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ABSTRACT 

 

This thesis examines how Australian firms that designed and manufactured workplace 

plant addressed occupational health and safety (OHS), and the factors shaping their 

responses to OHS. Little scholarly attention has been paid to these issues despite the 

serious OHS risks posed by unsafe plant, the OHS legal obligations of plant designers 

and manufacturers, a national OHS policy commitment to safe design, and OHS 

professional pressures for designers and manufacturers to make plant and other items as 

safe as possible in the first instance. 

 

The thesis explores OHS in plant design and manufacture through three interlinked 

studies. These are: a review and analysis of the most important OHS legal obligations 

applicable to plant design and manufacture; an empirical investigation of the Victorian 

and South Australian OHS regulators’ inspection and enforcement with plant designers 

and manufacturers; and an empirical investigation, in the same two states, of responses 

to OHS by firms that designed and manufactured plant (plant designer-manufacturers). 

  

The thesis contributes to understanding Australian plant designer-manufacturers’ 

responses to OHS, including their compliance with OHS legal obligations. It also 

contributes to understanding the role and influence of Australian OHS law, inspection 

and enforcement of the law, and other OHS legal obligations on firms’ responses to 

OHS. The thesis provides empirical evidence of the mixed but often mediocre 

performance of firms for assessment of plant risks and achievement of substantive OHS 

outcomes. It shows that only a small minority of firms comprehensively recognised the 

hazards for their plant, eliminated hazards or effectively minimised risks, and provided 

informative, user-friendly plant safety information. Only these firms that performed 

well for all OHS outcomes substantively complied with the prevention goals of their 

OHS legal obligations.    

 

The central argument in this thesis is that plant designer-manufacturers’ responses to 

OHS were shaped by contextualised OHS knowledge and motivational factors. In turn, 

OHS knowledge and motivational factors were constituted in the operations of firms 

and their interactions with external actors, and through the personal histories, values and 

attitudes of key decision makers in firms. Australian OHS law, OHS regulators and 
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other OHS legal obligations contributed to OHS knowledge and motivations in some 

firms but, even when they had some influence, they had to compete with other 

constituents of OHS knowledge and motivations. As a consequence, plant designer-

manufacturers’ action on OHS was idiosyncratic, and often insufficient to ensure good 

performance for substantive OHS outcomes and compliance with OHS legal 

obligations. 

 

I also argue that Australian OHS law and OHS regulators were poor challengers to the 

other constituents of OHS knowledge and motivations in firms, because OHS law was 

complex and lacking in clarity, and OHS regulators’ inspection and enforcement with 

plant designers and manufacturers was minimal and strategically weak. However, 

compliance, and non-compliance, cannot be understood purely in terms of awareness of 

OHS law, or inspection and enforcement of the law, but must take into account the co-

existing and sometimes competing constituents of OHS knowledge and motivations in 

firms. 

 

The thesis concludes by identifying some important implications of the research for 

Australian OHS regulators, OHS policy makers, and industry and professional 

stakeholders, and proposes some strategic directions to address these implications. The 

implications relate to the design of Australian OHS law, inspection and enforcement 

policy and practice, and building the capacity of plant designers and manufacturers to 

address OHS effectively.  
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CHAPTER 1 

Introduction 
 

1.1 Rationale for this Research 

This research is an empirically based study of how Australian firms that designed and 

manufactured workplace plant1

 

 addressed occupational health and safety (OHS), and 

the factors shaping their responses to OHS. The importance of this research is derived 

from the genuine and serious OHS risks posed by unsafe plant and the legal, national 

OHS policy and OHS professional pressures for designers and manufacturers to ensure 

that their plant is as safe as possible in the first instance. 

There is compelling evidence that plant may endanger health and safety due to 

mechanical, noise, chemical, ergonomic and other hazards2 if risk control measures are 

poorly designed, absent or prone to failure.3 In Australia, plant is a major cause of 

occupational fatalities and compensable injuries,4 and a high proportion of plant-related 

fatalities and compensable injuries are attributable to poor design and manufacture.5

 

 For 

example, for cutting, slicing and sawing machinery, as many as 78% of compensable 

injuries are attributable to poor design. For crushing, pressing and rolling machinery 

67% of compensable injuries involve design factors. 

                                                 
1  In this thesis, plant is defined to include machinery, equipment, appliances, implements and tools. 

This definition of plant is from the National Occupational Health and Safety Commission, National 
Standard for Plant, NOHSC: 1010 (1994), Canberra, AGPS, 1994, p 6. Examples of plant are robots, 
power presses, saws, slashers, power tools, pressure vessels, food processing systems, cranes and 
conveyors.       

2  See for example Brauer L, Safety and Health for Engineers, 2nd ed, John Wiley and Sons, New Jersey, 
2006, chs 10 to 26, 33; Standards Australia, Safeguarding of Machinery Part 1: General Principles, 
AS 4024.1, Standards Australia, Sydney, 1996, pp 12-29; Standards Australia, Safety of Machinery – 
Principles of Risk Assessment, AS 4024.1301, Standards Australia, Sydney, 2006, Appendix B. 

3  Backstrom T and Döös M, ‘Problems with machine safeguards in automated installations’ (2000) 25 
International Journal of Industrial Ergonomics 573-585, pp 579-581; Gardner D et al, ‘Mechanical 
equipment injuries in small manufacturing businesses’ (1999) 33 Safety Science, 1-12. 

4  Safe Work Australia, Notified Fatalities Statistical Report 2008-09, Commonwealth of Australia, 
2009, p 15. See also Worksafe Australia, Economic Impact Analysis on the National Standard for 
Plant, Canberra, AGPS, 1996, p 1. 

5  Driscoll T et al, The Role of Design Issues in Work-Related Injuries in Australia 1997-2002, 
Australian Government, Canberra, 2004, p 2; Driscoll T et al, Design Issues in Work-Related Serious 
Injuries, Australian Government, Canberra, 2005, pp 6-11. 



Chapter 1: Introduction 
 
 

 

 

2 

The Australian OHS statutes have incorporated general duties for plant designers and/or 

manufacturers in some jurisdictions6 since the 1980s, and in all jurisdictions since the 

early 1990s.7 In broad terms, these duty holders must ensure, so far as reasonably 

practicable, that plant is safe and without risks to health, test and examine their plant, 

and provide plant safety information.8 From the mid-1990s, the statutory obligations of 

plant designers and manufacturers were reinforced by plant regulations and/or approved 

codes of practice based on the National Standard for Plant,9 a model standard 

developed by the National Occupational Health and Safety Commission.10 The central 

element of the plant regulations and approved codes of practice is OHS risk 

management.11 Plant designers and manufacturers also have long-standing obligations 

under the common law,12 and may be required to comply with legal requirements in 

other countries if they export their plant overseas.13

  

   

As well as these various OHS legal obligations14

                                                 
6  The jurisdictions for general OHS law are the six states, two territories and the Commonwealth. There 

is also separate Commonwealth legislation for the maritime industry and separate legislation for the 
mining industry in some states. For discussion of Australia’s federal system for OHS regulation see 
Johnstone R, Occupational Health and Safety Law and Policy. Text and Materials, 2nd ed, Lawbook 
Co, Sydney, 2004, pp 87-90. 

 there is a national OHS policy 

commitment to “safe design”. This policy commitment was first made by the National 

Occupational Health and Safety Commission in its National OHS Improvement 

7  See chapter 3, sections 3.3.1 and 3.3.2. 
8  Note that this statement reflects the elements of the general duties in broad terms. There were (at the 

time of data generation for this research), and continue to be, differences in the wording of the general 
duties in each jurisdiction’s OHS statute. See also chapter 3, section 3.3.2.  

9  National Occupational Health and Safety Commission, n 1. For discussion of the plant regulations and 
approved codes of practice see chapter 3, section 3.3.3. 

10  The National Occupational Health and Safety Commission (NOHSC) was Australia’s national OHS 
authority until 2005 when the Howard Liberal-National Coalition government replaced it with the 
Australian Safety and Compensation Council (ASCC). The ASCC was subsequently replaced by Safe 
Work Australia, in reforms by the Rudd Labor government. 

11  This is the practice of hazard identification, risk assessment and risk control. For discussion of these 
provisions in Australian OHS law see chapter 3, section 3.3.3.2. 

12  See chapter 3, section 3.2. 
13  Key requirements are those implementing European Commission, ‘Council directive 98/37/EC of 22 

June 1998 on the approximation of laws of the member states relating to machinery’ (1998) Official 
Journal L 207, 23/07/1998, 1-46. Note that this Machinery Directive was revised and reissued in 2006 
for application from 2009. The 1998 edition was current at the time of data generation for this 
research. See chapter 3, section 3.4. 

14  In this thesis, I use the term OHS legal obligations to refer collectively to obligations under Australian 
OHS law, the European regulatory regime for machinery safety and under the common law (the latter 
relating to the potential for civil action for negligence or for breach of statutory duty). See also chapter 
2, section 2.3, and chapter 3, sections 3.2, 3.3 and 3.4.  
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Framework,15 and was subsequently reinforced in the National OHS Strategy 2002-

2012.16 The national strategy commits Commonwealth, state and territory governments, 

and representatives of peak employer and union bodies, to work cooperatively to 

improve OHS in Australian workplaces. One of its aims is to encourage designers and 

others who make design decisions, including manufacturers, to eliminate or minimise 

risks.17

 

 

More generally, the OHS professional literature advocates the practices of “inherently 

safer design”, “safety through design” or “prevention through design”. Common to all 

of these concepts is the goal of designing and making items to be safer in the first 

instance. Inherently safer design originated in the chemical processing industry and 

involves eliminating or minimising risks through measures that are permanent and 

inseparable from the chemical processing system, or at least not easily weakened or 

removed.18 The concept of safety through design is applied more widely to the design 

and engineering of structures, plant, materials and other items.19 The concept of 

prevention through design was developed by the US National Institute for Occupational 

Safety and Health, which aims to encourage designers to eliminate hazards and risks 

across the life cycle of plant and other designed items.20

 

 

Despite the evidence that unsafe plant design increases the risk of fatalities, serious 

injuries and ill-health, and the combined legal, national OHS policy and OHS 

professional pressures for designers and manufacturers to eliminate or minimise risks, 

little scholarly attention has been paid to whether or how Australian plant designers and 

                                                 
15  National Occupational Health and Safety Commission, National OHS Improvement Framework, 

National Occupational Health and Safety Commission, Sydney, 1999, p 2. 
16  National Occupational Health and Safety Commission, National OHS Strategy 2002-2012, National 

Occupational Health and Safety Commission, Commonwealth of Australia, Canberra, 2002. 
17  National Occupational Health and Safety Commission, n 16, pp 2, 9. See also Australian Safety and 

Compensation Council, Guidance on the Principles of Safe Design for Work, Australian Government, 
Canberra, 2006, pp 5, 10. 

18  Crowl D, Inherently Safer Chemical Processes: A Life Cycle Approach, American Institute of 
Chemical Engineers, New York, 1996; Gupta J, ‘A course on inherently safe design’ (2003) 13 
Journal of Loss Prevention in the Process Industries 63-66; Kletz T, Process Plants: A Handbook for 
Inherently Safer Design, 2nd ed, Taylor and Francis, Philadelphia, 1998. 

19  Manuele F, ‘Why safety through design: what’s in it for you?’ in Christensen W and Manuele F (eds), 
Safety Through Design, National Safety Council NSC Press, USA, 1999, 3-8.   

20  Howard, J, ‘Prevention through design – introduction’ (2008) 39 Journal of Safety Research 113. See 
also National Institute for Occupational Safety and Health, ‘Prevention Through Design’ (October 
2006) http://www.cdc.gov/niosh/topics/PtD (22 September 2008). 

http://www.cdc.gov/niosh/topics/PtD�
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manufacturers address OHS. Also, little is known about whether OHS legal obligations, 

and inspection and enforcement by OHS regulators, influence firms to comply with 

their obligations, or whether other factors shape firms’ responses to OHS.21

 

 These are 

the issues investigated in this research. 

The research makes a series of original and significant contributions to socio-legal 

research in the field of OHS regulation. The research contributes to the empirical 

evidence base relating to: (1) Australian plant designer-manufacturers’22 responses to 

OHS and compliance, or non-compliance, with their OHS legal obligations; (2) how 

these duty holders construct OHS knowledge, and how the way in which they construct 

OHS knowledge shapes their responses to OHS; (3) the nature and influence of these 

duty holders’ motivations, values and attitudes (motivational factors) on their responses 

to OHS; (4) the nature and extent of the influence of Australian OHS law23

 

 and OHS 

regulators on duty holders’ responses to OHS; and (5) the nature and extent of the 

influence of third parties, such as customers, suppliers and industry associations, on 

duty holders’ responses to OHS. 

                                                 
21  One study investigated how four Australian OHS regulators dealt with upstream duty holders 

generally (designers, manufacturers, importers and suppliers). See Johnstone R et al, Enforcing 
Upstream: Australian OHS Inspectorates and Upstream Duty Holders, Working Paper 77, National 
Research Centre for OHS Regulation, The Australian National University, Canberra, 2010. There are 
some non-peer reviewed reports prepared for or by Australian OHS regulators or policy makers but 
these reports shed little light on the issues investigated in this research. Two reports are legal reviews 
and do not include an empirical component. See Bluff L, Towards a Regulatory Regime for Safe 
Design. A Review of Regulatory Approaches and Enforcement Strategies, National Occupational 
Health and Safety Commission, Canberra, 2002; Gunningham N et al, Safe Design Project. Review of 
Occupational Health and Safety Legal Requirements for Designers, Manufacturers, Suppliers, 
Importers and Other Relevant Obligation Bearers, National Occupational Health and Safety 
Commission, Sydney, 1999. Two reports canvass stakeholder perceptions of upstream duty holders’ 
OHS responses. See Cowley S et al, Safe Design Project. Review of Literature and Review of 
Initiatives of OHS Authorities and Other Key Players, National Occupational Health and Safety 
Commission, Sydney, 2000; Gunningham N, Farm Machinery Regulatory Review, Rural Industries 
Research and Development Corporation, Canberra, 2003. The other reports are, respectively, market 
research and documentation of state OHS regulators’ inspection and enforcement with upstream duty 
holders for particular types of farm machinery. See McGregor Tan Research, NOHSC Safe Design 
Project Market Research, National Occupational Health and Safety Commission, Sydney, 2000. See 
Heads of Workplace Safety Authorities, Post Implementation Report. Agricultural Plant Designers, 
Manufacturers, Suppliers, Importers Program, Heads of Workplace Safety Authorities, Sydney, 2007.  

22  In this thesis, I use the term plant designer-manufacturers to refer to firms involved in both the design 
and manufacture of workplace plant. See also chapter 2, section 2.5.2. Note that I refer to designers 
and manufacturers separately when discussing these parties as duty holders under OHS law, and when 
discussing firms or individuals that design or manufacture plant other than those in my research.  

23  In this thesis, I use the term Australian OHS law to refer collectively to the OHS statutes, and the 
regulations and approved codes of practice made under these OHS statutes. 
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The research also makes a sixth contribution in constructing theory,24 inductively from 

the data and deductively from the literature, to explain plant designer-manufacturers’ 

responses to OHS. According to this theorising, contextualised OHS knowledge and 

motivational factors constituted in the operations of firms and their interactions with 

external actors, and the personal histories, values and attitudes of key decision makers 

in firms, are the critical factors shaping firms’ OHS action and ultimately their 

performance for substantive OHS outcomes – hazard recognition, risk control and plant 

safety information. This theorising extends understanding about the construction of 

commitment, capacity and arrangements to comply with OHS legal obligations, which 

regulatory scholars have argued are the essential ingredients for compliance.25

 

 

1.2 Overview of the Research 

The aim of this research was to examine how Australian firms that designed and 

manufactured workplace plant addressed OHS, and to explore the factors shaping their 

responses, in order to provide firmer foundations for Australian OHS law, inspection 

and enforcement policy and practice, and plant design and manufacture practice. The 

research focused on the plant life cycle stages of design and manufacture26

                                                 
24  This is local or substantive theory, as distinct from formal or more general theory. For discussion of 

different types of theory see Neuman W L, Social Research Methods. Qualitative and Quantitative 
Approaches, 3rd ed, Allyn and Bacon, Boston, 1997, pp 47-48, 55-56; Richards L, Handling 
Qualitative Data. A Practical Guide, Sage Publications, London, 2005, pp 129-131; Silverman D, 
Interpreting Qualitative Data. Methods for Analysing Talk, Text and Interaction, 2nd ed, Sage 
Publications, London, 2001, pp 3-4.  

 because in 

25  See for example, Johnstone R and Jones N, ‘Constitutive regulation of the firm: OHS, dismissal, 
discrimination and sexual harassment’ in Arup C et al (eds), Labour Law and Labour Market 
Regulation: Essays on the Construction, Constitution and Regulation of Labour Markets and 
Workplace Relationships, The Federation Press, Sydney, 2006, 483-502, pp 485-486; Parker C, The 
Open Corporation. Effective Self-Regulation and Democracy, Cambridge University Press, 
Cambridge, 2002, pp ix-x, 43-61. 

26  Appendix 1 summarises life cycle stages and activities within these. The activities of design vary but 
may include clarification of needs or performance criteria, a feasibility study to evaluate technical and 
economic feasibility, and capturing design concepts in sketches, plans or models. Design is an 
iterative process in which designs are generated, evaluated and progressively refined. Detailed 
documentation may be produced to specify structure, materials, components, and other features. 
Prototypes or models may be tested or trialled. In the manufacture stage component parts are 
fabricated and assembled, including safety components, and there may be processes to examine or test 
the end product or parts of it. See Bloswick D and Joseph B, ‘Proactive ergonomics and designing for 
error-free work’ in Christensen W and Manuele F (eds), Safety Through Design, National Safety 
Council NSC Press, USA, 1999, 199-130, p 119; Green W et al, ‘Tuning the design of everyday 
product to cognitive and physical activities of users’ in Robertson (ed) Contemporary Ergonomics 
1997, Proceedings of the Annual Conference of the Ergonomics Society, Taylor and Francis, London, 
175-180, p 176; Kjellen U, ‘Safety control in design. Experiences from an offshore project’ (1990) 12 
Journal of Occupational Accidents, 49-61, p 53; Sagot J et al, ‘Ergonomics in product design: safety 
factors’ (2003) 41 Safety Science 137-154, p 139; Schupp B et al, ‘Design support with a systematic 
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both these stages there is the opportunity to make plant inherently safer by designing 

out hazards or incorporating risk control measures, that are less likely to be removed or 

disarmed because they are integral to the design and compatible with plant 

functionality.27 The research did not examine how OHS was addressed from supply or 

import through to end of use and later life cycle stages of plant. These stages are not 

conducive to making plant inherently safer as the structure, materials, components and 

other features of plant that may impact on OHS are fixed by these later stages.28

 

 

This research investigated OHS in the design and manufacture of plant by way of four 

research sub-questions. These were: (1) How did OHS regulators seek to influence 

responses to OHS in the design and manufacture of workplace plant? (2) How did plant 

designer-manufacturers address OHS? (3) How did plant designer-manufacturers 

respond to OHS regulation, including Australian OHS law, and inspection and 

enforcement by OHS regulators? (4) Why did plant designer-manufacturers respond to 

OHS in the ways that they did? Each of these sub-questions contributed to answering 

the principal, overarching research question: How did plant designer-manufacturers 

address OHS and what shaped their responses? 

 

The research explored these research questions through three interlinked studies. The 

first study was a review and analysis of the legal structure of plant design and 

manufacture, which examined the most important29

                                                                                                                                               
integration of risk reduction into early chemical process design’ (2006) 44 Safety Science 37-54, pp 
38-39. 

 OHS legal obligations applicable to 

27  See Appendix 1 and see also Kletz T, ‘Making safety second nature’ (1998) 17(3) Process Safety 
Progress 196-199, p 197; Polet P et al, ‘Modelling border-line tolerated conditions of use (BTCU) 
and associated risks’ (2003) 41(2-3) Safety Science 111-136, p 133; Reunanen M, Systematic Safety 
Consideration in Product Design, Safety Engineering Laboratory, Technical Research Centre of 
Finland (VTT), Espoo, 1993, p 108. See also Sagot J et al, n 26; Swuste P et al, ‘Application of design 
analysis to solution generation: hand-arm vibration in foundation pile head removal in the 
construction industry’ (1997) 27 (2/3) Safety Science 85-98. See also Seim R and Broberg O, 
‘Participatory workspace design: a new approach for ergonomists’ (2010) 40 International Journal of 
Industrial Ergonomics 25-33. 

28  In the later life cycle stages preventive measures are limited to retrofitting risk control measures, 
avoiding the addition of adverse OHS impacts by poor installation or post-production modifications, 
and regular servicing and maintenance to help ensure the integrity and efficacy of existing control 
measures. While these are important preventive measures, they do not make plant inherently safer. 

29  See chapter 2, section 2.3 for an explanation of the scope of the legal review and analysis in this 
thesis, and my rationale for including particular aspects of the common law and statute law, and not 
including those that were not central to the OHS legal obligations of Australian plant designer-
manufacturers.   
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plant design and manufacture at the time of data generation30 – the obligations under 

Australian OHS law and the common law, and the European regulatory regime for 

machinery safety.31

 

 The second study was an empirical investigation of two OHS 

regulators’ inspection and enforcement with plant designers and manufacturers. The 

third study was an empirical investigation of 66 plant designer-manufacturers’ 

responses to OHS. Both empirical studies were conducted in the Australian states of 

Victoria and South Australia. Chapter 2 presents the design and methodology for this 

qualitative research. 

The remainder of the thesis is structured as follows. Chapter 3 is concerned with the 

OHS legal obligations and awareness of these obligations among key individuals32

 

 in 

the firms examined in this research. There are three strands to my argument in this 

chapter. First, Australian OHS law was complex and lacking in clarity, and not well 

designed to facilitate its interpretation and application by duty holders, and to positively 

influence their responses to OHS. Second, although complex and lacking in clarity, the 

constitutive, self-regulatory approach of Australian OHS law embodied ten core 

elements for plant design and manufacture. Third, awareness of Australian OHS law 

and the other OHS legal obligations was generally low among key individuals because 

engaging directly with the law, or other authoritative sources of information about the 

law, was not part of the practice of plant design and manufacture in most firms in this 

research. 

Chapter 4 examines OHS regulators’ inspection and enforcement with plant designers 

and manufacturers, and the influence of inspection and enforcement on these duty 

holders. My central argument in this chapter is that the Victorian and South Australian 

OHS regulators neglected plant designers and manufacturers, but some types of 

                                                 
30  Data generation was conducted from 2001 to 2003. Note that in chapters 3 and 4, I canvass any 

changes of significance in the OHS legal obligations since data generation and in chapter 9, section 
9.8.1, I discuss in detail proposals for uniform OHS statutes in Australia. Note also that I use the term 
data generation as qualitative researchers recognise that researchers are not neutral collectors of 
information but play a part in the making or generation of data. See Mason J, Qualitative 
Researching, Sage Publications, London, 1996, p 36; Richards L, n 24, p 37. 

31  This was the law of countries in the European Economic Area implementing the Machinery Directive. 
See European Commission, n 13. 

32  These individuals were key decision makers in their firms and were nominated, by their firms, to 
participate in this research on the basis of their knowledge and experience of how OHS was addressed 
in the firms for which they worked. See also chapter 2, section 2.5.4. 
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encounters between these or other regulators, and plant designer-manufacturers,’ 

captured firms’ attention and prompted them to take OHS action. Firms were more 

likely to take OHS action in response to closer interactions with regulators, and 

messages about inspection and enforcement amplified by their customers or 

distributors. 

 

Chapter 5 presents plant designer-manufacturers’ performance for substantive OHS 

outcomes relating to hazard recognition, risk control and plant safety information. These 

OHS outcomes were critical for preventing death, injury or ill-health arising from plant 

in that plant could not be regarded as safe and without risks to health unless firms had 

comprehensively recognised the hazards for their plant, eliminated hazards or 

incorporated control measures to minimise risks, and provided plant safety information 

to support and reinforce risk control measures. I argue that only a small minority of 

plant designer-manufacturers had exceptional OHS performance for these OHS 

outcomes, and could be considered to have substantively complied33

 

 with the 

corresponding core elements of their OHS legal obligations. Most firms OHS 

performance was mediocre or poor. The findings in this chapter provide the foundations 

for exploring, in the subsequent chapters, the factors that shaped firms’ responses to 

OHS and performance for substantive OHS outcomes. 

Chapter 6 is concerned with OHS knowledge. Applying social constructivist 

perspectives of learning,34 I argue that those involved in plant design and manufacture 

constructed OHS knowledge, including knowledge about OHS regulation,35

                                                 
33  Substantive compliance is compliance with regulatory goals or objectives, for example preventing 

death, injury and ill-health arising from work by ensuring plant is safe and without risks to health. See 
Parker C, n 25, p 27. 

 through 

participation in everyday practices, and structured by their personal histories and 

capacities. I also argue that OHS knowledge constructed in this way could support good 

34  See, for example, Billett S, ‘Knowing in practice: re-conceptualising vocational expertise’ (2001) 11 
Learning and Instruction 431-452; Billett S, ‘Relational interdependence between social and 
individual agency in work and working life’ (2006) 13(1) Mind, Culture and Activity 13(1) 53-69; 
Brown J S and Duguid P, ‘Organizational learning and communities-of-practice: toward a unified 
view of working, learning and innovation’ (1991) 2(1) Organization Science 40-57, pp 41, 47; Lave J 
and Wenger E, Situated Learning: Legitimate Peripheral Participation, Cambridge University Press, 
Cambridge, UK, 1990. See also Brown J S et al, ‘Situated cognition and the culture of learning’ 
(1989) 18(1) Educational Researcher 32-42; Palincsar A S, ‘Social constructivist perspectives on 
teaching and learning’ (1998) 49 Annual Review of Psychology 345-375, pp 351-352, 354. 

35  Here I use the term OHS regulation to encompass OHS law, and its inspection and enforcement. 



Chapter 1: Introduction 
 
 

 

 

9 

OHS performance by firms, when those involved in plant design and manufacture 

encountered or had past experience of learning-rich situations for OHS but, when they 

did not, firms’ OHS action fell short of what was needed to perform well for substantive 

OHS outcomes and comply with OHS legal obligations. Further, I argue that plant 

design and manufacture practice was largely disconnected from a substantial, specialist 

body of safe design knowledge relevant to firms’ achieving substantive OHS outcomes.    

 

Chapter 7 examines plant designer-manufacturers’ arrangements for assessing risks and 

managing OHS. I argue that processes for assessing and managing risks can provide a 

series of logical steps to enable firms to systematically examine hazards and determine 

preventive measures but risk assessment, as it was practiced by the firms in this 

research, was rarely a key method36 for ensuring that firms performed well for the 

substantive OHS outcomes. I also argue that arrangements for managing OHS, which 

were a feature of some large37 firms, supported ongoing action to address OHS in plant 

design and manufacture but were not universally linked with better performance for the 

substantive OHS outcomes. I argue that rather than risk assessment or OHS 

management systems per se, consistent implementation by firms of practices shown in 

this research38 to be linked with better OHS performance can provide an alternative 

basis for institutionalising positive, proactive and systematic arrangements to address 

OHS which are feasible for a cross-section of small, medium and large firms.39

 

 

Chapter 8 is concerned with the motivational factors (motivations, values and attitudes) 

that, together with OHS knowledge, shaped plant designer-manufacturers’ responses to 

OHS. I argue that differences in the context of plant design and manufacture in the 

operations of particular firms and their interactions with external actors, engendered 

different motivations in firms which, together with the values and attitudes of key 

individuals, shaped firms’ responses to OHS. They provided firms with positive 

                                                 
36  For discussion of risk assessment as a key method in self-regulation see Karageorgiou A et al, ‘Risk 

assessment in four member states of the European Union’ in Frick K et al (eds), Systematic 
Occupational Health and Safety Management. Perspectives on an International Development, 
Pergamon, Amsterdam, 2000, 251-284, p 284. 

37  In this research, large firms were firms with 100 or more employees. See also chapter 2, section 2.5.3. 
38  These practices are identified in chapter 6, section 6.5. 
39  In this research, small firms had less than 20 employees and medium firms had 20 to 99 employees. 

For large firms see n 37. See also chapter 2, section 2.5.3. 
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rationales for taking OHS action,40

 

 or negative justifications for limiting or not taking 

OHS action, and were variously linked with better or poorer performance for the 

substantive OHS outcomes.  

Chapter 9 sets out the original and significant contributions of this research, as outlined 

above,41

 

 and presents theory explaining plant designer-manufacturers’ responses to 

OHS. Chapter 9 also raises important implications arising from this research and 

proposes some strategic directions for OHS regulators, OHS policy makers, and 

industry and professional stakeholders. These implications and strategic directions 

relate to OHS law, inspection and enforcement of the law, and building the capacity of 

plant designers and manufacturers to address OHS effectively.  

1.3 The Relationship of this Research to the Literature  

This research spans four different but overlapping domains in the literature – the OHS, 

safe design, regulation and learning literatures. I applied insights and information from 

these different domains to examine, interpret and explain the findings of the three 

studies in this research, to compare and contrast emerging explanation with previous 

knowledge, and to construct theory.42

 

 My research therefore extends the literature. In 

this section, I outline each of the four domains in the literature, explain their relevance 

to the research, and briefly state how this research advances previous knowledge. 

The first domain, the OHS literature is concerned with the prevention of death, injury 

and ill-health arising from work.43 This literature is multidisciplinary and embraces 

industrial sociology, occupational psychology, ergonomics, safety engineering, OHS 

regulation and industrial relations among other disciplines.44

                                                 
40  I use the expression OHS action to encompass various types of preventive action by firms, including 

conducting risk assessment, applying particular provisions of Australian Standards, incorporating risk 
control measures in plant, or some other type of action. 

 The OHS literature 

41  See section 1.1. 
42  Flick U, An Introduction to Qualitative Research, 3rd ed, Sage Publications, London, 2006, p 59; 

Morse J and Richards L, Readme First for a User’s Guide to Qualitative Methods, Sage Publications, 
Thousand Oaks, California, 2002, pp 169-170. See also chapter 2, section 2.6 for my approach to 
developing explanation and theory.  

43  See generally Bohle P and Quinlan M (eds), Managing Occupational Health and Safety. A 
Multidisciplinary Approach, 2nd ed, MacMillan Publishers Australia, Melbourne, 2000, ch 1. See also 
CCH Australia, CCH Occupational Health and Safety Glossary, CCH Australia, Sydney, 1992, p 88. 

44  Bohle P and Quinlan M n 43, ch 2. 
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overlaps with the safe design, regulation and learning literatures, but each of these other 

literatures extend beyond the OHS literature and their treatment of design, regulation 

and learning respectively is more specialised, warranting separate discussion here. 

 

Of particular relevance to this research is the OHS literature relating to risk 

management, including hazard identification, risk assessment and risk control 

processes;45 and the preference for eliminating hazards and controlling risks by 

engineering or organisational means, in order to make work and workplaces safer (the 

safe place approach).46 Also relevant to this research is the literature on systematic OHS 

management.47 The systematic management of OHS involves organisations accepting 

responsibility for OHS, building capacity, and ensuring sufficient resources and 

arrangements to manage OHS, including effective communication with and 

participation by workers.48

 

   

The second domain is the safe design literature which is concerned with how safety, 

and ergonomics or human factors may be addressed by designers of systems, work 

                                                 
45  For descriptions of OHS risk management see Cross J et al, ‘Identifying, monitoring and assessing 

occupational hazards’ in n 44, pp 365-371; Frick K, ‘European Union legal standards on risk 
assessment’, in Karwowski W (ed), Handbook of Standards and Guidelines on Ergonomics and 
Human Factors, Lawrence Erlbaum, New Jersey, 2005, 471-491; Hale A et al, ‘Modelling of safety 
management systems’ (1997) 26(1/2) Safety Science 121-140, p 130; Standards Australia, OHS Risk 
Management Handbook, HB 205, Standards Australia, Sydney, 2004. 

46  Atherley G ‘Strategies in health and safety at work’ (1975) 54 The Production Engineer 50-55; 
Atherley G, Occupational Health and Safety Concepts, Applied Science, London, 1978; Gallagher, C, 
Health and Safety Management Systems: An Analysis of Systems Types and Effectiveness, National 
Occupational Health and Safety Commission, Sydney, 1997, ss 3.1, 3.2.2.3.2.3, 3.2.6; Waring A, 
Safety Management Systems, Chapman and Hall, London, 1996, p 75. Note that safe place measures 
are recommended in preference to relying on workers to protect themselves and others through careful 
behaviour and the use of personal protection (the safe worker approach). 

47  For reviews of OHS management see Bluff L, Systematic Management of Occupational Health and 
Safety, Working Paper 20, National Research Centre for OHS Regulation, The Australian National 
University, Canberra, 2003; Frick K and Wren J, ‘Reviewing occupational health and safety 
management – multiple roots, diverse perspectives and ambiguous outcomes’ in Frick K et al (eds), 
Systematic Occupational Health and Safety Management, Perspectives on an International 
Development, Pergamon, Amsterdam, 2000, 17-42; Hale A and Hovden J, ‘Management and culture: 
the third age of safety. A review of approaches to organisational aspects of safety, health and 
environment’ in Feyer A-M and Williamson A (eds), Occupational Injury. Risk, Prevention and 
Intervention, Taylor and Francis, London, 129-165.  

48  See for example Bluff L, n 47; Gallagher C, n 47; Hale A, ‘Safety management in production’ (2003) 
13(3) Human Factors and Ergonomics in Manufacturing 185-201; Hutter B, Regulation and Risk – 
Occupational Health and Safety on the Railways, Oxford University Press, Oxford, 2001, pp 301-302; 
Nytrö K et al, ‘Organisational prerequisites for the implementation of systematic health, environment 
and safety work in enterprises’ (1998) 30 Safety Science 297-307; Saksvik P O and Quinlan M, 
‘Regulating systematic occupational health and safety management. Comparing the Norwegian and 
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environments, tasks, plant and tools. This literature is based in the disciplines of human 

factors and ergonomics, and safety engineering. These disciplines have researched, 

developed and applied specialised tools, methods, techniques and information sources 

for the structured analysis and resolution of health, safety and other problems.49 The 

safe design literature is especially relevant to recognising and controlling hazards in 

plant and systems, and to understanding end user interactions with plant.50

 

 

The third domain, the regulation literature, is broadly concerned with the different 

forms of social control and influence which affect the behaviour of individuals and 

organisations, and may be derived from state or non-state sources.51 The regulation 

literature relevant to this research includes scholarly analyses of the characteristics of 

legal standards52 generally, and OHS law53

                                                                                                                                               
Australian experience’ (2003) 58(1) Industrial Relations 33-59. For discussion of the self-regulation 
of business functions more generally see Parker C, n 25, pp 43-61. 

 specifically. This literature also offers 

different conceptions of regulation and the state and non-state sources that may drive or 

49  Brauer L, n 2; Stanton N et al, Human Factors Methods. A Practical Guide for Engineering and 
Design, Ashgate, Aldershot, UK, 2005. 

50  See Brauer L, n 2, p 15; Bohle and Quinlan, n 43, pp 94-100; Brewer J and Hsiang S, ‘The 
ergonomics paradigm: foundations, challenges and future directions’ (2003) 3(3) Theoretical Issues in 
Ergonomics Science 285-305, pp 285-286; Stanton N et al, n 49, ch 1. Note that some studies have 
considered organisational factors impacting on designers’ attention to ergonomics and human factors. 
See for example, Broberg O, ‘Integrating ergonomics into the product development process’ (1997) 
19(4) International Journal of Industrial Ergonomics 317-327; Broberg O, ‘Integrating ergonomics 
into engineering: empirical evidence and implications for ergonomists’ (2007) 17(4) Human Factors 
and Ergonomics in Manufacturing 353-366. 

51  State sources of regulation include legal instruments and accompanying enforcement systems, and 
other regulatory mechanisms based on government authority. Non-state sources include markets, civil 
society sources (e.g. unions, industry associations, OHS professional associations), and social forces 
such as norms or culture. For discussion of regulation see Baldwin R and Cave M, Understanding 
Regulation. Theory, Strategy and Practice, Oxford University Press, Oxford, 1999, p 2; Baldwin R et 
al, A Reader on Regulation, Oxford University Press, Oxford, 1998, pp 3-4; Black J, ‘Decentring 
regulation: understanding the role of regulation and self-regulation in a ‘post-regulatory’ world’ in 
Freeman M (ed) Current Legal Problems 2001, Volume 54, Oxford University Press, Oxford, 133-
136; Hutter B, The Role of Non-State Actors in Regulation, Centre for Analysis of Risk and 
Regulation Discussion Paper Number 37, The London School of Economics and Political Science, 
London, 2006, pp 2-10. 

52  See for example Baldwin R, Rules and Government, Oxford University Press, Oxford, 1995, pp 7-11; 
Black J, Rules and Regulations, Clarendon Press, Oxford, 1997, pp 22-23; Diver C, ‘The optimal 
precision of administrative rules’ (1983) 65(1) Yale Law Journal  65-109. 

53  See for example, Bluff L and Gunningham N, ‘Principle, process, performance or what? New 
approaches to OHS standards setting’ in Bluff L et al (eds), OHS Regulation for a Changing World of 
Work, The Federation Press, Sydney, 2004, 12-42; Johnstone R, n 6; Johnstone R, Occupational 
Health and Safety Law and Policy. Text and Materials, 1st ed, LBC Information Services, Sydney, 
1997. 
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motivate, enable or build capacity, and control or restrict the behaviour of individuals 

and organisations.54

 

 

In addition, the regulation literature contributes studies of the influence of the law in 

social and economic life, including studies of employers’ compliance with OHS law,55 

and studies of OHS inspection and enforcement.56 A further group of relevant studies 

are those examining the influence of the social and economic contexts of organisations’ 

operations on their responses to social regulation. These studies provide accounts of the 

influence of firm and management attributes, and firms’ external operating 

environments, on their responses to regulation.57

 

 

The fourth domain is the literature on learning which provides different perspectives on 

learning by individuals and collective learning within organisations. Within social 

                                                 
54  Ayres I and Braithwaite J, Responsive Regulation. Transcending the Deregulation Debate, Oxford 

University Press, Oxford, 1992; Baldwin R, n 52; Baldwin R and Cave M, n 51; Baldwin R et al, n 
51; Morgan B and Yeung K, An Introduction to Law and Regulation, Cambridge University Press, 
Cambridge, 2007; Yeung K, Securing Compliance. A Principled Approach, Hart Publishing, Oxford, 
2004.   

55  See for example, Fairman R and Yapp C, Making an Impact on SME Compliance Behaviour: An 
Evaluation of the Effective Interventions Upon Compliance with Health and Safety Legislation in 
Small and Medium Sized Enterprises, Health and Safety Executive Research Report RR 366, HMSO, 
Norwich, 2005; Hutter B, n 48; Jensen P L, ‘Risk assessment: a regulatory strategy for stimulating 
work environment activities?’ (2001) 11(2) Human Factors and Ergonomics in Manufacturing 101-
116; Jensen P L, ‘Assessing assessment: the Danish experience of worker participation in risk 
assessment’ (2002) 23(2) Economic and Industrial Democracy 201-227. For a review of studies 
relating to worker participation in OHS see Walters D, ‘Workplace arrangements for worker 
participation in OHS’ in Bluff L et al (eds), OHS Regulation for a Changing World of Work, The 
Federation Press, Sydney, 2004, 68-83; and for a review of studies about OHS regulation and small 
business see Lamm F and Walters D, ‘Regulating occupational health and safety in small business’ in 
Bluff L et al (eds), OHS Regulation for a Changing World of Work, The Federation Press, Sydney, 
2004, 94-119. 

56  Hawkins K, Law as Last Resort. Prosecution Decision Making in a Regulatory Agency, Oxford 
University Press, Oxford 2002; Johnstone R, Occupational Health and Safety, Courts and Crime. The 
Legal Construction of Occupational Health and Safety Offences in Victoria, The Federation Press, 
Sydney, 2003; Johnstone R and Quinlan M, n 21. For a review of different approaches to 
enforcement, enforcement mechanisms and evidence for the effectiveness of different approaches see 
Johnstone R, ‘Rethinking OHS enforcement’ in Bluff L et al (eds), OHS Regulation for a Changing 
World of Work, The Federation Press, Sydney, 2004, 146-178. 

57  See for example, Genn H, ‘Business responses to the regulation of health and safety in England’ 
(1993) 15(3) Law and Policy 219-133; Gunningham N et al, Shades of Green; Business Regulation 
and Environment, Stanford University Press, Stanford, California, 2003; Haines F, Corporate 
Regulation – Beyond “Punish or Persuade,” Clarendon Press, Oxford, 1997; Hutter B and Jones C, 
Business Risk Management Practices: the Influence of State Regulatory Agencies and Non-State 
Sources, The Centre for Analysis of Risk and Regulation Discussion Paper Number 41, The London 
School of Economics and Political Science, London, 2006; Thornton D et al, ‘When social norms and 
pressures are not enough: environmental performance in the trucking industry’ (2009) 43(2) Law and 
Society Review 405-435. 
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constructivist perspectives of learning, socio-cultural theory holds that individuals 

construct knowledge through participation in activities with others and interaction with 

others.58 Of particular relevance to this research is empirical research and theorising on 

vocational learning which conceptualises vocational knowledge as the product of 

individuals’ participation in vocational practice through work activities.59 In addition, 

individuals are seen as acting in social practice, interpreting what they experience and 

developing personally structured and organised domains of knowledge due to their 

different personal histories and learning throughout their lives, and different personal 

capacities and agency.60

 

   

I drew upon the literature from the domains of OHS, safe design, regulation and 

learning to examine, interpret and explain the findings of this research and, together 

with inductive reasoning from the data, to construct explanation and theory to make 

sense of the findings. My research makes contributions to the OHS and regulation 

domains of the literature, in the following ways. 

 

Much of the OHS literature and the regulation literature relating to OHS focus on 

employers in relation to the health and safety of their workforces. My research shifts the 

gaze to duty holders that have received little attention in academic research, providing 

empirical evidence61 of plant designer-manufacturers’ OHS performance, the influence 

of OHS regulation on these duty holders, and their substantive compliance, or non-

compliance, with OHS regulation.62 The research extends evidence63

                                                 
58  The theory that social processes are a mechanism for learning is attributed to Vygotsky and further 

developed by others. See Vygotsky L, Mind in Society, Harvard University Press, London, 1978; 
Palincsar A S, n 34. For discussion of learning in working and situated learning see Brown J S and 
Duguid P, n 34, pp 41 and 47; Lave J and Wenger E, n34. See also Brown J S et al, n 34. 

 of weaknesses in 

the practice of risk assessment previously demonstrated in European studies of 

59  See especially Billett S, n 34; Billett S, ‘Situated learning: bridging sociocultural and cognitive 
theorising’ (1996) 6(3) Learning and Instruction 263-280; Billett S, ‘Sociogeneses, activity and 
ontogeny’ (2003) 9 Culture Psychology 133-169; Billett S, ‘Learning throughout working life: a 
relational interdependence between personal and social agency’ (2008) 56(1) British Journal of 
Educational Studies 39-58. See also Scribner S and Beach K, ‘An activity theory approach to 
memory’ (1993) 7(3) Applied Cognitive Psychology 185-190. 

60  Billett S 2001, n 34, pp 434-436, 438, 441, 443 and 448; Billett S 2008, n 59, pp 39, 47; Billett S, n 
34; Billett S, ‘Conceptualizing learning experiences: contributions and mediations of the social, 
personal, and brute’ (2009) 16 Mind, Culture and Activity 32-47, p 33. 

61  See especially chapters 3, 4, 5, 7 and 8. 
62  Here I use the term OHS regulation to encompass OHS law, and its inspection and enforcement. 
63  For empirical evidence of plant designer-manufacturers’ risk assessment practices see chapter 7. 
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employers’ risk assessments,64 and consultancies investigating implementation of the 

Machinery Directive in Europe.65 My research also establishes that risk assessment may 

be a key method66

 

 supporting the timely, logical and thorough consideration of hazards, 

risks and control measures, if it is conducted at the design stage, uses a more structured 

investigative and information seeking approach, and gathers the knowledge, interests 

and perceptions of a range of people. 

Through the focus on plant designer-manufacturers, this research advances regulatory 

studies67 of the social and economic context of firms’ responses to regulation, 

contributing a nuanced account of motivational factors for a different group of duty 

holders, and identifying the implications for OHS performance and compliance of the 

interplay between mixed and sometimes conflicting motivational factors in firms.68

 

 

The research makes an original contribution in applying social constructivist 

perspectives of learning69 as a base for theorising the construction of OHS knowledge in 

plant design and manufacture and the implications for firms’ OHS performance and 

compliance.70

 

 The research has established the multiple bases from which individuals 

constructed OHS knowledge and demonstrated that the constituents of OHS knowledge 

went beyond, and less commonly included, “OHS sources” such as OHS legal 

obligations, OHS regulators, safe design or other sources of OHS information. 

The research makes a further contribution in establishing that while some third parties, 

such as customers, suppliers and industry associations, were constituents of OHS 

knowledge and motivations for some plant designer-manufacturers to take OHS action, 

the potential for third parties to positively influence firms’ OHS performance was 

                                                 
64  Jensen P L, 2001, n 55; Jensen P L, n 55; Karageorgiou A et al, n 36, pp 267-274. 
65  Boy S and Limou S, The Implementation of the Machinery Directive. A Delicate Balance Between 

Market and Safety, European Trade Union Technical Bureau for Health and Safety (TUTB), Brussels, 
2003, pp 37-39, 62-63; Crabb R, Health and Safety in the Agricultural Engineering Design Process, 
Health and Safety Executive Contract Research Report RR 306, HMSO, Norwich, 2000, pp 20, 39.  

66  For discussion of risk assessment as a key method see Karageorgiou A et al, n 36, p 284. 
67  See for example, Genn H, n 57; Gunningham N et al, n 57; Haines F, n 57; Hutter B and Jones Cn n 

57; Thornton D et al, n 57. 
68  See chapter 8. 
69  See, for example, Billett S, 34; Billett S, 34; Brown J S and Duguid P, n 34; Lave J and Wenger E, n 

34. See also Brown J S et al, n 34; Palincsar A S, n 34. 
70  See especially chapter 6. See also chapter 7. 
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limited.71 Third parties did not substantially contribute to plant designer-manufacturers’ 

commitment or capacity to perform well for OHS outcomes and substantively comply 

with their OHS legal obligations.72

 

 

Finally, this research extends the OHS and regulation literature in constructing theory to 

explain how contextualised OHS knowledge and motivational factors shaped firms’ 

OHS action and performance for substantive OHS outcomes. This theorising links both 

to social constructivist learning theory, and bounded rationality theory.73 While 

Australian OHS law required plant designers and manufacturers to determine 

reasonably practicable measures,74

 

 the decisions of the firms in this research were often 

characterised by bounded rationality as they worked within the limits of their 

contextualised OHS knowledge and motivational factors.  

1.4 Expression and Referencing in this Thesis 

In this thesis I write in the first person because qualitative research recognises the 

researcher’s role in the generation, analysis and interpretation of data.75 I use the past 

tense when referring to OHS legal obligations, inspection and enforcement policy and 

practice, and plant designer-manufacturers’ responses to OHS because I investigated 

these issues between 2001 and 2003. I use principles of legal referencing, as set out by 

Stuhmcke,76

                                                 
71  See for example, Gunningham N and Sinclair D, Leaders and Laggards. Next-Generation 

Environmental Regulation, Greenleaf Publishing Ltd, Sheffield, 2002, pp 17-18; Gunningham N et al, 
‘Motivating management: corporate compliance in environmental protection’ (2005) 27(2) Law and 
Policy 289 – 316, pp 297, 300; Hasle P et al, ‘Small enterprises – accountants as occupational health 
and safety intermediaries’ (2010) 48 Safety Science 404-409; Hopkins A and Hogan L, ‘Influencing 
small business to attend to occupational health and safety’ (1998) 14(3) Journal of Occupational 
Health and Safety – Australia and New Zealand 237-244; Hutter B and Jones C, n 57; James P et al, 
‘The use of external sources of health and safety information and advice: the case of small firms’ 
(2004) 2(1) Policy and Practice in Health and Safety 91-103, pp 100-101; Lamm F and Walters D, n 
55, 94-119, pp 103-105; Walters D, Health and Safety in Small Enterprises: European Strategies for 
Managing Improvement, PIE-Peter Lang, Brussels, 2001, pp 52, 375-376. 

 as the thesis is concerned with regulatory issues. 

72   The contribution of various third parties to OHS knowledge and motivations in firms is examined in 
chapter 4, section 4.4.2, 4.4.3, and in chapters 6, 7 and 8.  

73  For discussion of the theory of bounded rationality see Gigerenzer G and Selten R, ‘Rethinking 
rationality’, in Gigerenzer G and Selten R (eds), Bounded Rationality, the Adaptive Toolbox, MIT 
Press, Cambridge, Massachusetts, 2001, 1-12; Simon H, ‘A behavioral model of rational choice’ 
(1955) 69(1) The Quarterly Journal of Economics 99-118. 

74  For discussion of statutory duties and reasonably practicable see chapter 3, sections 3.3.2.1, 3.3.2.2. 
75  Richards L, n 24, p 51. 
76  Stuhmcke A, Legal Referencing, 3rd ed, LexisNexis Butterworths, Sydney, 2005. 
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CHAPTER 2 

Research Design and Methodology 
  

2.1 Introduction 

The epistemology underlying this research is constructionism: the view that all 

meaningful reality is contingent upon human practices being constructed in and out of 

interactions between people and their world, and developed and transmitted within a 

social context.1 As a central aim of the research was to learn from plant designer-

manufacturers2 and OHS regulators about their experiences and perceptions of ordinary 

events in natural settings, I applied a qualitative research design and methodology. 

Qualitative research is well suited to such investigations, especially where little is 

known about the phenomena and the aim is to understand them in detail, as was the case 

in this research.3 Qualitative methodologies allow the researcher to take account of 

influences in the local context so there is a greater possibility for understanding latent or 

underlying issues, for exploring how and why things happen,4 and producing well-

rounded explanations based on richer, more detailed data.5

 

 

I begin this chapter with an overview of the research design and methodology. This 

overview explains the research questions and different perspectives on each question, 

the choice of research settings, the principal methods for data generation,6

                                                 
1  See Crotty M, The Foundations of Social Research, Meaning and Perspective in the Research 

Process, Allen and Unwin, Sydney, 1998, pp 8-9, 42-45; Flick U, An Introduction to Qualitative 
Research, 3rd ed, Sage Publications, London, 2006, pp 78-79.  

 and ethical 

2  In this thesis, I use the term plant designer-manufacturers to refer to firms involved in both the design 
and manufacture of workplace plant. See also section 2.5.2.  

3  See Denzin N and Lincoln Y, Collecting and Interpreting Qualitative Materials, 2nd ed, Sage 
Publications, Thousand Oaks, California 2003, p 16; Marshall C and Rossman G, Designing 
Qualitative Research, 4th ed, Sage Publications, Thousand Oaks, California, 2006, pp 53-54; Miles M 
and Huberman A M, An Expanded Sourcebook. Qualitative Data Analysis, 2nd edition, Sage 
Publications, Thousand Oaks, California, 1994, p 10; Morse J and Richards L, Readme First for a 
User’s Guide to Qualitative Methods, Sage Publications, Thousand Oaks, California, 2002, pp 27-28.  

4  Miles M and Huberman A M, n 3, pp 7, 10; Neuman W L, Social Research Methods. Qualitative and 
Quantitative Approaches, 3rd ed, Allyn and Bacon, Boston, 1997, p 331.   

5  Mason J, Qualitative Researching, Sage Publications, London, 1996, p 4. 
6  I use the term data generation as qualitative researchers recognise that researchers are not neutral 

collectors of information but play a part in the making or generation of data. See Mason J, n 5, p 36; 
Richards L, Handling Qualitative Data. A Practical Guide, Sage Publications, London, 2005, p 37. 



Chapter 2: Research Design and Methodology 
 
 

 

 

18 

and confidentiality considerations.7 I then describe the methodologies for each of the 

three studies conducted: the review and analysis of the legal structure of plant design 

and manufacture; the empirical study of inspection and enforcement with plant 

designers and manufacturers by two OHS regulators; and empirical investigation of 

plant designer-manufacturers’ responses to OHS.8 I present my methods for analysing 

and interpreting the data, and developing explanation and theory,9 and explain how I 

ensured rigour in the research.10

 

 

2.2 Overview of the Research Design and Methodology 

2.2.1 Research questions and different perspectives on questions 

The aim of this research was to examine how Australian firms that designed and 

manufactured workplace plant addressed OHS and to explore the factors shaping their 

responses, in order to provide firmer foundations for Australian OHS law,11

 

 inspection 

and enforcement policy and practice, and plant design and manufacture practice. I 

explored these issues by way of a series of research questions. 

The principal question was: How did plant designer-manufacturers address OHS and 

what shaped their responses? To enable full examination of this question and to focus 

the research there were four sub-questions. These were: 

1. How did OHS regulators seek to influence responses to OHS in the design and 

manufacture of workplace plant? This question concerned the obligations of plant 

designers and manufacturers in Australian OHS law, and the OHS regulators’ 

policies, strategies and practices in inspecting and enforcing these obligations in 

Australian OHS law. 

2. How did plant designer-manufacturers address OHS? This question examined plant 

designer-manufacturers’ responses to OHS, including their actions, practices and 

processes for addressing OHS, and the OHS outcomes achieved by them. 

                                                 
7  This overview is presented in sections 2.2.1 to 2.2.4.  
8  See sections 2.3 to 2.5. 
9  See section 2.6. 
10  See section 2.7. 
11  In this thesis, I use the term Australian OHS law to refer collectively to the OHS statutes, and the 

regulations and approved codes of practice made under these OHS statutes. 
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3. How did plant designer-manufacturers respond to OHS regulation, including 

Australian OHS law, and inspection and enforcement by OHS regulators? This 

question was concerned with plant designer-manufacturers’ awareness of Australian 

OHS law and their experience of inspection and enforcement by, and other 

interactions with, OHS regulators. It also examined how Australian OHS law and 

OHS regulators influenced firms’ responses to OHS. 

4. Why did plant designer-manufacturers respond to OHS in the ways that they did? 

This question considered the attributes of plant designer-manufacturers, their 

understandings of OHS and the state12

 

 and non-state sources influencing their 

responses to OHS, with the aim of explaining designer-manufacturers’ responses to 

OHS and identifying any factors other than Australian OHS law and inspection and 

enforcement by OHS regulators that shaped firms’ responses. 

I examined each research question from different viewpoints, using triangulation to 

increase the rigour and depth of the investigation.13 Through the three studies I drew 

upon different sources, types of data and methods to examine each research question 

and to corroborate, challenge, clarify, illuminate and illustrate findings.14

 

 Table 2.1 

below summarises the studies, sources, types of data and methods of data generation 

used to examine each research question. 

                                                 
12   Including legal obligations other than Australian OHS law. 
13  For discussion of triangulation see Berg B, Qualitative Research Methods for the Social Sciences, 6th 

ed, Pearson, Boston, 2007, pp 5-8; Denzin N and Lincoln Y (eds), Strategies of Qualitative Inquiry, 
Sage Publications, Thousand Oaks, California, 1998, p 4; Flick U, n 1, pp 389-390; Morse J and 
Richards L, n 3, pp 76-77. 

14  Mason J, n 5, pp 25-26, 42, 147-148, 154. See also Morse J and Richards L, n 3, p 76. 
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Table 2.1: Data Sources, Types of Data and Methods for Data Generation 

Research sub-
questions 

Sources Types of data Methods 

How did OHS regulators 
seek to influence 
responses to OHS in the 
design and manufacture 
of workplace plant? 

(Drew on studies of the 
legal structure and OHS 
regulators) 

Australian OHS law, 
overseas law and 
common law 

Obligations under OHS 
statute law and case law, 
including common law 

Review and analysis of OHS 
legal obligations and case law 

OHS regulators in 
Victoria and South 
Australia 

Whether, and if so how 
regulators influenced OHS in 
design and manufacture, 
including their policies, 
strategies and practices 

In-depth, face-to-face interviews 
Analysis of documentation, eg 
guidance material, policies, 
strategies, prosecutions, other 
records 

How did plant designer-
manufacturers address 
OHS? 

(Drew on studies of 
OHS regulators and 
plant designer-
manufacturers) 

Plant designer-
manufacturers in 
Victoria and South 
Australia  
 

Designer-manufacturers’ 
actions, practices, processes; 
if/how OHS was addressed 
through these; and 
substantive OHS outcomes 
achieved re hazard 
recognition, risk control and 
plant safety information 

In-depth, face-to-face interviews 
Analysis of documentation and 
visual data – eg risk assessments, 
plant safety information, 
technical standards and other 
info resources, design 
verification and other records 
Observation of plant – eg if/how 
risks controlled 

OHS regulators in 
Victoria and South 
Australia 

Examples of designer-
manufacturer action and 
if/how firms addressed OHS 

In-depth face-to-face interviews 
Analysis of documentation and 
records 

How did plant designer-
manufacturers respond 
to OHS regulation, 
including Australian 
OHS law, and inspection 
and enforcement by OHS 
regulators? 

(Drew on studies of OHS 
regulators and plant 
designer-manufacturers) 

Plant designer-
manufacturers in 
Victoria and South 
Australia 

Awareness of and responses 
to OHS legal obligations, 
case law, inspection and 
enforcement and 
whether/how these influenced 
OHS actions, practices, 
processes and/or substantive 
OHS outcomes 

In-depth, face-to-face interviews 
Analysis of documentation, eg re 
application of OHS law, 
regulator guidance material, 
notices received  

OHS regulators in 
Victoria and South 
Australia 

Examples of designer-
manufacturers’ responses to 
regulation, and influence on 
OHS action and outcomes 

In-depth, face-to-face interviews 
Analysis of documentation and 
records, eg re responses to 
notices, audits, prosecutions 

Why did plant designer-
manufacturers respond 
to OHS in the ways that 
they did? 

(Drew on studies of 
OHS regulators and 
plant  designer-
manufacturers) 

Plant designer-
manufacturers in 
Victoria and South 
Australia 

Attributes of designer-
manufacturers, under-
standings of OHS, state and 
non-state influences 

In-depth, face-to-face interviews 
Analysis of documentation, eg 
indicating understanding or 
influences 

OHS regulators in 
Victoria and South 
Australia 

Examples of designer-
manufacturers’ under-
standings of OHS, state and 
non-state influences 

In-depth, face-to-face interviews 
Analysis of relevant 
documentation 

  Principal research question 

How did plant designer-
manufacturers address 
OHS and what shaped 
their responses? 

(Drew on all three 
studies and wider 
literature) 

All of above + wider 
literature re OHS, safe 
design, regulation and 
learning 

All factors motivating, 
enabling, building capacity, 
controlling or restricting 
designer-manufacturers’ 
responses to OHS 

Analysis of above data + wider 
research literature 
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2.2.2 The research settings 

In Australia, OHS law is enacted, administered, and enforced by Commonwealth, state 

and territory governments.15 I chose two Australian states, Victoria and South Australia, 

as the principal focus of this research.16 I selected these states because, at the time of 

commencing the research, the statutory duties of plant designers and manufacturers had 

been in place for a similar length of time (at least 15 years in both states), and OHS 

regulations based on the National Standard for Plant17 had been in place for at least five 

years.18 However, there were differences in OHS law,19

 

 and in the two state OHS 

regulators’ resources, policy and practice for inspection and enforcement. I was 

therefore able to comparatively analyse the role and influence of OHS law, and 

inspection and enforcement regimes in two jurisdictions in which duty holders’ 

responses to OHS law could be expected to be at a similar stage of development. 

2.2.3 Principal methods of data generation 

2.2.3.1 Outline of methods 

In the empirical studies with OHS regulators and plant designer-manufacturers, the 

principal methods of data generation were in-depth, face-to-face interviews, and 

collection and/or review of different types of documentation and visual data, such as 

videos or compact discs obtained at the time of interviews. I also applied observation in 

the designer-manufacturer study to examine the health and safety features of plant and, 

when possible, design and manufacture practices. These were the most practical, 

                                                 
15  Johnstone R, Occupational Health and Safety Law and Policy. Text and Materials, 2nd ed, Lawbook 

Co, Sydney, 2004, pp 79-88. 
16  The amount of fieldwork involved in conducting interviews on site, in metropolitan and regional areas 

of each state, precluded empirical studies of additional jurisdictions. 
17 National Occupational Health and Safety Commission, National Standard for Plant, NOHSC: 1010 

(1994), Canberra, AGPS, 1994. 
18  See chapter 3, section 3.3.1. 
19  For example, the South Australian Occupational Health, Safety and Welfare Act 1986 s 24(1)(a) 

required designers and manufacturers to ensure that plant was safe “when subjected to reasonably 
foreseeable forms of misuse", while the Victorian Occupational Health and Safety Act 1985 s 24(4) 
appeared to expect less, allowing that plant was not to be regarded as properly used where it was used 
without regard to information or advice about its use. Also, the South Australian Occupational 
Health, Safety and Welfare Regulations 1995 sch 3 required that some types of plant comply with 
prescribed technical standards while in Victoria there were no mandatory plant-related technical 
standards and designers were advised, in a code of practice, to have regard to technical standards 
relevant to the design of plant (COP-Plant 1995 (Vic) cl 13.3). These are just two examples of the 
many differences in provisions detailed in chapter 3, sections 3.3.1-3.3.3. 
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efficient, feasible and ethical methods and, collectively, they ensured the data were 

sufficiently rich and contextual to support the required analysis.20

 

 

I present specific details of the methodologies for the two empirical studies below.21

 

 In 

this section, I provide some general information about the use of interviews, 

documentation and visual data, and observation in these two studies. 

2.2.3.2 In-depth interviews 

I conducted in-depth, face-to-face interviews on site at the workplaces of OHS 

regulators and the production premises of plant designer-manufacturers. This allowed 

me to explore participants’ knowledge, experiences and understandings, and to clarify 

concepts and meanings in a way that would not be possible in a postal questionnaire or 

telephone survey.22 In the case of plant designer-manufacturers, my willingness to go to 

their premises and speak with them was also important in gaining support for 

participation in the research. The in-depth interview format was essential as some of the 

matters discussed, although derived from OHS legal obligations, were not clearly 

formulated in interviewees’ minds and could not be articulated in the standardised, short 

response format of a survey questionnaire.23

 

 

I conducted interviews in accordance with generally accepted principles for qualitative 

interviews.24 I used semi-structured schedules25 to cover a range of topics in interviews. 

The scope of these schedules is discussed below in the methodology for the OHS 

regulator and plant designer-manufacturer studies.26

                                                 
20  For discussion of criteria and rationales for choosing different data generation methods see Marshall C 

and Rossman G, n 3, p 136; Minichiello V et al, In-Depth Interviewing. Principles, Techniques, 
Analysis, 2nd ed, Longman, Sydney, 1995, pp 73-74; Morse J and Richards L, n 3, pp 70-71. Note that 
interviews, gathering of documentation and visual materials, and observation were conducted in the 
same visit to particular premises.  

 The semi-structured format 

21  See sections 2.4 and 2.5. 
22  Minichiello V, n 20, p 12; Marshall and Rossman, n 3, pp 101-102, 126-127.  
23  Mason J, n 5, p 40. 
24  For a summary of such principles, eg putting interviewees at ease, natural communication and 

listening, use of a schedule of questions and probes, approaches to asking questions, and so on see 
Berg B, n 13, pp 99-105, 130-131; Gillham B, The Research Interview, Continuum, London, 2000, pp 
28-36, 40-50. 

25  Berg B, n 13, pp 93, 95; Minichiello V et al, n 20, p 65. 
26  See sections 2.4.1 and 2.5.1. 
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allowed me to ask about consistent topics but through open-ended questions which were 

designed to elicit detailed responses from participants in their own words.27

 

  

I audio taped interviews to obtain an accurate record of responses and because the ways 

participants articulated their knowledge, experience, understandings and motivations 

were also of interest.28 Each interview was transcribed verbatim and any identifying 

details removed. Each participant was given a copy of the transcript of his/her interview 

for ethical reasons as this allowed interviewees to review how they were presented, 

quoted and interpreted.29

 

 Interviewees were also invited to comment on the accuracy of 

the record and advise me of any new developments or other new information available. 

2.2.3.3 Documentation and visual data 

I requested various forms of documentation and visual data from participants in the 

OHS regulator and plant designer-manufacturer studies. Whenever possible, I obtained 

copies of these and otherwise reviewed documents and recorded notes in situ. The type 

and scope of documentation differed between OHS regulators, and between designer-

manufacturers, according to the practices of each and whether the particular agency or 

firm granted approval for me to view or have a copy of particular documentation. 

Examples included OHS information and guidance materials, policies and procedures, 

inspectors’ notices, transcripts of prosecutions, product brochures, CDs, videos, 

websites, plant safety information and warning signs, technical and corporate standards, 

risk assessments, design specifications and records of safety testing or examination.  

 

I was interested in how documentation and visual data depicted reality30

                                                 
27  Interview topics were sequenced to begin with more general, non-threatening questions about the 

interviewee’s role and experience, and progress to more complex topics. There was a degree of 
flexibility in the wording and sequencing of questions to facilitate understanding by interviewees and 
keep the interview flowing. For example, if an interviewee raised plant safety information I asked 
about this topic rather than adhering to a pre-determined order of questions. I used probes to draw 
participants out on points of particular relevance to the research.  

 for OHS 

regulators and plant designer-manufacturers. For example, what did these materials 

indicate about meanings of risk assessment for workplace plant? Documentation and 

28  Mason J, n 5, p 55. 
29  Denzin N and Lincoln Y, n 13, p 103. 
30  Silverman D, Interpreting Qualitative Data. Methods for Analysing Talk, Text and Interaction, 2nd ed, 

Sage Publications, London, 2001, p 128. 
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visual data also provided evidence31 of the depth and quality of activity and experience 

within an organisation32 in relation to plant design and manufacture (or weaknesses in 

these areas). For instance, the content and user friendliness of plant safety information 

provided insights into the quality of action to address OHS. Important considerations in 

reviewing documentation or visual data were authenticity, the quality and accuracy of 

the material, how it was prepared, by whom and for what purpose.33

 

 

2.2.3.4 Observation 

I applied a limited form of observation in the plant designer-manufacturer study. This 

involved visual inspection of plant and, when possible, observation of design and 

production areas, systems and practices. I made notes immediately after leaving the 

designer-manufacturer’s premises to record my observations.34 It was not practical to 

apply more in-depth, participant or non-participant observation in this research as the 

phenomena explored were intermittent, infrequent and irregular in nature and, as such, 

the approach would have been prohibitively time consuming and would have yielded 

limited data.35

 

 The form of observation used in this research helped to corroborate, 

challenge and/or illustrate action to address OHS in plant design and manufacture.  

2.2.4 Ethical considerations and protection of confidentiality 

Griffith University’s Human Research Ethics Committee granted approval for this 

research.36 In conducting the research, I took specific steps to minimise the risk of any 

adverse consequences37 to participants.38 Participation was voluntary and involved 

informed, signed consent for all participants.39

                                                 
31  Documents and visual data exemplify certain features of research settings. See Silverman D, n 30, p 

123. 

 Research material was coded so that 

32  Whether as an OHS regulator or a plant designer-manufacturer. 
33  Flick U, n 1, pp 248, 251-252; Mason J, n 5, pp 75-76. 
34  For a summary of the approach see Richards L, n 6, p 39. 
35  For discussion of observation generally and some limitations of more in-depth forms of observation 

see Flick U, n 1, pp 216-217, 222-225; Mason J, n 5, p 60; Marshall C and Rossman G, n 3, pp 98-99. 
36  Griffith University Human Research Ethics Committee protocol number LAW/11/01/hec; Griffith 

University, ‘Human Research Ethics Committee Manual’ (2001) http://www.griffith.edu.au (21 
November 2001).  

37  For individuals there were potential concerns about security of employment, and for companies there 
were potential concerns about commercial confidentiality and protection of business relationships.  

38  For discussion of ethical principles in see Flick U, n 1, pp 49-50; Neuman W L, n 4, ch 17. 
39  See also sections 2.4.2.5 and 2.5.4. 

http://www.griffith.edu.au/�
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plant designer-manufacturers, individual participants in these firms, participating staff 

in the OHS regulators40 and others41

 

 named by these sources could not be identified, 

except by the researcher. This process of de-identification was applied to interview 

tapes and transcripts, records of observations, documents and visual data. Identifying 

details are not disclosed in this thesis and will not be disclosed in any other publications 

or presentations arising from this research.  

I strictly observed arrangements to ensure that all empirical material, in both print and 

electronic form, was securely stored in locked facilities and accessible only to me. 

Consent forms and details of the coding system were kept secure and separate from 

interview, observation, documentation and visual materials. Security was maintained 

during the life of the research and will be maintained for a further five years after 

completion, at which stage the material will be destroyed. Participants were given an 

undertaking that in the event they decided to withdraw after the commencement of the 

research, and before its completion, any information already collected from them would 

be returned.42

 

 

2.3  Methodology for the Review and Analysis of the Legal Structure 

The aim of the study of the legal structure of plant design and manufacture was to 

elaborate and clarify the composite picture of OHS legal obligations applying to persons 

(as firms or corporate entities) involved in the design and/or manufacture of workplace 

plant. I reviewed and analysed OHS legal obligations as they applied at the time of data 

generation for the empirical studies (between 2001 and 2003) because it was important 

to analyse the law in force at the time, and firms’ responses to this body of law. I also 

identified any more significant changes in requirements since data generation. Table 2.2 

below summarises the Australian and overseas legal and quasi-legal sources which I 

reviewed and analysed. 

 

                                                 
40  It was not necessary to keep the identity of the two OHS regulators confidential but they limited 

access to materials of a sensitive nature, such as specific employer files and incomplete prosecutions. 
41  For example, it was not uncommon for interviewees generally to name others in their organisation, for 

plant manufacturers to name customers or suppliers, or for regulators to name organisations subject to 
enforcement. 

42  This was not necessary as there were no withdrawals. 
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Table 2.2: Legal Sources Reviewed and Analysed 

Australian Sources 
The common law relating to negligence and breach of statutory duty, and key cases. 

OHS statutes, regulations, approved codes of practice and OHS prosecutions relating to plant design and 

manufacture obligations. 

Australian Standards relevant to plant design and manufacture, and risk management. 

Overseas Sources 
The European Machinery Directive43

European harmonised standards relevant to plant design and manufacture, and risk management. 

 and related directives. 

 

I examined the potential for legal action under the common law, focusing on the 

possibility of civil action for the tort of negligence and for breach of statutory duty, and 

key common law cases relating to plant design and manufacture. I reviewed and 

analysed Australian OHS law, paying particular attention to the provisions relating to 

the preventive action required of plant designers and manufacturers, and the 

enforcement mechanisms available to OHS regulators. I focused on the Victorian and 

South Australian OHS statutes, regulations and approved codes of practice but also 

summarised provisions in OHS law in the other Australian jurisdictions since most plant 

designer-manufacturers supplied their plant to other jurisdictions.44 I reviewed technical 

standards, especially Australian Standards, referenced in provisions of Australian OHS 

law relevant to plant design and manufacture. I also examined prosecutions of plant 

designers, manufacturers and other upstream duty holders45

 

 by Australian OHS 

regulators to identify the types of breaches prosecuted, key issues in cases and penalties. 

I reviewed and analysed the European regulatory regime for machinery safety 

implementing the Machinery Directive, again focusing on the regime in force at the 

time of data generation.46 Australian designer-manufacturers that exported their plant to 

countries within the European Economic Area (EEA)47

                                                 
43  European Commission, ‘Council directive 98/37/EC of 22 June 1998 on the approximation of laws of 

the member states relating to machinery’ (1998) Official Journal L 207, 23/07/1998, 1-46. Note that 
this Machinery Directive was revised and reissued in 2006 for application in 2009. The 1998 version 
was current at the time of data generation for this research. 

 were required to comply with 

44  See section 2.5.3. 
45  The upstream duty holders are designers, manufacturers, importers and suppliers. 
46  European Commission n 45. See also chapter 3, section 3.4. 
47  For explanation of the European Economic Area see European Commission, ‘European Economic 

Area’ <http://ec.europa.eu/external_relations/eea> (5 February 2010). 

http://ec.europa.eu/external_relations/eea�
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the law of member states implementing the Machinery Directive. Also, as a large 

market for workplace machinery, the European regulatory regime and the technical 

standards (harmonised standards) underpinning it were influential in other countries.48

 

 

The European regime also provided an alternative model for the regulation of plant 

safety which was useful for comparative analysis with Australian requirements. 

This thesis does not include a review and analysis of other aspects of the law which are 

not central to the OHS legal obligations of Australian plant designer-manufacturers. As 

this research is concerned with the factors shaping plant designer-manufacturers’ 

responses to OHS, I have focused on the OHS legal obligations with most relevance and 

impact upon the firms participating in this research. 

 

I have therefore not included a separate review and analysis of other Australian OHS 

regulations or codes for manual handling, noise or other hazards that may be relevant to 

plant as these hazards were encompassed by the plant-related regulations and codes of 

practice. I have also not discussed industry-specific OHS law for the mining industry as 

the mining laws did not establish requirements for plant design or manufacture that 

were additional to the generic OHS statutes and regulations.49 Nor have I discussed 

product safety and product liability provisions in the Commonwealth Trade Practices 

Act 1974, or equivalent state/territory laws. These product safety and product liability 

provisions had little application to the plant produced by the manufacturers in this 

research as goods are only covered if they are of a kind ordinarily acquired for personal, 

domestic or household use or consumption, or valued at less than a prescribed amount.50

                                                 
48  See for example, IMS Research, ‘The European Machinery Production Handbook – 2009’ (September 

2009) 

   

http://www.the-infoshop.com/report/iz 105208-european-machinery.html (5 February 2010); 
European Free Trade Association, ‘China-EU-EFTA Standardization Information Platform 
Memorandum of Understanding (MOU)’ (October 2009) <http://www.efta.int/context/eea/mou> (5 
February 2010). For international standards relating to machinery safety which are equivalent to 
European harmonised standards see International Organisation for Standardisation, ‘Catalogue of 
Standards’ http://www.iso.org (5 February 2010).  

49  For discussion of mining safety law see Gunningham N, Mine Safety. Law, Regulation, Policy, The 
Federation Press, Sydney, 2007, pp 5-10, 14-26, 290-291. Note that in the two research states, 
Victoria and South Australia, the general OHS statutes applied to mining operations and there was no 
separate OHS legislation applying to the mining industry. For examples of requirements in mining 
statutes relating to plant design and manufacture which are equivalent to those in the general OHS 
statutes see Mining and Quarrying Safety and Health Act 1999 (Qld), ss 41; Mines Safety and 
Inspection Act 1994 (WA),  s 14(1). 

50  For the definition of goods see Trade Practices Act 1974 (Cth) s 4B and see part V for product safety 
and information requirements, and part VA provisions relating to product liability where a person 
suffers injury or damage due to defective goods. Note also that the potential for an injured worker to 
recover under the product liability provisions in TPA 1974 (Cth) part VA are limited due to 75I which 

http://www.the-infoshop.com/report/iz%20105208-european-machinery.html�
http://www.efta.int/context/eea/mou�
http://www.iso.org/�
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In principle there was the possibility of civil action for an alleged breach of an 

expressed or implied term of a contract between a designer-manufacturer and a 

customer or other party in the supply chain for plant.51

 

 There was also the possibility 

that designer-manufacturers might be required to comply with machinery safety 

regulatory regimes in countries other than Australian and the European Economic Area. 

I have not included a discussion of the law relating to contractual agreements or other 

overseas law as I was most concerned with regulatory law influencing plant designer-

manufacturers’ responses to OHS, and I found no evidence that these firms were aware 

of or influenced by other forms of common law action or regulatory regimes. 

In summary, my review and analysis of the legal structure for plant design and 

manufacture provided a composite picture of the key OHS legal obligations applying to 

Australian designer-manufacturers of workplace plant. It informed the development of 

the two interview schedules for the empirical studies with OHS regulators and plant 

designer-manufacturers.52

 

 The OHS legal obligations are analysed in chapter 3, and the 

statutory functions and powers of OHS inspectors, and key prosecutions of upstream 

duty holders, are discussed in chapter 4, which focuses on OHS inspection and 

enforcement policy and practice.  

2.4.1 Methodology for the Study of OHS Regulators 

2.4.1 Data generation in the OHS regulator study  

I investigated the role and influence of OHS regulators in an empirical study of the 

inspection and enforcement policies, strategies and practices of the Victorian and South 

Australian OHS regulators, and their perceptions of responses to Australian OHS law 

                                                                                                                                               
precludes use of the provisions where a claim under workers’ compensation is available. For further 
discussion of the limited application of TPA (Cth) to workplace health and safety see Johnstone R, n 
15, p 291. Note also that there was no evidence in this research that product safety or product liability 
provisions in TPA (Cth), or equivalent state or territory legislation, influenced plant designer-
manufacturers and these statutory provisions were not among the legal motivations for firms to take 
OHS action. See chapter 8, section 8.3.  

51  Contractual agreements might be established between plant designer-manufacturers and their 
customers. These could include OHS matters and either party might initiate civil action for failure to 
address an OHS matter, in contravention of an expressed or implied term of a contract. See Clarke P 
et al, Butterworths Casebook Companions. Contract Law, LexisNexis Butterworths, Sydney, 2005, pt 
6. 

52  For discussion of the scope of the interview schedules see sections 2.4.1 and 2.5.1. 
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and its inspection and enforcement by plant designers and manufacturers. I conducted 

in-depth, face-to-face interviews53

 

 with a sample of staff from WorkSafe Victoria in 

September and October 2003, and Workplace Services in South Australia in August and 

September 2001.  

I conducted interviews with reference to a semi-structured schedule.54

 

 I asked 

interviewees about the obligations of plant designers and manufacturers; interviewees’ 

knowledge of or involvement in activities relating to these obligations; and their 

assessment of duty holders’ understanding of their OHS obligations. I asked about the 

regulator's role in providing advice and information; inspection and investigation; 

issuing notices and prosecution; criteria for determining compliance; and interviewees’ 

assessment of the extent of compliance. I also asked interviewees about the regulator’s 

arrangements for administering design notification and registration; their perceptions of 

any problems with OHS law, and its inspection and enforcement with regard to plant 

design and manufacture; and their suggestions about future action, and the role of 

different stakeholders in relation to OHS in plant design and manufacture.  

As well as conducting interviews, I asked interviewees about relevant documentation 

and visual data, and obtained some publicly available information from the regulators’ 

websites and public offices. Collectively, this material included inspection and 

enforcement policies and procedures, strategy papers, organisational charts, guidance 

materials, notices issued in relation to plant design, manufacture or supply duties, case 

files, and prosecutions information (including each regulator’s summary reports of court 

decisions). Other than publicly available material, I was only able to access particular 

documentation with the consent of senior management.55

 

 

2.4.2 Arrangements for participation and selection of participants  

2.4.2.1 Gatekeeper authorisation 

I made initial contact with the Executive Director of WorkSafe Victoria and the 

Director of Workplace Services in the South Australian Department for Administrative 

                                                 
53  For general explanation of interview methods see section 2.2.3.2.  
54  See Appendix 2 for the schedule for interviews with staff of OHS regulators.  
55  See section 2.4.2.1. 
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and Information Services, providing them with a written outline of the purpose and 

scope of the research, and procedures for participation.56 The latter included advice 

about interviews, the types of documentation to which access was requested, and 

arrangements to protect confidentiality. The senior managers in both agencies provided 

their signed consent57

  

 to conducting interviews with a range of staff and providing 

access to relevant documentation, and also circulated information to their staff about the 

research.  

2.4.2.2 The sampling strategy 

For this study, I defined the sampling frame58

 

 for each regulator as the staff in a job role 

in which they would encounter the regulator’s inspection and enforcement policy, 

strategies and practices with regard to plant design and manufacture, and have some 

exposure to the actions, practices and responses of these duty holders. I used the 

regulators’ lists of job roles and staff names to identify those most likely to be in a 

position to help uncover, confirm or qualify the role of the OHS regulator and responses 

to OHS regulation. 

I applied a stratified, purposive59 sampling strategy to select participants from the 

sampling frames for each regulator. The strategy was based on identifying sub-groups 

or strata within each sampling frame according to some key attributes and reflecting 

these within the sample.60 The sampling strategy was theoretically driven by a concern 

to capture major variations and to see different instances of the phenomena studied, 

rather than to generalise findings to other settings.61

                                                 
56  A copy of the outline of the research is presented in Appendix 3. 

 The key attributes reflected in the 

sample were the different types of job roles and their grouping within the regulator’s 

organisational structure, as these attributes might influence employees’ knowledge and 

57  For a discussion of issues in informed consent see Berg B, n 13, pp 78-79. 
58  A sampling frame is a specific list that closely approximates all the elements of a particular group or 

population. See Mason J, n 5, p 102; Neuman W L, n 4, p 203. 
59  The terms purposive and purposeful are used interchangeably. For an explanation of terms see Morse 

J and Richards L, n 3, p 173; Miles M and Huberman A M, n 3, p 27; Silverman D, n 30, p 250. 
60  Miles M and Huberman A M, n 3, p 28; Patton M Q Qualitative Evaluation and Research Methods, 

2nd ed, Sage Publications, New York, 1990, p 174. 
61  Mason 1996, pp 92-93; Miles M and Huberman A M, n 3, p 29; Patton MQ, n 60, p 174. 
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experience of the phenomena studied. The specific strata and profiles of participants 

from the Victorian and South Australian regulators are presented below.62

 

 

I randomly selected63 participants, from within each stratum, in order to reduce 

judgement in the selection process and to increase the credibility of the results.64 I 

sampled participants to the point of saturation since in purposive sampling the size of 

the sample is determined by informational considerations, and sampling stops when no 

new information is forthcoming from new sampled units and the data have sufficient 

depth and scope to answer the research questions.65

 

 

2.4.2.3 The Victorian OHS regulator sample 

At the time of data generation, the staff of the Victorian OHS regulator were organised 

into eight structural groups. There were five industry program divisions located in 

offices in Melbourne and regional areas, and three specialist divisions.66

 

 The job roles 

most likely to have knowledge and experience of the phenomena studied were managers 

of OHS functions, inspectors, investigators and technical specialists (engineers and 

ergonomists). 

I determined nine strata on the basis of these divisions, job roles and locations, and 

randomly selected staff from each stratum. The nine strata and the number in the sample 

from each stratum were: directors (two); managers of strategies, programs or field 

operations (four); technical specialists (three); legal investigators (one); metropolitan-

based field operations staff for each of four industry divisions (four drawn from four 

industry strata); and regionally located field operations staff (two). As there were staff 

members in different roles drawn from each of four industry divisions, there were 

between two and four participants from each division in the total sample of 16. Also, as 

well as the staff who were currently in an inspector or investigator role, there were staff 

                                                 
62  See sections 2.4.2.3 and 2.4.2.4. 
63  Participants were selected “out of a hat”, for each stratum, so that the probability of any one person 

being selected was the same as for any other person in that stratum. 
64  Miles M and Huberman A M, n 3, p 28; Patton M Q, n 60, pp 179-180. 
65  Flick U, n 1, pp 127-128; Richards L, n 6, pp 19-20, 135-136. 
66  The five industry divisions were construction and utilities, manufacturing and agriculture, transport 

and storage, public sector and community services, and major hazards facilities. The three specialist 
divisions were strategy and programs, operations support, and legal services and investigations. See 
WorkSafe Victoria, Organisational Structure, Victorian WorkCover Authority, Melbourne, 2003, p 1. 
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with past experience in these roles with the Victorian OHS regulator. In total, nine staff 

were current or past inspectors, and six staff were current or past investigators. 

 
2.4.2.4 The South Australian OHS regulator sample 

At the time of data generation, field staff of the South Australian OHS regulator were 

organised into five industry teams, and staff groups for regional and specialist services, 

and for policy, programs and business administration support.67

 

 The different types of 

job roles were managers of OHS functions, technical specialists (engineers, ergonomists 

and technical officers), and inspectors. Most staff were located at a central office in 

Adelaide, and a small number were regionally based at four country locations. 

Combining the structural groups, job roles and location of staff, I determined nine strata 

and randomly selected staff from each stratum. The nine strata and the number in the 

sample from each stratum were: executive managers (two); managers of industry teams 

(two); technical specialists (three); inspectors from each of five industry teams (eight 

drawn from five industry strata); and inspectors in regional locations (one). 

Collectively, in the sample of 16 there were two or three participants from each of five 

industry teams, and eleven people with current or past experience as inspectors.   

 

2.4.2.5 Consent to participate 

I contacted each selected participant by telephone to arrange an interview and the 

overall participation rate was very high with only three people contacted not 

participating.68 Before commencing each interview, I provided each participant with a 

copy of a written outline of the research to ensure they were aware of the details of the 

research, and the arrangements to protect confidentiality and secure data. The research 

outline covered the same information as provided to the regulator gatekeepers and also 

previously circulated to staff by senior management in each agency.69

                                                 
67  The industry teams were construction, utilities and communication; manufacturing (general); retail, 

wholesale, storage and transport; community and business services; and primary industry, food and 
beverage manufacturing. See Workplace Services, Organisational Chart, Department of 
Administrative and Information Services, Government of South Australia, Adelaide, 2001, p 1. 

 I asked each 

participant to give his/her signed, informed consent to participate in the interview and to 

68  In Victoria, one person declined to be interviewed due to his heavy workload during the period that 
interviews were conducted. In South Australia, two people who agreed to be interviewed were then 
not available at the time of interview due to their involvement in investigations. 

69  See section 2.4.2.1. 
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audio taping of the interview. Consent was granted in all cases. I then conducted the 

interview and requested relevant documentation and other materials, as outlined above 

and authorised by the regulators’ gatekeepers.70

 

  

2.5 Methodology for the Study of Plant Designer-Manufacturers 

2.5.1 Data generation in the plant designer-manufacturer study 

I studied plant designer-manufacturers responses to OHS with Victorian firms from 

September to October 2003, and South Australian firms from March 2002 to March 

2003. The principal method of data generation was in-depth, face-to-face interviews71 

with key individuals in these firms. These individuals were key decision makers in their 

firms and were nominated, by their firms, to participate in the study on the basis of their 

knowledge and experience of how OHS was addressed in the firms for which they 

worked.72

 

 

I began interviews by recording basic information about interviewees (gender, 

qualifications and work experience); the firm’s operations (the plant produced, how it 

was designed and made); and the market(s) for the firm’s plant (the industry supplied 

and market destination). I then asked how OHS was addressed including the firm’s 

actions, practices and processes in relation to plant design and manufacture, and factors 

and mechanisms motivating or constraining attention to OHS. I explored sources of 

knowledge about OHS, awareness and understanding of relevant OHS legal obligations, 

and the firm’s experience of inspection and enforcement. I also asked about OHS risk 

management, testing and examination, plant safety information, and any arrangements 

for managing OHS with regard to plant design and manufacture.73

 

 

At the time of interview, I observed the type of plant produced, identifying potential 

sources of harm, risk control measures incorporated and sources of harm that were not 

addressed. When applicable, I observed the firm’s arrangements for addressing OHS, 

such as project design teams and the software or methods used by them, and testing and 

                                                 
70  See sections 2.4.1 and 2.4.2.1. 
71  See section 2.2.3.2. 
72  See also section 2.5.4. 
73  See Appendix 4 for the interview schedule for the plant designer-manufacturer study. 
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examination of plant. To aid recall, I recorded notes of my observations immediately 

after leaving the firm’s premises. 

 

I requested a range of documentation and visual data in the course of interviews or walk 

around inspections. Materials available differed according to the firm’s operations, as 

well as what each firm agreed to disclose. The principal types of documentation were 

product brochures, information on the firm’s website, risk assessment reports and plant 

safety information (in operating manuals, signs or other formats). Other materials 

included technical standards and OHS information resources, design specifications, 

design verification documentation, records of customer training, and records of testing 

and examination of plant. Some participants were willing to provide a copy of particular 

documentation but in other instances I was only able to review the documentation on 

site and, in this case, I recorded key details on tape while at the firm’s premises or made 

notes of the documentation immediately after leaving the firm’s premises. 

 
2.5.2 The sampling frames 

I applied three criteria in defining plant designer-manufacturers for the purposes of this 

study. First, a firm must be an end product manufacturer, coordinating and bringing 

together the functions of design and manufacture to produce plant as an end product. 

The firm must be involved in both design and manufacture, even if it contracted out or 

purchased some aspects of design, component production or supply, and/or assembly. 

Second, the firm must produce plant for use at work, either exclusively or as part of its 

market. Third, the plant must be driven be power driven.74 This criterion was based on 

the fact that the plant regulations in Victoria and South Australia did not apply to 

manually powered and/or hand held plant.75

 

   

Taking these three criteria into account, firms producing a wide range of workplace 

plant were potential candidates for inclusion in the population of firms for this study. 

Australian Bureau of Statistics (ABS)76

                                                 
74  It must be driven by a source of motive power other than humans or animals. 

 data indicated that in Victoria there were 905 

75  Occupational Health and Safety (Plant) Regulations 1995 (Vic) r 106(1) and 106(3); Occupational 
Health, Safety and Welfare Regulations 1995 (SA) r 3.1.3. 

76  Australian Bureau of Statistics, Management Unit Counts by ANZSIC and Employment Range, 
Customised Report of Business Register Counts for Machinery Manufacturing, Australian Bureau of 
Statistics, Commonwealth of Australia, 2001. 
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management units77 engaged in manufacturing machinery and equipment of a type that 

might be used at work78 and in South Australia there were 257. The ABS data showed 

that manufacturers of industrial machinery were overwhelmingly smaller firms. In both 

states, more than 80%79 of manufacturers classified as manufacturing industrial 

machinery had less than 20 employees, a little over 10%80

  

 were medium sized firms 

with 20 to 99 employees, and only 2% of firms had 100 or more employees. The types 

of plant produced by these firms included agricultural, mining and construction, food 

processing, lifting and materials handling, pumps and compressors, and other types of 

industrial machinery. 

I asked the Victorian WorkCover Authority and the South Australian WorkCover 

Corporation to provide a list of employers (registered and self-insured) which they 

classified as manufacturers of industrial machinery,81 together with the business 

location and remuneration82 of each of these firms. I checked the lists subsequently 

provided by the two agencies to remove duplication83 and erroneous inclusions.84 These 

refined lists then constituted the sampling frames85

                                                 
77  The management unit is the largest unit within a business for which the Australian Bureau of Statistics 

keeps detailed records. For most firms, especially smaller ones, the management unit is the legal 
entity owning the business. Industry classification is assigned to a management unit on the basis of the 
predominant industrial activity undertaken at that unit. Australian Bureau of Statistics, n 76.  

 for selecting Victorian and South 

Australian firms to participate in the study. In Victoria, there were 896 firms and in 

78  These figures are based on management units classified within the Australian and New Zealand 
Standard Industrial Classification (ANZSIC) codes for industrial machinery and equipment. 
Australian Bureau of Statistics, n 76. 

79  85% in Victoria and 84% in South Australia. 
80  13% in Victoria and 14% in South Australia. 
81  These agencies classified organisations for workers’ compensation purposes according to industry 

codes determined by their predominant activity. The codes for industrial machinery manufacturing 
could be used to identify firms producing workplace plant. For classifications codes see WorkCover 
Corporation of South Australia, 2000-2001 Industry Levy Rates, WorkCover Corporation of South 
Australia, Adelaide, 2000; Victorian WorkCover Authority, 2003-2004 Industry Levy Rates, Victorian 
WorkCover Authority, 2003. In Victoria my request for information about manufacturers was granted 
immediately. In South Australia, release of such information was not permitted under section 112 of 
the Workers Rehabilitation and Compensation Act 1986 and required specific approval by the relevant 
Minister. There was a delay of five months between the initial request and provision of the 
information. 

82  Total remuneration of employees was an indication of the size of the firm. 
83  For example, the same firm with more than one business location. 
84 The business names of some firms suggested they were involved in maintenance, servicing or traded 

in component parts rather than being end product manufacturers. I checked these by telephone to ask 
if they produced any plant and, if not, deleted the firm from the list. 

85  Mason J, n 5, p 102; Neuman W L, n 4, p 203. 
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South Australia there were 304 firms determined on the basis of the WorkCover 

agencies information.86

 

 

2.5.3 Selection of participants and arrangements for participation 

I applied a stratified, purposive87 sampling strategy to select participants from the 

respective sampling frames of Victorian and South Australian producers of industrial 

machinery, identifying strata for sampling according to some key attributes in order to 

capture major variations and to see different instances of the phenomena studied.88 I 

stratified the sample by the state of operation (Victoria or South Australia); location of 

the business (metropolitan or regional); and firm size (by six size categories). These size 

categories were micro-business (<5 employees), small business (5-9 and 10-19 

employees), medium business (20-49 and 50-99 employees), and large business (100 or 

more employees).89

 

  The attributes of state, location and firm size allowed consideration 

of differences in firms’ responses to Australian OHS law, and inspection and 

enforcement, and to capture a range of experience and capacity in firms for addressing 

OHS in plant design and manufacture.   

Other attributes might also influence a firm’s response to OHS, including the type and 

complexity of the plant produced, whether the plant was custom made or produced as 

standard models, and the market for the plant. As these and other attributes could not be 

determined reliably prior to interview I explored them in interviews and examined their 

influence further in data analysis rather than including them in the sample stratification.    

 

Combining the three attributes (state, location and firm size), I determined 11 strata for 

                                                 
86  The 896 Victorian firms was similar in number to the 905 firms advised in the Australian Bureau of 

Statistics information. See n 77. The 304 on the SA WorkCover list was more than the ABS figure of 
257. This was most likely attributable to differences in classification, including differences in the 
scope of industry codes, the ABS’ use of management units compared with WorkCover’s use of 
employer locations, and possible differences in decisions made by staff assigning industry 
classifications. In any case, exact figures were not necessary for this study as the sampling strategy 
(see section 2.5.3) was aimed at capturing major variations and different instances of the phenomena 
studied, rather than being statistically representative of the population of firms producing workplace 
plant. 

87  Morse J and Richards L, n 3, p 173; Miles M and Huberman A M, n 3, p 27; Silverman D, n 30, p 
250. 

88  Mason J, n 5, pp 92-93; Miles M and Huberman A M, n 3, p 29; Patton MQ, n 60, p 174. 
89  The six size bands were chosen with reference to the ABS data for management units which showed 

that manufacturers of industrial machinery were overwhelmingly small or medium sized firms with 
less than 100 employees. Australian Bureau of Statistics, n 76.   
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each state. I randomly selected firms90 from each stratum, to reduce judgement in the 

selection process and to increase the credibility of the results.91 I sampled firms 

sequentially within each stratum and once interviews had been conducted with an initial 

set of firms,92 I sampled additional firms until the point of saturation was reached when 

no new information was forthcoming from sampled firms and the data had sufficient 

scope and depth to answer the research questions.93

 

 Tables 2.3 and 2.4 below present 

the sample of 32 Victorian firms and the 34 South Australian firms participating in the 

research, and the stratification by firm size and by metropolitan/regional location. 

Among the 32 Victorian firms, 24 were based in metropolitan Melbourne and eight in 

regional Victoria. They ranged in size from micro-businesses (five), to small businesses 

(11), medium businesses (12) and large firms (four). Collectively, they produced more 

than 30 different types of workplace plant and supplied to 15 industry sectors. Most of 

the sampled firms (31) supplied their plant around Australia and most of these (27) also 

supplied to some overseas countries. Only one firm supplied its plant within Victoria 

alone. Eight firms produced standard models, 14 produced custom-made or customised 

plant, and ten produced both types of plant.  

 
Table 2.3: Sample of Victorian Plant Designer-Manufacturers 

 

Location 
Firm Size 

<5 5-9 10-19 20-49 50-99 >100 Total  

Metropolitan 4 4 4 4 4 4 24 

Regional 1 1 2 2 2 094 8  

Total 5 5 6 6 6 4 32 

 

Among the 34 South Australian firms, 24 were based in metropolitan Adelaide and ten 

in regional South Australia. They ranged in size from micro-businesses (six), to small 

businesses (12), medium businesses (12) and large firms (four). Collectively, they 

produced more than 35 different types of workplace plant and supplied to more than 18 

                                                 
90  Firms were selected “out of a hat”, for each stratum, so that the probability of any one being selected 

was the same as for any other in that stratum. 
91  Miles M and Huberman A M, n 3, p 28; Patton M Q, n 60, pp 179-180. 
92  Three in each metropolitan stratum and one in each regional stratum. 
93  Flick U, n 1, pp 127-128; Richards L, n 6, pp 19-20, 135-136. 
94  In the list provided by the Victorian WorkCover Authority here were no large plant designer-

manufacturers in regional Victoria and hence none were sampled. 
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industry sectors. Most of these firms (27) supplied their plant around Australia and 

about half of these (14) also supplied to some overseas countries. Seven firms supplied 

their plant within South Australia alone. Ten firms produced standard models, 18 

produced custom-made or customised plant, and six produced both types of plant.  

 

Table 2.4: Sample of South Australia Plant Designer-Manufacturers 

 
Location 

Firm Size 

<5 5-9 10-19 20-49 50-99 >100 Total 

Metropolitan 4 4 4 4 4 4 24 

Regional 2 2 2 2 2 095 10  

Total 6 6 6 6 6 4 34 

 

2.5.4 Gatekeeper authorisation, consent and participation 

For each randomly selected firm, I sent an invitation96 to participate in the research to a 

contact person97 in a senior management position. The invitation provided details of the 

research including the purpose of the study and benefits of participating; data generation 

through interviews, observation of relevant examples and access to relevant 

documentation; and arrangements for protecting confidentiality. I then telephoned98

 

 the 

contact person to confirm that the firm was an end product manufacturer of power 

driven, workplace plant and, if so, to request the firm’s participation. 

In Victoria, the participation rate was 72%99 and in South Australia, the participation 

rate was 69%.100

                                                 
95  In the list provided by SA WorkCover Corporation, there were no large plant designer-manufacturers 

in regional South Australia and hence none were sampled. 

 I asked the contact person to identify a person (or persons) to be 

96  For the invitation see Appendix 5. 
97  I conducted an internet search to identify contact persons. Key sources were company websites, and 

industry or trade websites and databases such as the Austrade, ‘Australian Suppliers’ Database’ 
<http://www.austrade.gov.au> (February 2001 and August 2003); Victorian Directory of Food 
Processing and Packaging Machinery, Department of State and Regional Development, Government 
of Victoria, Melbourne, 2000. By sending information about the research to a specific person, I 
reduced non-response due to research communications being deemed to be of no interest to the firm if 
they were sent in a more general way “to the manager” or if I telephoned a firm’s reception/office 
staff. I sent the invitation with a note advising the contact person that I would telephone within 10 to 
15 days to discuss the firm’s participation in the research. 

98  In several cases the contact person telephoned me to advise that the firm would participate. This was 
exceptional and in most cases it was necessary for me to follow up the invitation with a telephone call. 

99  Of the 48 firms sent information and subsequently telephoned, 46 were confirmed to be designer-
manufacturers of workplace plant. Of the remaining 46, 33 firms participated; three agreed to 
participate but were subsequently unable to due to other commitments (usually production priorities); 

http://www.austrade.gov.au/�
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interviewed, on the basis of knowledge and experience of the firm’s practices in relation 

to addressing OHS in plant design and manufacture. Table 2.5 below summarises the 

range of positions of the 76 interviewees in the 66 participating firms. As Table 2.5 

shows, interviewees were usually a senior officer or manager, commonly the managing 

director, director, owner, general manager, production manager or engineering manager. 

Some interviewees were persons responsible for specialist functions such as 

organisational development, OHS or technical services. Participating firms were 

protective of their time and, in most instances, I was not able to interview more than one 

person. In South Australia four firms involved two people in interviews. In Victoria 

four firms involved two people and a fifth involved three people.  

 

Table 2.5: Interviewees in Plant Designer-Manufacturer Study by State 

 MD D O GM PM EM M TS E BD OD OHS Erg 

Vic 11 6 1 3 3 2 5 1 3 2 1 – – 

SA 15 3 2 2 1 3 6 1 2 – – 2 1 

MD = managing director; D = director; O = owner; GM = general manager or chief executive officer; 
PM = production or operations manager; EM = engineering manager; M = manager; TS = technical 
services manager; E = engineer; BD = business development manager; OD = Organisational 
development manager; OHS = OHS manager; Erg = ergonomist. 
 

At the commencement of each interview, I provided each participant with a copy of the 

invitation to participate in the research101

                                                                                                                                               
four could not be contacted after repeated attempts; and six declined to participate because they were 
too busy (two) or did not want to (four). For one of the 33 firms that participated, the audio tape 
recording of the interview was indecipherable due to background noise and as a result the data for this 
firm was not included in the analysis, leaving a sample of 32 Victorian firms. 

 to ensure they were aware of the research 

details including arrangements to protect confidentiality and secure data. All 

interviewees gave their signed, informed consent to participate in the interview. All but 

one agreed to the interview being taped. In this case, I recorded detailed notes of the 

interviewee’s responses during the interview and, to aid recall, checked these 

immediately after leaving the firm’s premises. 

100  Of the 54 South Australian firms sent information and subsequently telephoned, 49 were confirmed to 
be designer-manufacturers of workplace plant. Of these, 34 participated; four agreed to participate but 
were subsequently unable to due to other commitments; six could not be contacted after repeated 
attempts; and five declined to participate. 

101 See Appendix 5. 
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2.6 Qualitative Analysis and Interpretation, Explanation and Theory 

I applied qualitative methods to analyse the data generated in the empirical studies with 

OHS regulators and plant designer-manufacturers, and constructed explanation and 

theory out of (grounded in) the data, by applying inductive reasoning and using the data 

to corroborate, challenge, clarify, illuminate or illustrate insights. This explanation was 

both descriptive, providing an account of what was going on in a particular practice, 

firm or other aspect of the research; and comparative explanation derived from 

comparison of phenomena, processes, meanings and other aspects of the data.102 The 

theory constructed was substantive or local theory to address the research questions, 

explain the phenomena studied and make sense of the data.103 I applied six core analytic 

procedures: organisation of the data, immersion in the data, generating categories, 

coding data, interpreting and developing explanation (and alternative explanations), and 

writing to present the research.104

 

 Each of these is now explained. 

To organise the data I established a project in the NUD•IST105

 

 software program which 

allowed me to import, enter, manage, store and analyse data electronically. Each 

interview transcript (containing the checked, verbatim record of interview) was saved as 

a text file. Field notes of observations made at plant designer-manufacturers were added 

to the relevant interview transcript, as well as summaries referencing print documents 

and visual data not available electronically and stored externally. The project was 

regularly backed up and CD copies stored securely. 

Immersion in the data involved systematically reading and reflecting on each data 

record,106 storing any idea that might matter in annotations on the particular record,107 

and storing concepts or themes emerging from the data in a memo.108

                                                 
102  Mason J, n 5, p 137; Richards L, n 6, pp 129-131. Note explanation may also trace developmental 

stages in a phenomenon or predict what may happen in the future based on observing certain specified 
conditions but these approaches were not relevant to the research. 

 Attributes of 

103  Local or substantive theories are particular to the substance of the researcher’s data, as distinct from 
formal or more general theories which reach and generalise beyond a particular situation. See Neuman 
W L, n 4, 47-48, 55-56; Richards L, n 6, pp 129-131; Silverman D, n 30, pp 3-4.  

104  For an overview of these procedures see Marshall C and Rossman G, n 3, pp 156-157. 
105  QSR NUD*IST 4 User Guide, 2nd ed, Qualitative Solutions and Research, Melbourne, 2000. 
106  Interview transcripts, documentation, visual records, and records of observation as relevant to a study. 
107  Annotations ensured ideas were available whenever a data record was reviewed. 
108  Gillham B, n 24, pp 63-66; Marshall C and Rossman G, n 3, p 158; Richards L, n 6, pp 69-70. 
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particular cases, for example the firm size, location, type of plant produced or 

qualifications of the key individuals109 interviewed were identified as descriptive 

codes110

 

 and recorded in an Excel spreadsheet to enable consideration of relationships 

between attributes and other topics under consideration. 

Systematic reflection on the data was also the basis for me to inductively devise 

categories for coding text relating to particular topics, and retrieving and analysing text 

on a particular topic across the data (not just within a case).111 I derived some categories 

in vivo, from words used by interviewees, and identified other categories with reference 

to the research questions, key concepts in Australian OHS law and relevant literature.112 

For example, I had categories to code text about the sources of information used by 

plant design-manufacturers, the hazards they recognised, the risk control measures they 

used, and what they said about OHS law and their interactions with OHS regulators. 

These categories were stored in the NUD•IST project in an index system which 

included a node for each category.113

    

 

I used the NUD•IST program to code text to categories and facilitate retrieval of text for 

particular topics.114 This was topic coding115 to label text according to its category, that 

is, what was talked about or otherwise represented in the data. Through this process of 

coding, I was able to gather together all segments of data about a particular 

category/topic for further analysis.116 For example, the slice of data117

 

 on risk 

assessment allowed me to reflect on the meaning and practice of risk assessment among 

plant designer-manufacturers. In this sense, I used slices of data in developing 

descriptions of particular practices or other phenomena. 

                                                 
109  These individuals were key decision makers in firms. For an explanation of see section 2.5.4. 
110  Morse J and Richards L, n 3, p 112; Richards L, n 6, pp 88, 90-91. 
111 Marshall C and Rossman G, n 3, pp 158-159; Mason J, n 5, p 113; Neuman W L, n 4, pp 422-423. 
112  Marshall C and Rossman G, n 3, p 156; Richards L, n 6, p 95. 
113  Richards L, n 6, pp 89-9. 
114  Some text related to several categories and was coded to each. See Morse and Richards, n 3, p 117. 
115  Richards L, n 6, pp 92-93. 
116  Mason J, n 5, p 115; Richards L, n 6, p 87. 
117  A slice of data was the collected segments of text from interviews and other records relating to a 

particular topic. 
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I also used slices of data for comparison. This involved detailed scrutiny of slices of 

data to examine similarities, differences and patterns across the data relating to a 

particular category/topic in order to develop and test explanation and theory which 

could account for those similarities, differences and patterns.118 I recorded ideas, 

concepts and themes identified through reflection on slices of data as memos, and some 

of these were the basis of a further layer of analytical coding of data to conceptual and 

thematic categories.119

 

 

I explored plausible relationships by looking for co-occurrences and reflecting upon 

links between topics, conceptual and thematic categories, and/or descriptive attributes. 

For example, I explored the factors that shaped firms’ OHS performance by looking for 

co-occurrences between the attributes of firms and individuals in those firms, the 

practices of firms and other matters; and the topics for hazard recognition, risk control 

and plant safety information. This process of looking for co-occurrences did not involve 

looking for causal patterns as topics, concepts and themes could not be reduced to static 

or simple variables.120

 

 

The comparative method was the basis for a process of analytic induction in which I 

generated explanation from the data, and examined and tested this explanation in 

relation to the data.121 I searched the data for cases supporting the explanation but also 

paid careful attention to negative cases that disproved an explanation (deviant case 

analysis).122 I considered other plausible explanations and progressively reworked the 

explanation until I had developed a coherent explanation that reached across the data.123

                                                 
118  Neuman W L, n 4, pp 426-428; Richards L, n 6, p 96. 

 

Slices of data were constitutive of the explanation in the sense that the explanation 

119  Miles M and Huberman A M, n 3, pp 69-70; Morse J and Richards L, n 3, pp 119-121; Neuman W L, 
n 4, pp 424-426; Richards L, n 6, p 94. 

120  Qualitative researchers do not treat slices of data as variables because this would presume uniformity 
between them and explanation produced in this way is considered to be superficial, circumstantial and 
one-dimensional. See Mason J, n 5, pp 88, 118. 

121  Silverman D, n 30, pp 237-240.  
122  Marshall C and Rossman G, n 3, p 162; Neuman W L, n 4, pp 428-429; Silverman D, n 30, pp 237-

238. 
123  Richards L, n 6, p 137. 
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could not have been developed without that data and particular data (and quotations) 

epitomised the explanation.124

 

 

I also applied insights and information from the literature to interpret the data, and to 

compare and contrast emerging explanation with previous knowledge.125 Through 

inductive reasoning from the data and deductive reasoning from the literature, I 

constructed theory in the form of an integrative interpretation that made sense of the 

data, bringing meaning and coherence to themes, patterns and relationships in the 

data.126

 

  

Writing was also central to my analytic process, as choosing how to summarise and 

reflect the complexity of the data was an interpretive act.127 My aim was to produce 

vivid description, coherent and credible explanation, and to represent the range and 

richness of the data. The data were integrated as part of the argument by referencing 

data sources and incorporating quotations128 to capture the essence of the data. I used 

matrices to present instances of particular phenomena, as an aid to analytical thinking, 

and to illustrate the relationships between categories and/or attributes.129

 

 

2.7 Rigour in the Research – Validity, Reliability and Generalisability  

In quantitative research the three elements of validity, reliability and generalisability are 

crucial issues in evaluating the significance of the research.130

                                                 
124  Mason J, n 5, pp 143-144. 

 There is some debate 

about whether these concepts are applicable in qualitative research but at least some 

researchers suggest that to be credible and convincing, qualitative research must be 

transparent and rigorous, and that this requires attention to validity, reliability and 

generalisability, albeit taking a qualitative approach to these concepts.  

125  Flick U, n 1, p 59; Morse J and Richards L, n 3, pp 169-170. 
126  Marshall C and Rossman G, n 3, pp161-162; Mason J, n 5, p 142; Richards L, n 6, pp 128-131. 
127  Marshall C and Rossman G, n 3, p 162. 
128  I identified the source for each quote, included firm attributes in the text preceding quotes, and 

incorporated only the text that mattered, removing words that did not make the point, so as not to 
flood the argument. I used three dots (…) to indicate where text was removed in a quote and [square 
brackets] to indicate if words were inserted or substituted for clarification. For discussion of the use of 
quotes see Morse J and Richards L, n 3, pp 186-187; Richards L, n 6, pp 194-195.   

129  Mason J, n 5, pp 131-132; Miles M and Huberman A M, n 3, pp 240-243; Silverman D, n 30, p 241. 
130  Neuman W L, n 4, pp 138-146. 
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Validity is the extent to which research accurately represents the social phenomena to 

which it refers and research is considered to be valid if it observes, identifies, measures 

or explains what the researcher says it does.131 For qualitative researchers the task is to 

demonstrate that data generation methods are logically matched to research questions 

and successfully access sources which contain the phenomena studied; that data 

analysis and interpretation are rigorous; and that the explanation or theory constructed 

concerns the matters addressed in the research questions.132

 

 

I addressed validity in this research by making the overall research process transparent 

so it could be validated by readers.133 In this regard, I have set out the different data 

sources and methods for addressing each research question,134 and described the 

methodologies for the three studies, the methods for data generation and how these 

allowed me to obtain different types of data to illuminate the concepts pursued in the 

research questions.135 I have also provided an account of the criteria used for selecting 

cases to study, described the procedures for analysis and interpretation of data,136

 

 and 

checked my explanation, step-by-step, to ensure it was soundly constructed and 

grounded in the data. 

Reliability is concerned with the accuracy of the research methods and techniques and 

how reliably they produce data.137 In quantitative research this is achieved through 

standardisation of data collection instruments and methods, and cross checking of data. 

Qualitative researchers are sceptical of the value of such standardisation and it is not an 

essential feature of this type of research, particularly since replication is difficult as data 

are generated within a specific context.138

                                                 
131  Flick U, n 1, p 371; Mason J, n 5, p 24; Silverman D, n 30, p 232. 

 Rather, accepted strategies in qualitative 

research emphasise a systematic approach and consistency in data generation, data 

organisation, development of categories and coding of data, interpretation and 

132  Mason J, n 5, pp 89-90, 147-150; Silverman D, n 30, p 222. 
133  Flick U, n 1, p 375. 
134  See section 2.2.1. 
135  See sections 2.2.2 to 2.5. 
136  See section 2.6. 
137  Mason J, n 5, pp 24-25. 
138  Mason J, n 5, p 25; Morse J and Richards L, n 3, p 168.  
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construction of explanation and theory, in order to produce a trustworthy outcome.139 

Reliable research is conducted thoroughly, carefully, honestly and with accuracy.140

 

  

I implemented these strategies in this research through a thorough and consistent 

approach to data generation using semi-structured interview schedules and attention to 

the quality of data records. This included audio taping, verbatim transcribing and 

checking of interview transcripts, standardised methods for writing notes of 

observations, and systematic data organisation and secure storage. In data analysis I 

thoroughly examined records, carefully defined and applied categories in coding, and 

used consistent processes for interrogating the data. The research design also drew on 

different data sources and applied different methods to corroborate or challenge each 

other, enabling substantiation of data derived from different sources and methods.141

 

  

Generalisability is the extent to which it is possible to make a wider claim on the basis 

of the research and analysis.142 In quantitative research this involves empirical 

generalisation from a sample to a wider population. The approach in qualitative research 

is theoretical generalisation made on the basis of a match to the underlying theory,143 

the goal being to offer explanations that have wider theoretical resonance, outside of the 

specific contexts of the research.144

 

   

In this research, the logic for theoretical generalisation was to claim wider resonance 

based on similarities of the research cases and settings to other cases and settings. For 

example, the detailed, holistic analysis of plant designer-manufacturers responses to 

OHS in two states enabled me to explain how and why firms responded to OHS in 

particular ways, with the possibility of widening the resonance of the explanation to 

other firms, in other settings.145

                                                 
139  Flick U, n 1, pp 369-371; Richards L, n 6, pp 99, 141; Silverman D, n 30, pp 222, 225, 229-231. 

 A second logic for theoretical generalisation was the 

rigour of the analysis. The diversity of the sample of plant designer-manufacturers and 

140  Mason J, n 5, p 146. 
141  See sections 2.2.3, 2.4.1, 2.5.1 and 2.6. 
142  Mason J, n 5, p 24. 
143  Flick U, n 1, pp 391-393; Silverman D, n 30, pp 248-254. 
144  Mason J, n 5, p 153; Miles M and Huberman A M, n 3, p 29. 
145  Mason J, n 5, p 154. 
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differences in their responses to OHS supported my development and testing of theory 

with wider resonance, through the comparative method and analysis of deviant cases.146

 

   

In summary, the design and conduct of this research promoted validity, reliability and 

generalisability, through a series of strategies. The mix of data generation methods and 

sources was matched to the research questions. Data generation, analysis, interpretation 

and theory construction were conducted through rigorous, systematic and consistent 

procedures, and the detailed analysis of particular settings and across cases enabled 

theoretical generalisation outside the specific contexts of the research. 

 
2.8 Conclusion 

In this chapter I have explained the qualitative design and methodology used to 

investigate how plant designer-manufacturers addressed OHS and the factors shaping 

their responses. I have described the three interlinked studies conducted to explore this 

central research question and the four sub-questions which were concerned with: how 

OHS regulators sought to influence responses to OHS in the design and manufacture of 

workplace plant; how plant designer-manufacturers addressed OHS; how plant 

designer-manufacturers responded to OHS regulation, including Australian OHS law, 

and inspection and enforcement by OHS regulators; and why plant designer-

manufacturers responded to OHS in the ways that they did.  

 

In the following chapters of this thesis, I present the findings of the three studies. In the 

next chapter, I begin to examine the role of OHS legal obligations relating to plant 

design and manufacture, reviewing and analysing these legal obligations, and presenting 

empirical findings about plant designer-manufacturers’ awareness of their obligations.   

                                                 
146  See section 2.6. See also Mason J, n 5, p 154; Silverman D, n 30, pp 248-254. 
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CHAPTER 3 

OHS Legal Obligations in Plant Design and Manufacture  
 
3.1 Introduction 

Plant designer-manufacturers1 faced a series of OHS legal obligations2 relating to their 

role in design and manufacture. In this chapter I review and analyse the most important3 

of these obligations as they applied at the time4 of data generation5 for this research. I 

also present empirical findings about awareness of OHS legal obligations among key 

individuals6

 

 in plant designer-manufacturer firms. The chapter is therefore relevant to 

the research questions concerning how OHS regulators sought to influence responses to 

OHS in the design and manufacture of workplace plant, and how plant designer-

manufacturers responded to OHS regulation. 

The first source of OHS legal obligations considered in this chapter is the common law. 

I examine the potential for plant designers and manufacturers to be involved in civil 

                                                 
1  In this thesis, I use the term plant designer-manufacturers to refer to firms involved in both the design 

and manufacture of workplace plant. See also chapter 2, section 2.5.2. Note that I refer to designers 
and manufacturers separately when discussing these parties as duty holders under OHS law.   

2  I use the term OHS legal obligations to refer collectively to obligations under Australian OHS law, the 
European regulatory regime for machinery safety, and obligations under the common law relating to 
civil actions for negligence or breach of statutory duty. For discussion of each of these components of 
the OHS legal obligations see sections 3.2, 3.3 and 3.4.  

3  See chapter 2, section 2.3 for an explanation of the scope of the legal review and analysis, and my 
rationale for including particular aspects of the common law and statute law, and for not including 
those that were not central to the OHS legal obligations of Australian plant designer-manufacturers.   

4  As discussed in Chapter 2, section 2.3, I conducted interviews with plant designer-manufacturers for 
this research between 2001 and 2003. As I was interested in designer-manufacturers’ responses to 
their OHS legal obligations, I reviewed and analysed the obligations in force at the time of data 
generation. Some of the Australian OHS statutes, regulations and approved codes of practice in force 
at the time of data generation have been amended or remade subsequently, as has the European 
regulatory regime for machinery safety. The changes have generally been minor but I canvass any 
more significant changes in this chapter, and in chapter 4 I indicate key changes relating to 
enforcement. In addition, in chapter 9, section 9.8.1, I examine proposals for uniform OHS law in 
Australia as the latest development in the obligations of plant designers and manufacturers.   

5  In this thesis, I use the term data generation (rather than data collection) as qualitative researchers 
recognise that researchers are not neutral collectors of information but play a part in the making or 
generation of data. See Mason J, Qualitative Researching, Sage Publications, London, 1996, p 36; 
Richards L, Handling Qualitative Data. A Practical Guide, Sage Publications, London, 2005, p 37. 

6  These individuals were key decision makers in their firms and were nominated, by their firms, to 
participate in this research on the basis of their knowledge and experience of how OHS was addressed 
in the firms for which they worked. See also chapter 2, section 2.5.4. 
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actions for the tort of negligence and, in at least some Australian jurisdictions, for 

breach of statutory duty.7

 

  

The second source of OHS legal obligations is Australian OHS law.8 Although this 

body of law is the principal source for the obligations of plant designers and 

manufacturers, my examination of Australian OHS law logically follows discussion of 

the common law because the statutory general duties of plant designers and 

manufacturers were built on legal principles established under the common law.9 The 

Australian OHS law that I examined was constitutive10 in the sense that it attempted to 

constitute arrangements for self-regulation by duty holders so that they would act 

responsibly and comply with their obligations as an ongoing state of affairs. I present a 

comparative analysis of plant designers’ and manufacturers’ obligations in the OHS 

statutes, and relevant provisions in the plant regulations and/or approved codes of 

practice, in ten jurisdictions.11

 

  

In addition to analysing the substance of plant designers’ and manufacturers’ 

obligations in Australian OHS law, I also examine the clarity of the law with reference 

                                                 
7  Davies M and Malkin I, Torts, 4th ed, LexisNexis Butterworths, Sydney, 2003, chs 1-6, 14; Luntz H 

and Hambly D, Torts. Cases and Commentary, 5th ed, LexisNexis Butterworths, Sydney, 2002, chs 2-
5, 10. Note that there are later editions of these texts but I was interested in designer-manufacturers’ 
responses to the law, and it was important to consider the common law and relevant case law up to the 
time of data generation for this research.   

8  In this thesis I use the term Australian OHS law to refer to collectively to the OHS statutes, and the 
regulations and approved codes of practice made under these OHS statutes. 

9  Robens (Lord), Safety and Health at Work, Report of the Committee 1970-1972, HMSO, London, 
1972, p 42. See also B Creighton and P Rozen, Occupational Health and Safety in Victoria, The 
Federation Press, 1997, p 68. 

10  For discussions of the constitutive nature of OHS law in the United Kingdom and Australia 
respectively see Hutter B, Regulation and Risk. Occupational Health and Safety on the Railways, 
Oxford University Press, Oxford, 2001, pp 5, 15-16, 77; Johnstone R and Jones N, ‘Constitutive 
regulation of the firm: OHS, dismissal, discrimination and sexual harassment’ in Arup C et al (eds), 
Labour Law and Labour Market Regulation: Essays on the Construction, Constitution and Regulation 
of Labour Markets and Workplace Relationships, The Federation Press, Sydney, 2006, 483-502. Note 
that Australian OHS law continues to be constitutive. As my focus in this chapter is on Australian 
OHS law in force at the time of data generation for this research, I use the past tense in referring to the 
law at the time. Although the wording of particular duties or provisions has changed in detail in some 
OHS Acts or regulations enacted or amended since data generation for this research, Australian OHS 
law continues to be constitutive in character. 

11  The ten jurisdictions were the six states, two territories, the Commonwealth jurisdiction for general 
OHS law and the Commonwealth jurisdiction for the maritime industry. For discussion of Australia’s 
federal system for OHS regulation see Johnstone R, Occupational Health and Safety Law and Policy. 
Text and Materials, 2nd ed, Lawbook Co, Sydney, 2004, pp 87-90. 
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to elements of the precision of legal rules identified by Diver,12 and properties of legal 

standards proposed by Baldwin13 and by Black.14 These regulatory scholars suggest that 

for clarity legal standards should be transparent, using words that are well defined and 

readily understood within the regulated community,15 and accessible in that their 

application to concrete situations can be determined without excessive difficulty.16 A 

precise style of drafting is also important to avoid vagueness which tends to be 

associated with the use of evaluative or generic terms.17

 

 Issues of regulatory clarity are 

important to facilitate interpretation and application of the law by duty holders. 

The third source of OHS legal obligations considered in this chapter is the European 

regulatory regime for machinery safety based on the Machinery Directive.18 I include 

this regulatory regime because it applied to Australian firms exporting plant to Europe, 

because the regime was influential in other international markets, and because this 

regime provided an alternative model for the regulation of plant safety.19

 

 In this chapter, 

I present a comparative analysis of the key similarities and differences between the 

European regulatory regime and the relevant provisions of Australian OHS law.  

There are three strands to my argument in this chapter. First, I argue that Australian 

OHS law was complex and lacking in clarity, and not well designed to facilitate its 

interpretation and application by duty holders, and to positively influence their 

responses to OHS. I demonstrate that there were considerable differences in both the 

                                                 
12  Diver presents an economic perspective on the precision of legal rules. See Diver C, ‘The optimal 

precision of administrative rules’ (1983) 65(1) Yale Law Journal 65-109. 
13  Baldwin provides a socio-legal perspective on the properties of legal standards. See Baldwin R, Rules 

and Government, Oxford University Press, Oxford, 1995, pp 7-11. 
14  Like Baldwin, Black also discusses properties of legal standards from a socio-legal perspective. See 

Black J, Rules and Regulations, Clarendon Press, Oxford, 1997, pp 22-23. 
15  Black J, n 14, p 23; Diver C, n 12, p 67. 
16  Diver C, n 12, p 67. See also Black J, n 14, p 23.  
17  Baldwin R, n 13, pp 9, 11; Black J, n 14, p 22. 
18  European Commission, ‘Council directive 98/37/EC of 22 June 1998 on the approximation of laws of 

the member states relating to machinery’ (1998) Official Journal L 207, 23/07/1998, 1-46. Note that 
this Machinery Directive was revised and reissued in 2006 for application in 2009. The 1998 version 
was current at the time of data generation for this research. 

19  For further explanation of the inclusion of the European regulatory regime in this thesis, and its 
influence in markets outside Europe see chapter 2, section 2.3. 
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substance and legal force of provisions in the different OHS instruments,20

 

 within and 

between jurisdictions. I also show that some terminology and expression in Australian 

OHS law was imprecise, vague or lacking in transparency. Australian OHS law was 

therefore poorly equipped to fulfil the aim of constituting arrangements for ongoing 

self-regulation and compliance by plant designers and manufacturers.   

The second strand of my argument in this chapter is that the constitutive, self-regulatory 

approach of Australian OHS law embodied ten core elements for plant design and 

manufacture. By distilling the central legal principles in Australian OHS law, I 

developed an original conceptualisation of plant designers’ and manufacturers’ 

obligations as comprising ten core elements, in order to provide a simplified 

representation of this otherwise complex body of law. Some of these core elements 

reflected the common law obligations of plant designers and manufacturers, and most 

were also represented in the European regulatory regime for machinery safety. 

   

The third strand of my argument in this chapter is underpinned by empirical findings 

about awareness of OHS legal obligations among key individuals in the firms in this 

research. I argue that awareness of Australian OHS law and the other OHS legal 

obligations was generally low because engaging directly with the law, or other 

authoritative sources of information about the law, was not part of the practice of plant 

design and manufacture. Undoubtedly, the complexity and lack of clarity in Australian 

OHS law would have posed significant challenges for anyone who attempted to read the 

relevant provisions, but the low awareness of OHS legal obligations was attributable to 

failure to engage with OHS legal obligations, rather than to legal or linguistic features 

of Australian OHS law or other OHS legal obligations. 

 

The chapter is structured as follows. I begin by explaining the duties under the common 

law and the potential for civil actions.21

                                                 
20  I use the term OHS instruments to refer collectively to the OHS statutes, regulations and approved 

codes of practice. 

 I then review and analyse the duties and 

provisions in the Australian OHS statutes, plant regulations and generic plant codes of 

practice, illustrating the complexity and lack of clarity in this body of law, and 

21  See section 3.2. 
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identifying the core elements of plant designers’ and manufacturers’ obligations.22 I 

discuss the European regulatory regime for machinery safety, comparing it with the 

Australian approach.23 I then present empirical findings relating to awareness of OHS 

legal obligations.24 In the chapter conclusion, I outline how I apply the core elements as 

a conceptual framework in this thesis. I also highlight the national OHS policy 

commitment to achieve uniform Australian OHS law by the end of 2011, and 

foreshadow that the generally low awareness of the OHS legal obligations in plant 

designer-manufacturer firms will not be resolved by changes to the design and content 

of the law alone.25

 

 

3.2 The Common Law and Plant Design and Manufacture 

Persons who sustain injury or damage relating to plant might pursue two types of civil 

action against firms or individuals responsible for the design and/or manufacture of that 

plant.26

 

 These are civil actions for the torts of negligence and for breach of statutory 

duty. To minimise the possibility of successful actions under the common law, plant 

designers and manufacturers would be prudent to take preventive action to reduce the 

risk of harm or damage arising from unsafe design or manufacture of their plant.   

Since Donoghue v Stevenson27 in 1932, the case generally regarded as the foundation of 

the modern law of negligence,28

                                                 
22  See section 3.3. 

 it has been well recognised that manufacturers owe a 

duty of care to consumers of their products. This duty of care was gradually refined and 

extended through subsequent cases in two ways which are relevant to this research. It 

23  See section 3.4. 
24  Here I am concerned with awareness of Australian OHS law, the European regulatory regime for 

machinery safety and the common law. See section 3.5. 
25  See section 3.6. 
26  There was also the possibility of another type of civil action, a claim for damages for an alleged 

breach of contract, for example by a customer against a manufacturer. I have not included a discussion 
of the common law relating to breach of contract in this thesis as I was concerned with the influence 
of the law on plant designer-manufacturers’ responses to OHS. I found no evidence that these firms 
were aware of or influenced by the potential for or actual claims for damages for an alleged breach of 
contract and for this reason, and for reasons of space, I have not examined the common law relating to 
breach of contract here. See also chapter 2, section 2.3 for an explanation for including negligence and 
breach of statutory duty actions in this thesis but not including other types of actions.  

27  Donoghue v Stevenson [1932] AC 562 (HL). 
28  Luntz H and Hambly D, n 7, p 134. 
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was established that the duty also applied to designers, and that the duty was owed not 

only to consumers but also to persons who use or share in the use of products.29

 

  

An example of a negligence action involving a designer-manufacturer of workplace 

plant is the case of Kato Works.30 The plaintiff, a crane operator, was seriously injured 

when hit by the boom of a crane which was capable of uncontrolled extension. The 

court accepted that Kato Works, as the crane’s designer and manufacturer, should have 

foreseen the risk of uncontrolled extension and made it safe by fitting a simple and low 

cost motion limiting device.31

 

 Thus, the possibility of civil action for the tort of 

negligence continues today and it is well established that plant designers and 

manufacturers owe a duty to persons who use or share in the use of their plant. If 

successful, a plaintiff who has sustained injury or damage could be awarded lump sum 

monetary compensation for economic and non-economic loss. 

To be successful in a negligence action, the plaintiff has two issues to prove. The 

plaintiff must prove that the defendant’s acts or omissions breached the standard of care 

required to discharge the duty of care. The plaintiff must also prove that the breach 

caused the injury or damage in the sense that, on the balance of probabilities, the 

defendant’s acts or omissions materially contributed to the harm suffered by the 

plaintiff, and the injury or damage was a reasonably foreseeable consequence of the 

defendant’s negligence. That is, it was not too remote a consequence.32

 

 

Proving that the duty was breached requires the court to determine, on an objective 

basis, whether the risk was one that the defendant should have considered taking 

                                                 
29  For discussion of negligence case law see Brooks A, Occupational Health and Safety Law in 

Australia, 4th ed, CCH Australia, Sydney, 1993, pp 221-229; Davies M and Malkin I, n 7, chs 2-6; 
Luntz H and Hambly D, n 7, chs 2-5. See also Johnstone R, n 8, pp 604-605. 

30  Kato Works Co Ltd v Benz & Ors (unreported, Supreme Court of Western Australia, The Full Court, 
Malcolm CJ, Pidgeon and White JJ, WASCA 165, FUL 116 of 1998, 8 September 1999). For a recent 
case see Ross v Profile Packaging Pty Ltd & Anor (unreported, District Court of Western Australia in 
Civil, Schoombee DCJ, WADC 8, 24 January 2008). In this case the injured worker sought damages 
against his employer and the machinery manufacturer. The court ordered the manufacturer to bear 
60% of the costs of damages awarded to the worker. 

31  WASCA 165, n 34, [2]. 
32  For discussion of the relevant principles see Davies M and Malkin I, n 7, pp 22-116; Luntz H and 

Hambly D, n 7, pp 129-354. 
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measures to guard against. The court must also consider the measures that a reasonable 

person in the position of the defendant would have taken to control such a risk.33

 

 

In relation to whether the risk was significant enough for the defendant to consider 

taking precautions against it, the test the courts have laid down is whether a reasonable 

person in the defendant's position would have foreseen, in all the circumstances of the 

case, that his/her conduct involved a risk of injury to the plaintiff.34 That is, the plaintiff 

must prove that the risk was reasonably foreseeable, and was not far-fetched or 

fanciful.35 Negligence or inadvertence on the part of others, including workers, is 

generally considered to be reasonably foreseeable,36 and it is sufficient for the plaintiff 

to prove that it was reasonably foreseeable that the kind of carelessness charged against 

the defendant might cause injury or damage of some kind to the plaintiff.37

 

 

In relation to determining the precautions that a reasonable person in the position of the 

defendant would have taken to control the reasonably foreseeable risk, the calculus of 

negligence comes into play.38 This requires consideration of what a reasonable person 

would have known and done in response to the risk. The probability of the risk (the 

adverse occurrence) and the severity of the consequences if the risk eventuates are 

weighed against the burden39

 

 of implementing precautionary measures to alleviate the 

risk. The case law indicates that precautionary measures should be taken unless the 

burden of taking them would be grossly disproportionate to the risk.  

                                                 
33  Davies M and Malkin I, n 7, pp 42-55. 
34   The plaintiff or a class of persons including the plaintiff. 
35  Wyong Shire Council v Shirt (1980) 146 CLR 40, 47-48; (1980) 29 ALR 217. See also Davies M and 

Malkin I, n 7, pp 42-47. Note that statutory reform of the law of negligence in Australia in recent 
years has narrowed the standard of care, establishing that the risk must be both foreseeable and not 
insignificant, a higher threshold than the far-fetched and fanciful test. See for example Law Reform 
(Ipp Recommendations) Act 2004 (SA) but note that the reforms of the law of negligence were not in 
place at the time of data generation for this research. 

36  McLean v Tedman (1984) 155 CLR 306. See also Davies M and Malkin I, n 7, pp 43-44. 
37  Minister Administering the Environmental Planning and Assessment Act 1979 v San Sebastian Pty Ltd 

[1983] 2 NSWLR 268, 296. See also Luntz H and Hambly D, n 7, pp 164-166. 
38  A key case is Wyong Shire Council v Shirt, n 39, 47-48. For discussion of case law relating to the 

calculus of negligence see Davies M and Malkin I, n 7, pp 47-54; Luntz H and Hambly D, n 7, pp 
210-211. See also Bluff E and Johnstone R, ‘The relationship between ‘reasonably practicable’ and 
risk management regulation’ (2005) 18 Australian Journal of Labour Law 197-239, pp 201-203. 

39  The burden has variously been expressed as including cost, time, trouble, difficulty or inconvenience. 
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The law of negligence points to the need for plant designers and manufacturers to 

minimise the possibility of a negligence action by informing themselves of reasonably 

foreseeable risks of harm arising from the design or construction of their plant, and by 

determining the probability and seriousness of harm that may arise. They should also 

implement measures to alleviate the harm, proportionate to the risk. This approach 

embodies the same principles as contemporary conceptions of risk management.40

 

 

In addition to civil actions for the tort of negligence, there was also the possibility of 

civil actions for the tort of breach of statutory duty in some jurisdictions.41 For a 

plaintiff to be able to pursue such an action it must be permitted, or at least not 

explicitly negated, by the relevant statute or regulations. Civil actions were possible for 

breaches of both the OHS statutes and OHS regulations in South Australia, Queensland, 

Tasmania and Western Australia, and for breaches of the OHS regulations in New 

South Wales, Victoria and the Northern Territory.42

 

  

An example of a breach of statutory duty action is the case of Slivak v Lurgi (Australia) 

Pty Ltd43

                                                 
40  See for example Bluff E and Johnstone R, n 38; Cross J et al, ‘Identifying, monitoring and assessing 

occupational hazards’ in Bohle P and Quinlan M (eds), Managing Occupational Health and Safety. A 
Multidisciplinary Approach, 2nd ed, MacMillan Publishers Australia, Melbourne, 2000, 364-427, p 
366; Standards Australia and Standards New Zealand, Risk Management, AS/NZS 4360, Standards 
Australia, Sydney, Standards New Zealand, Wellington, 2004, p 13. 

 in which a worker sued the designer of a structure who was alleged to have 

41  Brooks A, n 29, pp 164-173, 187, 194-199, 212-213; Davies M and Malkin I, n 7, pp 260-276; Foster 
N, ‘Breach of statutory duty and risk management in occupational health and safety law: new wine in 
old wine skins’ (2006) 14 Tort Law Review 79-104; Johnstone R, n 11, pp 302-303; Luntz H and 
Hambly D, n 7, pp 621-656. 

42  Civil actions for breaches of the OHS Act were permitted by section 6(2)(a) of the South Australian 
Occupational Health, Safety and Welfare Act 1986; and such actions were not negated by the 
Queensland Workplace Health and Safety Act 1995, the Tasmanian Workplace Health and Safety Act 
1995 and the Western Australian Occupational Safety and Health Act 1984. Civil actions for breach 
of statutory duty in relation to duties under the head legislation were negated by the Victorian 
Occupational Health and Safety Act 1985 s 28(a), the New South Wales Occupational Health and 
Safety Act 2000 s 32(1), the Northern Territory Work Health Act 1986 s 34(a), the Australian Capital 
Territory Occupational Health and Safety Act 1989 s 95(a), the Occupational Health and Safety 
(Commonwealth Employment) Act 1991 s 79(a) and the Occupational Health and Safety (Maritime 
Industry) Act 1993 s 118. The Commonwealth and maritime industry Acts also prevented civil actions 
for breaches of regulations made under those Acts. The other OHS Acts and the regulations made 
under those Acts did not preclude civil actions for breaches of the OHS regulations. Such actions 
were, in principle, possible in those jurisdictions. Note that OHSA 2000 (NSW) s 32(2) leaves open 
the question of civil action under Occupational Health and Safety Regulation 2001 (NSW) and there 
are now a number of NSW cases that assume or confirm that civil actions are available. See for 
example the analysis by Hungerford DCJ in Irwin v Salvation Army (NSW) Property Trust [2007] 
NSWDC 266, [104]-[108]. See also Estate of the Late M T Mutton by its Executors & R W Mutton 
trading as Mutton Bros v Howard Haulage Pty Ltd [2007] NSWCA 340. 

43 Slivak v Lurgi (Australia) Pty Ltd (2001) 205 CLR 304. 
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breached the general duty under the South Australian OHS statute.44 In this case, 

Gaudron J confirmed that legislation that imposes duties with respect to the safety of 

others is construed as conferring a right of civil action unless a contrary intention 

appears.45 However, in a comprehensive review of breach of statutory duty cases in the 

UK and Australia, Foster46 demonstrates that this formerly assured right might not 

always be available. He shows that even where civil action is not precluded by statute or 

regulations, in some recent Australian cases the courts have suggested that civil action 

is not automatically assured, especially in the context of the shift in OHS law from 

prescriptive requirements to general duties and risk management provisions.47

 

  

If a civil action for breach of statutory duty is deemed available in a particular case, the 

plaintiff would also have to prove various other matters in order to be successful in such 

an action.48

 

 The plaintiff would need to prove that the person against whom the action 

was taken was a person on whom the statutory obligation was placed, and that the 

plaintiff was a member of the class of people that the statutory obligation aimed to 

protect. The plaintiff would also need to prove that the statutory obligation was aimed at 

preventing the kind of harm sustained, that on the balance of probabilities, the statutory 

obligation was breached, and that the plaintiff was injured as a result of the breach. 

To minimise the potential for legal action for breach of statutory duty, plant designers 

and manufacturers would be prudent to ensure they were familiar with their obligations 

under the relevant OHS statutes and regulations, and that they took steps to comply with 

them. As I discuss below,49

                                                 
44  OHSWA 1986 (SA) s 24(2a)(a). 

 the general duties in the OHS statutes, qualified by the 

expression reasonably practicable, closely resembled the common law duty of care, and 

the risk management process was central to the OHS regulations. To reduce the 

possibility of both a successful breach of statutory duty action, and a successful 

negligence action, those involved in plant design and manufacture would need to be 

45  205 CLR 302, [49]. 
46  Foster N, n 41. 
47  Foster N, n 41, pp 87, 99, 102. 
48  Brooks A, n 29, pp 172-199; Davies M and Malkin I, n 7, pp 260-276; Luntz H and Hambly D, n 7, 

pp 621-656. 
49  See sections 3.3.2 and 3.3.3. 
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well informed about risks relating to their plant and effective precautions to alleviate 

them, and capable of determining precautions proportionate to risks. 

 

I now turn to the principal preventive OHS law applicable to plant designers and 

manufacturers. This criminal OHS law is comprised of the Australian OHS statutes, 

regulations and approved codes of practice.   

 
3.3 Australian OHS Law 

3.3.1 Overview of Australian OHS law 

Prior to the 1980s in Australia, statutory obligations relating to plant design or 

manufacture applied only to specific types of plant such as boilers and pressure vessels, 

lifts and cranes, and scaffolding, or to machinery supplied to particular industries.50 

From the 1980s, the new style OHS statutes incorporated duties for plant designers 

and/or manufacturers with regard to a wide range of workplace plant.51 These new style 

OHS statutes drew extensively on the British Robens report52 of 1972 which recognised 

that plant, machinery, equipment and materials must, so far as practicable, be designed 

and constructed so as to be intrinsically safe in use.53

 

 

The first of the Australian statutes to extend a duty of care to plant designers and 

manufacturers was the Victorian Industrial Safety, Health and Welfare Act 1981.54 By 

the early 1990s, duties of plant designers and/or manufacturers were included in all of 

the general OHS statutes,55

                                                 
50  For example, the Victorian Lifts and Cranes Act 1967, Boilers and Pressure Vessels Act 1970 and 

Scaffolding Act 1971 prescribed minimum standards for the design and construction of these items of 
plant, and the Labour and Industry Act 1958 (Vic) required that machinery must be guarded before 
sale. For further summaries of plant design and/or manufacture-related requirements in earlier OHS 
and plant-specific legislation see Gunningham N, Safeguarding the Worker. Job Hazards and the Role 
of the Law, The Law Book Company, Sydney, 1984, pp 195-197, 375-391; Worksafe Australia, 
Economic Impact Analysis on the National Standard for Plant, Canberra, AGPS, 1996, pp 24-36. See 
also Brooks A, pp 630-634, 687 and 736. 

 and these duties remain a feature of the current OHS 

51  The new style OHS statutes in South Australia and Tasmania in the 1970s did not include these duties. 
52  Robens (Lord), n 9; Creighton B and Rozen P, n 9, pp 3-12; Johnstone R, n 11, pp 63-74.  
53  Robens (Lord), n 9, pp 111-114.  
54  Industrial Safety, Health and Welfare Act 1981 (Vic) s 13(1). 
55  These were the OHS statutes in the six states, two territories and the Commonwealth. I have also 

included the Commonwealth OHS statute applying to the maritime industry in my analysis as this 
statute also included specific duties for designers and manufacturers. 
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statutes. The OHS statutes in force at the time of data generation for this research are 

listed in Table 3.1 below. 

 

Table 3.1: Australian OHS Statutes (in force between 2001 and 2003)56

Jurisdiction 

 
OHS Statutes Abbreviation 

Australian Capital 
Territory 

Occupational Health and Safety Act 1989   OHSA 1989 (ACT)  

Commonwealth Occupational Health and Safety (Commonwealth 
Employment) Act 1991 

OHSA (CE) 1991 
(Cth) 

Maritime industry Occupational Health and Safety (Maritime Industry) Act 
1993  

OHS(MI)A 1993 
(Cth) 

New South Wales Occupational Health and Safety Act 2000 
  

OHSA 2000 (NSW) 
  

Northern Territory Work Health Act 1986  WHA 1986 (NT)  
Queensland Workplace Health and Safety Act 1995 WHSA 1995 (Qld)  
South Australia Occupational Health, Safety and Welfare Act 1986  OHSWA 1986 (SA)  
Tasmania Workplace Health and Safety Act 1995  WHSA 1995 (Tas)  
Victoria Occupational Health and Safety Act 1985  OHSA 1985 (Vic)  
Western Australia Occupational Safety and Health Act 1984  OSHA 1984 (WA)  

 

From the mid-1990s, the statutory general duties were reinforced by regulations and/or 

approved codes of practice for plant. These regulations and codes replaced the former 

plant specific legislation57 and were based on a National Standard for Plant declared by 

the National Occupational Health and Safety Commission.58 The impetus for the 

national standard was the political commitment in 1991 by the heads of all 

Commonwealth, state and territory governments to achieve uniform OHS standards, 

because of a concern that different jurisdictional requirements produced an inefficient 

business environment.59 The National Standard for Plant was to be adopted in all 

jurisdictions, thereby providing a nationally consistent regulatory regime.60 It was 

expected that plant originating in one jurisdiction61

                                                 
56  Note that there are new or amended versions of the OHS statutes in some jurisdictions but those listed 

were the ones in force at the time of data generation. 

 would meet the same requirements 

57  For boilers and pressure vessels, cranes and so on. See n 54. 
58 National Occupational Health and Safety Commission, National Standard for Plant, NOHSC: 1010 

(1994), Canberra, AGPS, 1994. 
59  Emmett E, ‘Occupational health and safety in national development - the case of Australia’ (1997) 23 

Scandinavian Journal of Work, Environment and Health 325-33, p 328; WorkSafe Australia, n 54, p 
1. For an account of efforts to achieve national uniformity see also Johnstone R, n 11, pp 336-337; 
Johnstone R, ‘Harmonising occupational health and safety regulation in Australia: the first report of 
the National OHS Review’ (2008) Journal of Applied Law and Policy, paper no. 3. 

60  Worksafe Australia, n 54, pp 36-37. 
61  By manufacture in or import into that jurisdiction. 
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as plant originating in any other. In the event, the variable adoption of the national 

standard resulted in many differences in the jurisdictions’ regulations and codes.62 

These differences were overlaid upon existing differences in the statutory duties of 

plant designers and manufacturers.63

 

 

In principle, duty holders should only have needed to comply with OHS law in the 

jurisdiction in which they produced their plant. Mutual recognition legislation64 

permitted firms to supply their plant between jurisdictions if it complied with 

requirements applying in the jurisdiction in which it was produced (or imported into). In 

practice firms supplying plant into other jurisdictions might encounter difficulties if 

there were different requirements in those jurisdictions.65

 

  

For example, the South Australian OHS regulator would not allow the supply of boilers, 

pressure vessels, lifts or cranes if they did not comply in any respect with Australian 

Standards relating to the design of those types of plant which were mandatory in South 

Australia.66 The same types of plant could be designed, manufactured and supplied in 

Victoria without complying with those Australian Standards.67 Alternatively customers 

might impose restrictions. For example, a customer in Victoria might refuse to purchase 

plant from a South Australian manufacturer if the manufacturer’s plant safety 

information did not include information about the hazards and risks associated with the 

use of the plant. Such information was required in plant safety information in Victoria 

but not in South Australia.68

                                                 
62  Discussed in section 3.3.3. 

 Plant might be legally supplied in one jurisdiction but not 

63  Discussed in section 3.3.2. 
64  See Mutual Recognition Act 1992 (Cth) s 9 and complementary mutual recognition legislation enacted 

in each jurisdiction, for example, Mutual Recognition Act 1992 (NSW); Mutual Recognition Act 1992 
(Qld); Mutual Recognition Act 1993 (SA); Mutual Recognition Act 1998 (Vic); Mutual Recognition 
Act 2001 (WA). 

65  QEST Consulting, NOHSC Issue Papers to Contribute to the Development of the Stage 1 Report for 
the Review of the National Standard for Plant, QEST Consulting, Melbourne, 2004, pp 4, 65. See also 
Taylor A, ‘Mutual recognition legislation: end-user protection levels for occupational protective 
footwear may be less than the Australian Standard’ (1997) 13(1) Journal of Occupational Health and 
Safety – Australia and New Zealand 27-33. 

66  Schedule 3 of the Occupational, Health, Safety and Welfare Regulations 1995 (OHSWR 1995 (SA)) 
listed technical standards for the design of prescribed plant. The South Australian regulator expected 
that plant supplied in that state would comply with these standards. Source interviews with M1(SA) 
and E3(SA). 

67  Occupational Health and Safety (Plant) Regulations 1995 (OHSR (Plant) 1995 (Vic)) reg 307.  
68  See OHSR (Plant) 1995 (Vic) reg 308; OHSWR 1995 (SA) reg 3.2.3, 3.2.7.  



Chapter 3: OHS Legal Obligations in Plant Design and Manufacture 
 
 

 59 

accepted by interstate regulators, or by customers or distributors, who might insist on 

compliance with requirements in the interstate Acts or regulations. Duty holders who 

attempted to avoid problems in cross-border supply by finding out about differences in 

the various Commonwealth, state and territory OHS statutes, regulations and/or 

approved codes of practice would encounter a complex web of provisions relating to 

plant design and manufacture. 

 

In the following analysis,69

 

 I compare and contrast the relevant provisions of OHS law 

in the research states of Victoria and South Australia, and summarise similarities and 

differences in OHS law in the other jurisdictions. I demonstrate that ten core elements 

were represented in Australian OHS law relating to plant design and manufacture, but 

that there was considerable variation in the substance of provisions, as well as a lack of 

clarity in the framing of some provisions.   

3.3.2 General duties in the OHS statutes 

3.3.2.1 Elements of the general duties 

The Australian OHS statutes incorporate general duties for a range of persons, both 

individuals and corporate entities, whose actions have the potential to impact upon 

OHS.70 These duties establish continuing obligations which require organisations, and 

the individuals in them, to take ongoing action to ensure compliance.71 The courts have 

interpreted that the general duties require duty holders to take positive, proactive and 

systematic steps to discharge their continuing duties.72

 

 

The OHS statutes that I examined imposed a duty of care on persons who designed 

plant in seven jurisdictions,73 and persons who manufactured plant in all jurisdictions.74

                                                 
69  In sections 3.3.2, 3.3.3 and 3.3.4. 

 

70  See generally Johnstone R, n 11, chs 4, 5. 
71  Johnstone R, ‘Rethinking OHS enforcement’ in Bluff L et al (eds), OHS Regulation for a Changing 

World of Work, The Federation Press, Sydney, 2004, 146-178, p 147; Johnstone R and Jones N, n 10, 
p 495. 

72  Bluff E and Johnstone R, n 38, pp 212-213. See also Drake Personnel Ltd v WorkCover Authority of 
New South Wales (1999) 90 IR 432, 456; WorkCover Authority of New South Wales (Inspector 
Patton) v Fletcher Constructions Australia Ltd (2002) 123 IR 121, 149; Labour Co-operative Ltd v 
WorkCover Authority of New South Wales (Inspector Robins) (2003) 121 IR 78, 84-85.  

73  All jurisdictions except the Australian Capital Territory, and the two Commonwealth jurisdictions 
(Commonwealth employees and the maritime industry). 
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The general duties were flexible with regard to the action to be taken to comply with 

them,75 and were capable of accommodating technological change and the emergence 

of new hazards.76 The duties extended to a wide range of power driven and manually 

powered plant. For example, the Victorian and South Australian OHS statutes defined 

plant to include machinery, equipment, appliances, implements or tools, and 

components or fittings of these.77 The scope of plant was similarly all encompassing in 

the other OHS statutes.78

 

 In this regard, the OHS statutes were accessible in that it 

should not have been difficult for duty holders to determine that the general duties were 

applicable to any situation involving design and manufacture of workplace plant. 

The general duty in the Victorian OHS statute79 required persons who design or 

manufacture plant for use at a workplace to ensure, so far as practicable,80 that the 

plant was designed and constructed to be safe and without risks to health when properly 

used. Plant was not to be regarded as properly used where it was used without regard to 

available information or advice about its use. The South Australian general duty81 

required persons who design or manufacture plant to ensure, so far as reasonably 

practicable, that the plant was designed and constructed so that people who might use, 

clean or maintain the plant were safe from injury and risks to health when the plant was 

properly used and maintained, and when subjected to reasonably foreseeable forms of 

misuse. The general duties in all the other OHS statutes similarly required protection 

from risks (or hazards) to safety and health,82

                                                                                                                                               
74  OHSA 1989 (ACT) s 32; OHSA (CE) 1991 (Cth) s 18; OHSA 1993 (MI) s 15; OHSA 2000 (NSW) s 

11; WHA 1986 (NT) s 30B; WHSA 1995 (Qld) s 32; OHSWA 1986 (SA) s 24; WHSA 1995 (Tas) s 
14; OHSA 1985 (Vic) s 24; OSHA 1984 (WA) s 23. 

 although two statutes expressed this as a 

75  Bluff L and Gunningham N, ‘Principle, process, performance or what? New approaches to OHS 
standards setting’ in Bluff L et al (eds), OHS Regulation for a Changing World of Work, The 
Federation Press, Sydney, 2004, 12-42, p 20. 

76  Coglianese C et al, ‘Performance-based regulation: prospects and limitations in health, safety and 
environmental protection’ (2003) 55 Administrative Law Review 705-729, 711. 

77  OHSWA 1986 (SA) s 4(1); OHSA 1985 (Vic) s 4. 
78  OHSA 1989 (ACT) s 5(1); OHSA (CE) 1991 (Cth) s 5(1); OHS(MI)A 1993 (Cth) s 4; OHSA 2000 

(NSW) ss 4, 11(2)(c); WHA 1986 (NT) s 3(1); WHSA 1995 (Qld) sch 3; WHSA 1995 (Tas) s 3(1); 
OSHA 1984 (WA) s 3(1). 

79  OHSA 1995 (Vic) s 24(1). 
80  For the definition of practicable in the Victorian statute see OHSA 1985 (Vic) s 4. For further 

discussion of this expression see section 3.3.2.2 below. 
81  OHSWA 1986 (SA) s 24(1). 
82  OHSA 1989 (ACT) s 42(1); OHSA (CE) 1991 (Cth) s 18(1); OHS(MI)A 1993 (Cth) s 15(2); OHSA 

2000 (NSW) s 11(1)(a); WHSA 1995 (Qld) ss 32(1)-(2). 
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requirement to ensure persons using the plant were not exposed to hazards, 83 and one 

required duty holders to ensure users were not exposed to risks to health and safety.84

 

 

The general duty in the South Australian OHS statute drew attention to the need to 

address risks to people who might use, clean or maintain the plant, and the Western 

Australian OHS statute highlighted the need to address hazards for people who install, 

maintain and use plant.85 The duties in the Victorian and all the other OHS statutes 

referred more generically to the use of plant.86

 

 There was a lack of transparency in the 

term “use” and whether, or not, it was intended to encompass all stages of the life cycle 

of plant. Without explicit reference to different aspects of use, those involved in plant 

design and manufacture might overlook risks arising in routine activities such as 

installation, maintenance, cleaning, clearing blockages and repair of plant.   

The duties in the Victorian and South Australian OHS statutes also required persons 

who design or manufacture plant to carry out or arrange testing and examination.87 

Designers had a responsibility for testing and examination in three other jurisdictions,88 

and manufacturers had responsibility in six other jurisdictions.89 The purpose of testing 

and examination was variously to comply with the general duty,90 or to discover, 

eliminate or minimise risks.91

 

  

There were further requirements relating to provision of plant safety information. The 

Victorian OHS statute required persons who designed or manufactured plant to ensure 

availability, in connection with the use of the plant at the workplace, of adequate 

information about the use for which the plant was designed and tested, and about any 

                                                 
83  WHA 1986 (NT) s 30B(1)(a); OSHA 1984 (WA) s 23(1)(a). 
84  WHSA 1995 (Tas) s 14(1)(a). 
85  OHSWA 1986 (SA) s 24)1)b); OSHA 1984 (WA) s 23(1)(a). 
86  OHSA 2000 (NSW) s 11(1)(a); WHA 1986 (NT) s 30B(1)(a); WHSA 1995 (Qld) s 32(1)-(2); WHSA 

1995 (Tas) s 14(1)(a); OHSA 1985 (Vic) s 24(1)(a). 
87  OHSWA 1986 (SA) s 24(1)(c); OHSA 1985 (Vic) s 24(1)(b). 
88  WHA 1986 (NT) s 30B(1)(b); WHSA 1995 (Qld) s 32(3); OHSA 1984 (WA) s 23(1)(b). 
89  OHSA 1989 (ACT) s 32(b); OHSA (CE) 1991 (Cth) s 18(1)(b); OHS(MI)A 1993 (Cth) s 15(3); WHA 

1986 (NT) s 30B(1)(b); WHSA 1995 (Qld) s 32(3); OHSA 1984 (WA) s 23(1)(b).  
90  OHSWA 1986 (SA) s 24(1)(c); OHSA 1985 (Vic) s 24(1)(b); WHA 1986 (NT) s 30B(1)(b); WHSA 

1995 (Qld) s 32(3); OHSA 1984 (WA) s 23(1)(b). 
91  OHSA 1989 (ACT) s 32(1)(b); OHSA (CE) 1991 (Cth) s 18(1)(b). 
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conditions necessary to ensure it would be safe and without risks to health when put to 

that use.92 The South Australian OHS statute required duty holders to ensure, so far as 

reasonably practicable, that adequate information was supplied with the plant about any 

conditions necessary to ensure the safe installation, use and maintenance of the plant.93 

All the other OHS statutes required plant designers and/or manufacturers to make 

information available but, as in Victoria and South Australia, there was variation with 

regard to the information required. The only common ground was the requirement in all 

of the OHS statutes for information about conditions for safe use of the plant.94 Five of 

the OHS statutes required information about intended use or the use for which the plant 

was designed and tested.95 Three statutes required information about the dangers of the 

plant.96 Two statutes required information about proper maintenance,97 two required 

data on testing conducted,98 and two required details of the design and construction.99

 

 

The terms “reasonably practicable”, “practicable”, “properly used” and “reasonably 

foreseeable misuse”, which qualified the general duties, are evaluative and in this regard 

the duties were imprecise and vague. Such concepts are open to interpretation by duty 

holders, regulators and the judiciary, and are less easy to comply with and to enforce.100 

I discuss their interpretation below.101

 

 

3.3.2.2 Reasonably practicable, reasonable precautions and proper diligence  

The general duties in the OHS statutes were absolute duties. In South Australia and 

three other jurisdictions the duties were qualified by the expression “reasonably 

                                                 
92  OHSA 1985 (Vic) s 24(1)(c). 
93  OHSWA 1986 (SA) s 24(1)(e). 
94  OHSA 1989 (ACT) s 32(1)(c); OHSA (CE) 1991 (Cth) s 18(1)(c); OHS(MI) A 1993 (Cth) s 15(4); 

OHSA 2000 (NSW) s 11(1); WHA 1986 (NT) s 30B(1)(c); WHSA 1995 (Qld) s 32(5); OHSWA 1986 
(SA) s 24(1)(e); WHSA 1995 (Tas) s 14(1)(b); OHSA 1985 (Vic) s 24(1)(c); OSHA 1984 (WA) s 
23(1)(c). 

95  OHSA 1989 (ACT) s 32(1)(c); OHSA (CE) 1991 (Cth) s 18(1)(c); OHS(MI)A 1993 (Cth) s 15(4); 
WHSA 1995 (Qld) s 32(5); OHSA 1985 (Vic) s 24(1)(c). 

96  WHA 1986 (NT) s 30B(1)(c); WHSA 1995 (Tas) s 14(1)(b); OSHA 1984 (WA) s 23(1)(c). 
97  OHSA 1989 (ACT) s 32(1)(c); OSHA 1984 (WA) s 23(1)(c). 
98  WHA 1986 (NT) s 30B(1)(c); OSHA 1984 (WA) s 23(1)(c). 
99  OHSA (CE) 1991 (Cth) s 18(1)(c); OHS(MI)A 1993 (Cth) s 15(4). 
100  Baldwin R et al, A Reader on Regulation, Oxford University Press, Oxford, 1998, p 15. See also 

Coglianese C et al, n 76, p 714. 
101  See sections 3.3.2.2 and 3.3.2.3. 
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practicable”.102 In New South Wales the duty was not qualified but the duty holder had 

the onus of proving that it was not reasonably practicable to comply with the duty, in 

the event of proceedings for an offence against the Act.103

 

 There was a lack of clarity 

for duty holders about the meaning of reasonably practicable as the OHS statutes 

incorporating this term did not define its meaning and relied on case law interpretations 

of the expression.  

The reasonably practicable qualification is a statutory codification of the common law 

calculus of negligence, also drawing on the common law concept of reasonable 

foreseeability.104 The case law relating to reasonably practicable has been 

comprehensively reviewed elsewhere by Bluff and Johnstone,105 and Johnstone.106 

Determining what measures are reasonably practicable requires duty holders to consider 

reasonably foreseeable risks, in that it would not be reasonably practicable to take 

precautions against a risk which could not have been known to exist.107 Determining 

reasonably practicable measures also requires a similar computation to the calculus of 

negligence108 in which the magnitude of the risk is weighed against the burden (cost, 

time or trouble) of taking those measures.109

 

 Unless particular action is grossly 

disproportionate to the risk, that action will be reasonably practicable. The general duty 

is breached if there were reasonably practicable steps available to the duty holder which 

would have reduced a reasonably foreseeable risk. 

                                                 
102  OHSA 1989 (ACT) s 42(1); OHSA (CE) 1991 (Cth) s 18(1); OHSWA 1986 (SA) s 24(1)(a) and (b); 

WHSA 1995 (Tas) s 14(1).   
103  OHSA 2000 (NSW) s 28. 
104  See section 3.2. 
105  Bluff E and Johnstone R, n 38, pp 201-221.  
106  Johnstone R, n 11, pp 207-211. See also Health and Safety Executive, ‘Principles and Guidelines to 

Assist HSE in its Judgements that Duty-Holders Have Reduced Risk as Low as Reasonably 
Practicable’ accessed online at <http://www.hse.gov.uk> (6 May 2004).  

107  See for example Softwood Holdings Pty Ltd v Stevenson (unreported, Industrial Relations Court of 
South Australia, Jennings SJ, Cawthorne and Parsons JJ, no 489 of 1993, 24 November 1995), 12; 
Softwood Holdings Ltd v Stevenson (1996) 188 LSJS 482, 484; WorkCover Authority of NSW 
(Inspector Byer) v Cleary Bros (Bombo) Pty Ltd (2001) 110 IR 182, 206-207; WorkCover Authority of 
NSW (Inspector Bultitude) v Grice Constructions Pty Ltd (2002) 115 IR 59. 

108  See section 3.2. 
109  Holmes v Spence & Co Pty Ltd (1992) 5 VIR 119, 123; Fletcher Constructions Australia Ltd (2002) 

123 IR 121, 155-157. For earlier cases see Edwards v National Coal Board [1949] 1 KB 704, 712, 
[1949] 1 All ER 743; Austin Rover Ltd v Inspector of Factories [1990] 1AC 619, 625-627; [1989] 2 
All ER 1087. 

http://www.hse.gov.uk/�
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The OHS statutes in the other jurisdictions did not use the reasonably practicable 

qualification but employed related concepts. The Victorian statute used the expression 

“practicable”110 and defined this as meaning: “practicable having regard to – (a) the 

severity of the hazard or risk in question; (b) the state of knowledge about that hazard or 

risk and any ways of removing or mitigating that hazard or risk; (c) the availability and 

suitability of ways to remove or mitigate that hazard or risk; and (d) the cost of 

removing or mitigating that hazard or risk”.111 The Northern Territory OHS statute also 

qualified the general duties with the expression “practicable” and defined this in similar 

terms to the Victorian definition.112 These statutory definitions suggest the intention that 

practicable should have a similar meaning to reasonably practicable. This was 

confirmed by the Western Australian statute which stated that practicable means 

reasonably practicable having regard to the same matters incorporated in the Victorian 

definition of practicable.113

 

 The differences between reasonably practicable and 

practicable were semantic rather than substantive. 

A different approach was employed in the Queensland OHS statute, which established 

absolute obligations of plant designers and manufacturers.114 In a proceeding against a 

person for a contravention of an obligation, it was a defence for the person to prove 

either: that s/he followed a regulation or ministerial notice; or, if there was a relevant 

advisory standard or industry code of practice, that s/he followed that instrument, or 

followed another way that managed exposure to the risk and took reasonable 

precautions and exercised proper diligence. Alternatively, if there was no relevant 

regulation, ministerial notice, advisory standard or industry code, it was a defence for 

the person to prove that s/he chose an appropriate way and took reasonable precautions 

and exercised proper diligence. Also it was a defence for the person to prove that the 

commission of the offence was due to causes over which the person had no control.115

 

  

                                                 
110  OHSA 1985 (Vic) s 24(1)(a). 
111  OHSA 1985 (Vic) s 4. 
112  WHA 1986 (NT) s 28. 
113  OSHA 1984 (WA) s 3. 
114  WHSA 1995 (Qld) s 32(1) and (2). 
115 WHSA 1995 (Qld) s 37. Note also that a person might also discharge his/her obligation by following a 

regulation, ministerial notice or advisory standard or, if none of these applied, by taking reasonable 
precautions and exercising proper diligence. See WHSA 1995 (Qld) ss 26, 27. 
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The expression “reasonable precautions” in the Queensland statute is similar to the 

common law standard of care, which in turn is similar to reasonably practicable, and 

exercising proper diligence requires reasonable care.116

 

 Hence, these alternative 

expressions were simply a recasting of reasonably practicable. 

In summary, the case law suggests that compliance with the general duties required 

persons responsible for plant design and/or manufacture to take positive, proactive, and 

systematic117 steps to identify reasonably foreseeable risks, assess the magnitude of the 

risks, and determine and implement preventive measures commensurate with the 

risks.118 In essence, this required duty holders to apply OHS risk management 

principles,119 although the only OHS statute to explicitly incorporate risk management 

was the Queensland statute.120 In the other jurisdictions, OHS risk management was a 

matter for regulations or codes of practice, as discussed below.121

 

 

3.3.2.3 Proper use and reasonably foreseeable misuse 

In all jurisdictions the duties of plant designers and manufacturers extended to ensuring 

that plant was safe122 when “properly used.” The South Australian OHS statute also 

required these duty holders to ensure that plant was safe “when subjected to reasonably 

foreseeable forms of misuse”.123 The OHS statute in Victoria appeared to expect less of 

duty holders, allowing that plant was not to be regarded as properly used where it was 

used without regard to information or advice about its use.124

 

 

                                                 
116  Bluff E and Johnstone R, n 38, p 207; Johnstone R, n 11, p 210. 
117  Note that in this context, systematic steps means methodical, orderly or organised steps and does not 

imply complex OHS management systems.  
118  Bluff E and Johnstone R, n 38, pp 211-212, 217-219. 
119  For further explanations of risk management principles see Cross J et al, n 40, p 366; Standards 

Australia and Standards New Zealand, n 40, p 13. 
120  WHSA 1995 (Qld) s 22(2).  
121  See section 3.3.3.2. 
122  Or, “safe and without risks to health” or “did not expose users to hazards or risks”, as for the 

jurisdiction. 
123  OHSWA 1986 (SA) s 24(1)(a). 
124  OHSA 1985 (Vic) s 24(4).  
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As a result of differences between the statutory duties incorporating the imprecise 

expression “properly used” and varying judicial interpretations125 of these duties, there 

was a lack of certainty about whether the underlying policy objective was to ensure 

plant was inherently safe, or whether duty holders could rely on plant safety information 

to warn users to work safely with plant, in lieu of producing safe plant. I return to the 

issue of proper use and unintended use in chapter 4,126

 

 where I examine relevant case 

law and differences in judicial interpretations relating to the inherent safety of plant and 

reliance on plant safety information. 

3.3.2.4 Challenges and core elements in the design and manufacture duties 

In the preceding sections,127

 

 I have demonstrated the complexity of Australian OHS law 

which arose from differences in the substance of the general duties in the 

Commonwealth, state and territory OHS statutes. I have also shown that a lack of clarity 

in the statutory duties was engendered by the imprecise expressions “reasonably 

practicable”, “properly used” and “foreseeable misuse” which were open to different 

interpretations by duty holders, OHS regulators and the judiciary. If these expressions 

were not defined in OHS legislation and, apart from statutory definitions of 

“practicable” in some OHS statutes they were not, duty holders would need to access 

case law interpretations of the expressions, or authoritative explanations of case law, in 

order to uncover their meaning. There was also a lack of transparency in the term “use” 

and how this should be interpreted in managing risks for different aspects of use across 

the life cycle of plant. 

In the next section,128

 

 I demonstrate that additional provisions in the plant regulations 

and generic plant codes of practice exacerbated the complexity and ambiguity in the 

law. Due to this complexity and lack of clarity, Australian OHS law was poorly 

equipped to facilitate interpretation and application by designers and manufacturers, to 

positively influence their responses to OHS, and to fulfil the law’s aim of constituting 

arrangements for ongoing self-regulation and compliance by these duty holders. 

                                                 
125  See chapter 4, section 4.3.6.2.  
126  See chapter 4, section 4.3.6.2. 
127  Sections 3.3.2.1 to 3.3.2.3. 
128  See section 3.3.3. 
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At best it was possible to distil the central legal principles in Australian OHS law 

relating to plant design and manufacture, to provide a simplified representation of plant 

designers’ and manufacturers legal obligations. To this end, I developed an original 

conceptualisation of these obligations as comprising ten core elements, as presented in 

Table 3.2 below. The general duties in the OHS statutes incorporated the first eight of 

these core elements. The last two were incorporated in the plant regulations and/or 

generic plant codes of practice. 

 

Table 3.2: Core elements of Australian OHS Law 

1. Positive, proactive and systematic steps to ensure, so far as reasonably practicable, that 
plant is designed and constructed to be safe and without risks to health. 

2. Identification of reasonably foreseeable hazards. 

3. Assessment of risks. 

4. Risk control to eliminate or minimise risks, so far as reasonably practicable. 

5. Consideration of risks in different aspects of use across the life cycle of plant. 

6. Consideration of risks for intended and unintended use. 

7. Testing and examination of plant. 

8. Provision of plant safety information. 

9. Design verification and submission of information to the OHS regulator (for design 
notification or registration), for prescribed plant. 

10. Application of mandatory and evidentiary technical standards. 

 

The first core element was the overarching requirement for plant designers and 

manufacturers to take positive, proactive and systematic steps to discharge their 

continuing obligations in the general duties to ensure, so far as reasonably practicable, 

that plant is designed and constructed to be safe and without risks to health. Second was 

identification of reasonably foreseeable hazards, third was assessment of risks, and 

fourth was implementing risk control measures commensurate with the risk. These last 

three core elements reflected the implicit requirement in the general duties for OHS risk 

management, a process that was explicitly incorporated in the Queensland OHS statute 

and, as discussed below,129

                                                 
129 See section 3.3.3.2. 

 in the plant regulations and generic plant codes. The fifth 

core element was consideration of risks arising in different aspects of use across the life 

cycle of the plant, and the sixth element was consideration of intended (proper) and 

unintended use of plant. These two elements were both required for plant designers and 
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manufacturers to comply with their general duties, although the scope of both of these 

requirements differed between the OHS statutes. The seventh core element reflected in 

the general duties was testing and examination of plant, and the eighth core element 

was provision of plant safety information.  

 

In summary, the statutory general duties posed challenges for plant designers and 

manufacturers through differences in their substance and a lack of clarity in their 

drafting. They could best be made sense of at the level of broad principles which I have 

conceived as core elements. The plant regulations and/or generic plant codes made 

under these OHS statutes also incorporated these core elements but introduced further 

differences in the substance of particular provisions. They also introduced further terms 

that might be unfamiliar to, or have different meanings in, the regulated community.  

 

3.3.3 OHS Regulations and Approved Codes of Practice 

3.3.3.1 The plant regulations and codes    

In addition to the general duties in the OHS statutes, each jurisdiction (with the 

exception of the maritime industry) had implemented plant regulations and/or approved 

codes of practice (the generic plant codes) based on the National Standard for Plant.130 

The regulations established mandatory requirements and the generic plant codes131 were 

evidentiary as they could be used as evidence in a prosecution of an acceptable standard 

of care, but failure to observe a code did not in itself render a person liable to criminal 

or civil proceedings.132

 

 The relevant regulations and codes are listed in Table 3.3. 

                                                 
130  National Occupational Health and Safety Commission, n 58. 
131  Approved codes of practice were known as advisory standards or industry codes of practice in 

Queensland (at the time of data generation) and industry codes of practice in New South Wales. See 
WHSA 1995 (Qld), s 41(1); OHSA 2000 (NSW), pt 4. 

132  OHSA 1989 (ACT) ss 37(4), 38(2), 39(2), 44(2); OHSA 1991 (Cth) s 71; OHS(MI)A (Cth) s 109(8); 
OHSA 2000 (NSW) ss 28, 46; WHA 1986 (NT) s 187B; WHSA 1995 (Qld) ss 26, 27, 42; OHSWA 
1986 (SA) s 63A; WHSA 1995 (Tas) s 54; OHSA 1985 (Vic) s 55(8); OSHA 1984 (WA) s 57(8). 
Note that there were subtle differences in the precise legal effect of a breach of an approved code of 
practice between jurisdictions although the OHS statutes were consistent in at least establishing that 
approved codes of practice were evidentiary. See Johnstone R, Occupational Health and Safety Law 
and Policy. Text and Materials, 1st ed, LBC Information Services, Sydney, 1997, pp 294-296. 
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Table 3.3: Australian Regulations and Generic Codes Relating to Plant 
       (in force between 2001 and 2003)133

Jurisdiction 

 
Plant Regulations and Generic Plant Codes Abbreviation 

Australian Capital 
Territory 

Occupational Health and Safety Regulations 1989 
National Standard for Plant Approved Code of Practice 
1995  

OHSR 1989 (ACT) 
NSP ACOP 1995 
(ACT) 

Commonwealth Occupational Health and Safety (Commonwealth 
Employment)(National Standards) Regulations 1994 

OHSR (CE) (NS) 
1994 (Cth) 

Maritime industry No regulations or code for plant – 
New South Wales Occupational Health and Safety Regulation 2001 OHSR 2001 (NSW) 
Northern Territory Work Health (Occupational Health and Safety) 

Regulations 1992 
WHR (OHS) 1992 
(NT) 

Queensland Workplace Health and Safety Regulation 1997 
Plant Advisory Standard 2000 

WHSR 1995 (Qld) 
PAS 2000 (Qld) 

South Australia Occupational Health, Safety and Welfare Regulations 
1995 

OHSWR 1995 (SA) 

Tasmania Workplace Health and Safety Regulations 1998 WHSR 1998 (Tas) 
Victoria Occupational Health and Safety (Plant) Regulations 1995 

Approved Code of Practice – Plant 1995 
OHSR (Plant) 1995 
(Vic) 
ACOP-Plant 1995 
(Vic) 

Western Australia Occupational Safety and Health Regulations 1996 OSHR 1996 (WA) 

 

There were also technical standards referenced in regulations or in the generic plant 

codes. These technical standards provided more detailed specifications and procedures 

aimed at ensuring plant was fit for purpose and met minimum levels of health and 

safety.134 In South Australia there were 24 technical standards relevant to plant which 

had mandatory or evidentiary status. It was mandatory for duty holders to comply with 

prescribed technical standards135 for some specific types of plant (mandatory standards), 

and some other technical standards were listed in notes to the regulations as being 

approved codes of practice (evidentiary standards).136 In Victoria there were no 

mandatory plant-related technical standards but the generic plant code advised designers 

to have regard to technical standards relevant to the design of plant137

                                                 
133  Note: (1) there are new or amended versions of the regulations or codes in some jurisdictions but 

those listed were the ones in force at the time of data generation; (2) some jurisdictions had other 
regulations or codes made under the principal OHS statute – those listed in Table 3.3 contain the key 
provisions in relation to plant. 

 and 57 such 

134  Productivity Commission, Standard Setting and Laboratory Accreditation, Commonwealth of 
Australia, Canberra, 2006, pp 6, 14; Wettig J, ‘New developments in standardisation in the past 15 
years – product versus process related standards’ (2002) 40 Safety Science 51-56. 

135  OHSWR 1995 (SA) sch 3. 
136  OHSWR 1995 (SA), app 2. 
137  COP-Plant 1995 (Vic) cl 13.3. 



Chapter 3: OHS Legal Obligations in Plant Design and Manufacture 
 
 

 70 

standards were listed in the Victorian code. These technical standards were evidentiary 

as they were deemed to be part of this approved code of practice.138

 

  

In South Australia, the plant regulations implemented all provisions of the National 

Standard for Plant.139 In Victoria140 and the other jurisdictions, the plant regulations 

and/or generic plant codes differed in various respects from the national standard. As a 

result, while reflecting some consistent core elements, there was considerable variation 

in the substance and legal force of particular provisions, as set out in the following 

sections.141

    

 

3.3.3.2 Risk management for plant 

The plant regulations and/or generic plant codes of practice in seven jurisdictions 

explicitly incorporated the process steps of hazard identification, risk assessment and 

risk control.142 This was the risk management approach implicitly required to comply 

with the general duties qualified by the expression reasonably practicable.143 The risk 

management process was also incorporated in the Queensland OHS statute.144

 

  

The South Australian regulations required duty holders to identify all reasonably 

foreseeable hazards and included a list of the types of hazards.145 The Victorian 

regulations required duty holders to identify all hazards associated with the use of the 

plant but did not specify the types of hazards.146

                                                 
138  COP-Plant 1995 (Vic) p 2, cl 13.3.  

 The Victorian plant code included 

examples of hazards which were generally less comprehensive than those listed in the 

139  National Occupational Health and Safety Commission, n 58; OHSWR 1995 (SA) pt 3. 
140  The relevant provisions were OHSR (Plant) 1995 (Vic); ACOP-Plant 1995 (Vic). 
141  See sections 3.3.3.2, 3.3.3.3, 3.3.3.4, 3.3.3.5, 3.3.3.6. 
142  There was no equivalent process in the Northern Territory regulations which simply required 

designers (or manufacturers) to minimise risks to health and safety. See WHR 1992 (NT) regs 9(b), 
10(2). There was also no equivalent process in WHSR 1998 (Tas) which only had some risk control 
provisions for specific plant. Also there were no plant regulations for the maritime industry.  

143  And equivalent qualifications. See section 3.3.2.2. 
144  WHSA 1995 (Qld) s 22(1), 28, 29. 
145  OHSWR 1995 (SA) reg 3.3.1. 
146  OHSR (Plant) 1995 (Vic) reg 302. 
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South Australian regulations but more expansive with regard to ergonomic hazards and 

sources of human error.147

 

   

In South Australia, the regulations required consideration of hazards that might arise in 

the life cycle phases of design, manufacture, installation, commissioning and end use of 

plant.148 In Victoria, the regulations required consideration of risks arising in 

maintenance, servicing, repair, inspection and cleaning of plant, but not the earlier life 

cycle phases.149 The South Australian regulations required duty holders to consider 

risks in intended and actual use,150 similar to the requirement in the statutory duty in 

that state to consider reasonably foreseeable misuse. The Victorian plant code advised 

designers to consider human factors and the potential for human error (unintended 

use),151 thereby adopting a different approach from the Victorian general duty which 

required only that plant be safe when properly used.152

 

  

The plant regulations in South Australian and Victoria both required assessment of the 

risk associated with any hazard identified.153 The South Australian regulations and the 

Victorian plant code also suggested the use of certain methods for risk assessment. 

These were visual inspection of plant and its environment, auditing, testing, technical or 

scientific evaluation, analysis of injury and near miss data, discussions with relevant 

parties, and quantitative hazard analysis.154

 

  

In the final step in the risk management process, the South Australian regulations 

required that risks were eliminated or, if that was not reasonably practicable, minimised 

for manufacture, installation, erection, use, maintenance, adjustment, repair and 

cleaning of the plant.155

                                                 
147  COP-Plant 1995 (Vic) cll 11.1, 11.2, app 3, 4.  

 The Victorian regulations required that risks were eliminated 

or, if that was not practicable, reduced so far as practicable for a smaller set of 

148  OHSWR 1995 (SA) reg 3.3.1. 
149  OHSR (Plant) 1995 (Vic) reg 105(1). 
150  OHSWR 1995 (SA) reg 3.3.1. 
151  COP-Plant 1995 (Vic) cl 11.2. 
152  See section 3.3.2.3. 
153  OHSWR 1995 (SA) regs 3.2.1(2), (3), 3.2.4, 3.2.5, 3.3.2; OHSR (Plant) 1995 (Vic) reg 303.   
154  OHSWR 1995 (SA) reg 3.3.2; COP-Plant 1995 (Vic) cl 12.2. 
155  OHSWR 1995 (SA) reg 3.2.2. 
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interactions with plant – use, maintenance, adjustment, repair and cleaning.156 Both 

states’ regulations157

 

 required that guarding, if used, was to be a permanently fixed 

physical barrier; or an interlocked physical barrier if access was required during 

operation; or, if these were not reasonably practicable, a secured physical barrier that 

could not be altered or detached without a tool or key. If none of these measures were 

reasonably practicable a presence sensing safeguarding system might be used.   

The risk management provisions in the other jurisdictions were similarly varied.158

 

 

Overall, the risk management provisions differed with regard to the types of hazards 

listed in regulations or codes, the factors to be considered in risk assessment, and 

whether specific control measures such as types of guarding were required (in 

regulations) or advised (in codes). There were differences in the plant life cycle phases 

to be considered and whether these were to be considered during hazard identification, 

risk assessment and/or risk control. There were also differences in the extent to which 

duty holders were called on to anticipate unintended use, and in the technical standards 

adopted and whether these were mandatory or evidentiary. These differences in the risk 

management provisions were fertile ground for confusion by duty holders about a 

process which was central to their compliance with Australian OHS law. 

Apart from the challenges posed by differences in the substance of the risk management 

provisions, the transparency of some terms was potentially a concern.  The plant 

regulations and codes incorporated terms such as “hazard”, “risk”, “risk assessment” 

and “hazard analysis” which have specific meanings in the language of OHS 

professionals159 but have varying meanings in everyday use and/or may be unfamiliar 

to the regulated community. I return to this issue in chapter 7,160

 

 where I demonstrate 

the use of alternative terms and the different meanings ascribed to the term risk 

assessment by plant designer-manufacturers.   

                                                 
156  OHSR (Plant) 1995 (Vic) reg 304. 
157  OHSWR 1995  (SA) reg 3.3.3(5); OHSR (Plant) 1995 (Vic) reg 305. 
158  OHSR (CE) (NS) 1994 (Cth); NSP ACOP 1995 (ACT); PAS 2000 (Qld) pt 1, 2, 12; OHSR 2001 

(NSW) ch 5; OSHR 1996 (WA) div 3.  
159  CCH Australia, CCH Occupational Health and Safety Glossary, CCH Australia, Sydney, 1992. 
160  See chapter 7, section 7.2. 



Chapter 3: OHS Legal Obligations in Plant Design and Manufacture 
 
 

 73 

3.3.3.3 Plant design verification, notification and registration 

In addition to risk management for a wide range of plant, the National Standard for 

Plant provided that certain items of plant (prescribed plant) must not be used unless the 

plant design was registered with an Australian OHS regulator.161 Equivalent provisions 

were incorporated in the South Australian regulations which required design registration 

for various types of cranes, pressure equipment, gas cylinders, elevating work 

platforms, hoists, amusement structures and some other prescribed types of plant.162 

The regulations in Victoria adopted a variant of the National Standard for Plant 

requiring notification of designs (rather than registration) but for the same items of plant 

(except for gas cylinders).163

 

 

In South Australia, to be registered a plant design must be verified by an independent 

design verifier to confirm that it complied with prescribed technical standards.164 The 

design verifier must not have any involvement in the design of the relevant plant, and 

the designer and design verifier must not be employed or engaged by the same person 

unless a quality system was used to undertake the design and that system was certified 

by an accredited body.165 In Victoria, the verifier must not have participated in the 

design but it was not necessary that s/he was independent, or for a certified quality 

system to be in place if the design verifier was employed or engaged by the same person 

as the designer.166

 

 It was not mandatory for the design to comply with particular 

technical standards.  

The regulators also received different types of information for prescribed plant, in the 

application for design registration (South Australia)167

                                                 
161  National Occupational Health and Safety Commission, n 58, cl 4, 70(1). 

 and the notification of the design 

162  OHSWR 1995 (SA) regs 3.4.1, 3.4.2, sch 4. 
163  OHSR (Plant) 1995 (Vic) reg 1001(1), sch 2.  
164  OHSWR 1995 (SA) reg 3.4.1(4). 
165 The body was to be accredited by the Joint Accreditation System of Australia and New Zealand (JAS-

ANZ). See Joint Accreditation System of Australia and New Zealand, ‘Accredited Bodies’ 
<http://www.jas-anz.com.au> (15/2/2010). 

166  OHSR (Plant) 1995 (Vic) reg 1003. 
167  OHSWR 1995 (SA), reg 3.4.2(7)-(9). 

http://www.jas-anz.com.au/�
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(Victoria).168 They also played different roles in administering design registration and 

design notification as I explain further in chapter 4.169

 

 

Overall, across all jurisdictions,170 there were differences in the types of plant requiring 

design notification or registration, whether the design verifier must be independent and, 

if so, by what criteria, and whether or not the design must comply with prescribed 

standards and, if so, which ones. There were also differences in the information to be 

provided to the regulator, and the regulator’s role in administering design notification or 

registration. As prescribed types of plant, such as cranes or pressure vessels, were the 

focus of the most consistent involvement by OHS regulators with plant design and 

manufacture issues,171 the differences in this area of the law generated particular 

problems in supply of such plant across state and territory borders.172

 

   

3.3.3.4 Testing and examination of plant 

The National Standard for Plant called for testing of plant by the manufacturer, 

according to scheduled technical standards and having regard to the designer’s 

specifications.173 There were equivalent provisions in the plant regulations in South 

Australia.174 The Victorian regulations did not specifically require testing but the 

regulations and generic plant code recommended referring to technical standards175 and 

some of these incorporated testing for plant. The other jurisdictions also linked testing 

to the application of mandatory or evidentiary technical standards.176

 

 

                                                 
168  OHSR (Plant) 1995 (Vic) 1995 reg 1002(2), 1002(4). 
169  See chapter 4, section 4.3.5. 
170  The provisions in the other jurisdictions were NSP-ACOP 1995 (ACT) cll 69-70, sch 1, 2; OHSR 

(NS) 1994 (Cth) regs 4.51, 4.52, sch 5, 6; OHSR 2001 (NSW) regs 107-109, sch 1; WHR 1992 (NT) 
regs 88-90, sch 10; OSHR 1996 (WA) regs 4.2-4.7, Sch 4.1-4.3; WHSR (Qld) r 15-16, Sch 4; WHSR 
(Tas) rs 96-99, Sch 1 and 9. 

171  See chapter 4, sections 4.2.2 and 4.3.6. 
172  Lynch S and Russell B, Resolving Cross Border Issues: Inconsistent Application of the National Plant 

Standard. Executive Summary, Occupational Health and Safety Administration Group Working Paper, 
Sydney, 6 October, 1998; QEST Consulting, n 65, pp 4, 65. See also Taylor A, n 65, p 31. 

173  National Occupational Health and Safety Commission, n 58, cl 14(2). 
174  OHSWR 1995 (SA) regs 3.2.6(2), 3.3.2(c). 
175  OHSR (Plant) 1995 (Vic) regs 307, 404; ACOP-Plant 1995 (Vic) cll 12.2, 13.2, 13.3. 
176  NSP-ACOP 1995 (ACT) cll 14(2), 66(2); OHSR (NS) 1994 (Cth) regs 4.05(2), 4.32; OHSR 2001 

(NSW) reg 103(3)(b); WHR 1992 (NT) reg 85(2); WHSR 2000 (Qld) reg 15(1)(a); OSHR 1996 (WA) 
reg 4.24(4), 4.29(c).  
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The provisions for testing in the plant regulations and generic plant codes were 

generally less far-reaching than the requirements in the statutory general duties177 to 

conduct testing and examination as necessary to ensure compliance with the duty, or to 

discover, eliminate or minimise risks.178

 

 The differences between the OHS statutes and 

subordinate instruments for testing and examination added to the complexity of the 

plant design and manufacture provisions, a problem further exacerbated by differences 

in provisions relating to plant safety information, as I show in the next section. 

3.3.3.5 Provision of plant safety information 

The National Standard for Plant called for provision of information about a series of 

items.179 The plant regulations in South Australia and two other jurisdictions180 

established equivalent requirements to the national standard. The plant regulations and 

generic plant codes in Victoria and four other jurisdictions required or advised some 

different information items.181 The provisions in the regulations and codes were also 

different in some respects from the information provision requirements in the statutory 

general duties.182

 

  

To satisfy the plant safety information provisions in different jurisdictions and in the 

various OHS instruments, duty holders would need to provide information equivalent to 

the range of items variously prescribed in the statutory duties183 or plant regulations,184

                                                 
177 See section 3.3.2.1. 

 

178  The only exception was the Queensland plant code which encouraged manufacturers to consider 
simulation of loading (and overloading) conditions, testing fail-safe operation, measurement of 
imposed stresses and testing critical safety features. See PAS 2000 (Qld) cll 1.11, 2.3.  

179  National Occupational Health and Safety Commission, n 58, cll 11, 15. 
180  OHSWR 1995 (SA) regs 3.2.3, 3.2.7; WHR 1992 (NT) regs 84, 85(2), 86(2); OSHR 1996 (WA) regs 

4.30, 4.31. 
181  OHSR (Plant) 1995 (Vic) regs 308, 405; ACOP-Plant 1995 (Vic) cll 14, 16.1; NSP-ACOP 1995 

(ACT) cll 11, 15, 20; OHSR (NS) 1994 (Cth) reg 4.06; OHSR 2001 (NSW) reg 105; PAS 2000 (Qld) 
cll 1.12, 2.4.   

182  See section 3.3.2.1. 
183  OHSWA 1986 (SA) s 24(1)(e); OHSA 1995 (Vic) s 24(1)(c); OHSA 1989 (ACT) s 32(1)(c); OHSA 

(CE) 1991 (Cth) s 18(1)(c); OHS(MI)A (Cth) s 15(4); OHSA 2000 (NSW) s 11(1); WHA 1986 (NT) s 
30B(1)(c); WHSA 1995 (Qld) s 32(5); WHSA 1995 (Tas) s 14(1)(b); OSHA 1984 (WA) s 23(1)(c). 

184  OHSWR 1995 (SA) reg 3.2.3, 3.2.7; OHSR (Plant) 1995 (Vic) regs 308, 405; OHSR (NS) 1994 (Cth) 
reg 4.06; OHSR 2001 (NSW) reg 105; WHR 1992 (NT) regs 84, 85(2), 86(2); OSHR 1996 (WA) reg 
4.30, 4.31. 
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or advised in the generic plant codes,185 for each of the jurisdictions to which they 

supplied their plant. Identifying these items was not an easy task as there was no single 

regulatory instrument or guidance document clarifying the scope of plant safety 

information.186

 

 Duty holders would need to consult the relevant provisions in each OHS 

instrument. 

Collectively, the information items most commonly required or advised were 

information about safe use of the plant (ten jurisdictions), and the intended use or 

purpose for which the plant was designed and tested (nine jurisdictions). Seven 

jurisdictions required or advised that information should be provided about safe use for 

different aspects of use across the life cycle of plant, the testing or inspection needed, 

and emergency procedures. Information about the knowledge, training and skills for 

those conducting testing or inspection, and the testing conducted, was required or 

advised in six jurisdictions. Information about residual hazards or risks (the dangers) of 

plant was required or advised in five jurisdictions. Less commonly, duty holders were 

required or advised to provide details of the design or construction of the plant (two 

jurisdictions), and restrictions or prohibitions of certain uses (one jurisdiction).  

 

Like risk management, and testing and examination provisions, the plant safety 

information provisions were process-based standards.187 They were intended to 

influence duty holders to provide information and, in turn, to assist employers to protect 

worker health and safety. The plant safety information provisions were also 

communication standards which, as Morgan and Yeung188

                                                 
185  ACOP-Plant 1995 (Vic) cll 14, 16; NSP-ACOP 1995 (ACT) cll 11, 15, 20; PAS 2000 (Qld) cll 1.12, 

2.4. 

 explain, are a form of 

market-based regulation as they create the potential for informed customers to influence 

duty holders to make their plant safer in order to avoid loss of sales. To achieve either 

of these objectives of worker protection or market regulation, the information 

provisions would need to stimulate the production of comprehensive information that 

186  Unlike information provision for substances which was comprehensively addressed in national model 
codes. See National Occupational Health and Safety Commission, National Code of Practice for the 
Labelling of Substances, NOHSC: 2012, Sydney, NOHSC, 1994; National Occupational Health and 
Safety Commission, National Code of Practice for the Preparation of Material Safety Data Sheets, 
2nd ed, NOHSC: 2011, Sydney, NOHSC, 2003. 

187  Bluff L and Gunningham N, n 75, pp 23-24. 
188  Morgan B and Yeung K, An Introduction to Law and Regulation, Cambridge University Press, 

Cambridge, 2007, pp 96-97.  
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could be readily understood and evaluated by customers and end users. The varying 

scope of plant safety information in the different OHS instruments, and the absence of 

advice about enhancing the efficacy of plant safety information, added to the 

complexity and ambiguity of the law but did not support the objectives of worker 

protection or market regulation. I return to this issue in chapter 5, where I examine the 

scope and quality of plant safety information provided by the firms in this research.189

 

   

3.3.3.6 Challenges and core elements in the plant regulations and generic codes 

The plant regulations and codes added to the complexity and ambiguity of Australian 

OHS law. If plant designers and manufacturers actually engaged with their statutory 

general duties and the provisions of the plant regulations and codes in each jurisdiction 

to which they supplied their plant, they would encounter a complex web of mandatory 

obligations190 and evidentiary standards.191 They would encounter differences in the 

substance and legal force of provisions in the different OHS instruments192

 

 within a 

jurisdiction, and between OHS instruments across jurisdictions.  

In addition to regulatory complexity and inconsistency, the lack of transparency of 

some key terms was a concern. As noted above,193

 

 the terms “hazard”, “risk”, “risk 

assessment” and “hazard analysis” are part of the language of OHS professionals but 

may be unfamiliar to duty holders or have different meanings in everyday use.  

Black194

                                                 
189  See chapter 5, section 5.4. 

 argues that for legal standards to be applied effectively there is a need for a 

shared interpretation among those applying them and regulators. That is, duty holders 

and regulators must be part of the same interpretive community. With so many legal 

and linguistic challenges in the provisions of Australian OHS law relating to plant 

design and manufacture, there was little prospect for this. It would be time consuming, 

laborious and confusing, if not impossible, for duty holders to understand all of the 

nuances of Commonwealth, state and territory OHS law. As a consequence, Australian 

190  In the OHS statutes, plant regulations and any technical standards called up in regulations. 
191  Acceptable standards were in approved codes of practice. 
192  The OHS instruments being the OHS statute, regulations and codes of practice. 
193  See section 3.3.3.2. See also chapter 7, section 7.2. 
194  Black J, n 14, p 30. 
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OHS law was poorly equipped to fulfil the ambitions of constitutive law,195

 

 to 

encourage plant designers and manufacturers to establish and maintain arrangements for 

ongoing self-regulation and compliance with the law.   

The only way to bring coherence to the provisions of the Australian plant regulations 

and generic plant codes of practice was, as with the statutory general duties, at the level 

of broad principles. The ten core elements represented in the statutory general duties, 

plant regulations and/or generic plant codes of practice were presented in Table 3.2.196

 

 

The plant regulations and generic plant codes incorporated seven of the same core 

elements as the statutory general duties. These were the core elements relating to: 

identification of reasonably foreseeable hazards; assessment of risks; risk control to 

eliminate or minimise risks so far as reasonably practicable; consideration of risks in 

different aspects of use across the life cycle of plant, and for intended and unintended 

use; testing and examination of plant; and provision of plant safety information. 

Two other core elements in the plant regulations and codes were additional to those 

incorporated in the statutory general duties. One was the core element for design 

verification and submission of information to the OHS regulator for prescribed items 

of plant. The other was the core element relating to the application of technical 

standards with mandatory or evidentiary status under Australian OHS law. This last 

core element blended a degree of prescription with the self-regulatory approach of the 

other core elements, as the technical standards provided more detailed specifications 

and procedures relating to fitness for purpose and the health and safety aspects of plant.  

 

In summary, at the level of broad principles Australian OHS law comprised ten core 

elements, which could be conceived as a framework for managing OHS in plant design 

and manufacture. These core elements were all represented in OHS law in Victoria and 

South Australia, and particular core elements were incorporated in OHS law in the 

majority, if not all, jurisdictions. Beyond these core elements there were numerous 

differences in particular provisions of the OHS statutes, plant regulations and codes. 

 

                                                 
195  For discussion of the aims of constitutive regulation see Johnstone R and Jones N, n 10, p 484. 
196  See section 3.3.2.4. 
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For firms that exported their plant overseas there were further legal requirements to 

consider. In particular, firms exporting their plant to Europe were required to comply 

with the European regulatory regime for machinery safety.197

 

 The core elements of 

Australian OHS law provide the basis for my comparative analysis of the European 

regulatory regime in the next section. While different terms and approaches were used, 

most of the core elements were also represented in the European regime.      

3.4 The European Regulatory Regime for Machinery Safety 

Australian designer-manufacturers whose plant was exported to countries within the 

European Economic Area (EEA)198 were required to comply with relevant law in those 

countries. The principal instrument from which the regulation of machinery safety in 

Europe was derived was the Machinery Directive.199 There were separate directives for 

specific machinery including pressure vessels and equipment, and agricultural and 

forestry tractors.200 These contained similar elements to the Machinery Directive but 

applied them to specific types of plant. There were also directives for particular hazards 

such as electromagnetic radiation and noise which must be complied with, in addition to 

the Machinery Directive.201

                                                 
197  European Commission, n 11.     

 In this review, I focus on the elements of the Machinery 

198  For explanation of the European Economic Area see European Commission, ‘European Economic 
Area’ <http://ec.europa.eu/external_relations/eea> (5 February 2010).  

199  European Commission, n 11. Note that the Machinery Directive was revised and reissued in 2006 for 
application in 2009. The 1998 version was current at the time of data generation for this research. See 
also Boy S and Limou S, The Implementation of the Machinery Directive. A Delicate Balance 
Between Market and Safety, European Trade Union Technical Bureau for Health and Safety (TUTB), 
Brussels, 2003, pp 10-11; European Commission, Community Legislation on Machinery. Comments 
on Council Directive 98/37/EC, Office for Official Publications of the European Communities, 
Belgium, 1998; European Commission, Useful Facts in Relation to the Machinery Directive, Office 
for Official Publications of the European Communities, Belgium, 1998; Lacore J-P, ‘From EN 292 to 
EN ISO 12100: developments in the safe machinery design principles from 1985 to 2002’ in 
Koukoulaki T and Boy S (eds, Globalising Technical Standards. Impact and Challenges for 
Occupational Health and Safety, European Trade Union Technical Bureau for Health and Safety, 
Brussels, 2002. 

200  For example, European Commission, ‘Council directive 74/150/EEC of 4 March 1974 on the 
approximation of the laws of the member states relating to the type-approval of wheeled agricultural 
or forestry tractors’ (1974) Official Journal L 84, 28/3/1974, 10; European Commission, ‘Council 
directive 87/404/EEC of 25 June 1987 on the harmonization of the laws of the member states relating 
to simple pressure vessels’ (1987) Official Journal L 220, 08/08/1987, 48-59; European Commission, 
‘Council directive 97/23/EC of 29 May 1997 on the approximation of the laws of the member states 
concerning pressure equipment’ (1997) Official Journal L 181, 09/07/1997, 1-55 (and subsequent 
amendments to these directives). 

201  For example, European Commission ‘Council directive 79/113/EEC of 19 December 1978 on the 
approximation of the laws of the member states relating to the determination of the noise emission of 
construction plant and equipment’ (1979) Official Journal L 033, 08/02/1979, 15-30; European 
Commission, ‘Council directive 86/662/EEC of 22 December 1986 on the limitation of noise emitted 

http://ec.europa.eu/external_relations/eea�
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Directive as these were the generic requirements relating to machinery safety, applied to 

a wide range of machinery and were most relevant to the plant designer-manufacturers 

in this research. 

 

The Machinery Directive had two key purposes, namely, to facilitate the free movement 

of machinery and safety components, and to improve the safety of hazardous items in 

countries within the EEA. Action could be taken to prohibit, restrict or impede the 

placing of machinery on the market or into service in the EEA, if it did not comply with 

the essential health and safety requirements established in the Machinery Directive.202 

There was therefore a commercial incentive to comply with the essential requirements 

in order to ensure machinery could be supplied in the EEA. The Machinery Directive 

had broader application than Australian OHS law as it applied to machinery supplied 

for commercial and domestic use.203 Also, while Australian OHS law extended to 

components of plant, the coverage of safety components was more explicit in the 

Machinery Directive which expressly included safety components as their failure or 

malfunction might endanger health and safety.204

 

 

Manufacturers (or their authorised representatives in the EEA) were required to assess 

the conformity of machinery.205 While the Australian plant regulations or generic plant 

codes called for an open-ended process to identify hazards, and assess and control risks 

arising from each hazard, the European conformity assessment was more structured. It 

was to be conducted with reference to essential health and safety requirements which 

prescribed the OHS standards to be met for machinery generally and for specific types 

of machinery.206

                                                                                                                                               
by hydraulic excavators, rope-operated excavators, dozers, loaders and excavator-loaders’ (1986) 
Official Journal L 384, 31/12/1986, 1-11; European Commission, Council directive 89/336/EEC of 3 
May 1989 on the approximation of the laws of the member states relating to electromagnetic 
compatibility’ (1989) Official Journal L 139, 23/05/1989, 19-26 (and subsequent amendments to 
these directives). 

 In so doing, the essential requirements drew attention to a much wider 

202  European Commission, n 18, art 4, annex 1. 
203  European Commission, n 18, art 1, cl 3. There were also exclusions listed in article 1.  
204  European Commission, n 18, art 1, cl 2(b). Safety components include electro-sensitive devices to 

detect persons, roll over protective structures, power-operated guards and emergency stop devices. 
205  European Commission, n 18, art 8, annex 1. 
206  European Commission, n 18, annex 1. 
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range of hazards, risks and control measures than was achieved by the few, brief 

examples provided in the Australian plant regulations or generic plant codes.  

 

The essential health and safety requirements emphasised the need to eliminate or reduce 

risks, as the Australian plant regulations and codes did,207 and that this must be done for 

different aspects of use across the life cycle of machinery. In the European regime these 

included machinery adjustment, maintenance, cleaning, unblocking, assembly and 

dismantling, as well as everyday use and operation. Treatment of unintended use was 

stronger in the European regime as the manufacturer was required to envisage not only 

the normal use of the machinery but also uses which could reasonably be expected.208

 

 

Machinery must be designed to prevent abnormal use if this would create a risk. 

Otherwise information must be provided about the ways machinery should not be used. 

For machinery types that were not listed in Annex IV of the Machinery Directive, the 

manufacturer was to self-assess the machinery against the essential health and safety 

requirements. This involved identifying the requirements applicable to particular 

machinery, ensuring it was designed and constructed to comply with the relevant 

requirements, and documenting the measures taken to comply with the essential 

requirements and other prescribed information in a technical file.209 The technical file 

was a more extensive record than that required for risk assessment under the Australian 

plant regulations (if any was required).210 The file could be kept at the manufacturer’s 

premises (even if overseas) but must be made available promptly in response to a 

request from a relevant European regulator. The manufacturer was also required to 

produce an EC211 declaration of conformity with the essential health and safety 

requirements,212 and to affix CE213

                                                 
207  European Commission, n 18, annex 1, cl 1.2.2. 

 marking to machinery indicating the manufacturer’s 

208  European Commission, n 18, annex 1, cl 1.2.2(c). 
209  European Commission, n 18, art 8, cl 2, annex V, cl 3. 
210  See for example OHSR (Plant) 1995 (Vic) reg 303. 
211  European Community. 
212  European Commission, n 18, art 8, cl 1; annex II. 
213  Certification Europe. 
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claim that all relevant requirements had been met.214

 

 No such marking to declare 

compliance was required under Australian OHS law. 

A manufacturer could choose to comply with relevant harmonised standards215 in lieu of 

corresponding essential health and safety requirements. If machinery complied with 

harmonised standards there was a presumption of conformity with the essential health 

and safety requirements corresponding to the standards complied with. There were more 

than 500 harmonised standards216

 

 relevant to machinery safety. This was many more 

than the 24 mandatory or evidentiary technical standards for plant in South Australia or 

the 47 evidentiary standards in Victoria. There were standards dealing with basic 

concepts for design of all machinery (A type), for safety aspects of a range of machinery 

(B1 type), for safety components or devices used on a wide variety of machinery (B2 

type), and for a single type of machinery (C type). 

For designated machinery listed in Annex IV to the Directive there were different 

procedures. These items were quite different from the prescribed types of plant in 

Australia. They included some types of saws, presses, devices for lifting people and 

various other machinery types, as well as some safety components. For Annex IV 

machinery and safety components the manufacture must involve a notified body, a third 

party who was competent to carry out conformity assessment tasks.217

                                                 
214  European Commission, n 18, art 8, cl 1, annex III. See also Health and Safety Executive, ‘Supplying 

New Machinery, INDG 270 04/98 C200’ (April 1998) 

 Unlike the 

Australian system where design verifiers might or might not be required to be genuinely 

independent, and were not required to meet any particular standard of competence, the 

European notified bodies were designated by Member States and must meet specified 

criteria of independence, resources and integrity, as well as technical understanding of 

  <http://www.hse.gov.uk/pubns/indg270.htm> (9 September 2002), para 15. 
215  The harmonised standards are technical standards drawn up by the European Committee for 

Standardisation (CEN) and the European Committee for Electrotechnical Standardisation 
(CENELEC). 

216 European Commission, ‘List of References of Harmonised Standards’  
  <http://ec.europa.eu/enterprise/newapproach/standards/harmstds/reflist/machines.html> (December 

2002 and current list accessed June 2010). 
217  European Commission, n 18, art 8, cl 2. See also Department of Trade and Industry, Guidelines on the 

Appointment of UK Notified Bodies to Undertake Inspection and Certification for the Purposes of the 
Conformity Assessment Procedures in the UK Regulations, Department of Trade and Industry, 
London, 1999, pp 4, 11; European Commission, Guide to the Implementation of Directives Based on 
the New Approach and the Global Approach, Office for Official Publications of the European 
Communities, Luxembourg, 2000, pp 36-43.  

http://www.hse.gov.uk/pubns/indg270.htm�
http://ec.europa.eu/enterprise/newapproach/standards/harmstds/reflist/machines.html�


Chapter 3: OHS Legal Obligations in Plant Design and Manufacture 
 
 

 83 

the machinery they were appointed to assess and of the relevant essential requirements 

and harmonised standards.218

 

 

If Annex IV machinery or safety components complied completely with harmonised 

standards encompassing all essential health and safety requirements relevant to the 

machinery, the manufacturer could declare conformity of the machinery and send a 

notified body a copy of the technical file. The notified body might then acknowledge 

receipt of the file but not examine it; verify the technical file, certify that the 

harmonised standards had been complied with, and draw up a certificate of adequacy; or 

carry out an EC type-examination for the machinery. For Annex IV machinery or safety 

components that did not comply with harmonised standards (or for which there were no 

relevant standards) the manufacturer was required to submit an example of the 

machinery for EC type-examination by a notified body. The notified body’s role was to 

examine the machinery and technical file and, if satisfied, issue an EC type-examination 

certificate. If not satisfied, the notified body could refuse to issue a certificate.219

 

 

In the European regulatory regime, all machinery must also be accompanied by safety 

information in the form of warning signs (or pictograms) and instructions.220

                                                 
218  European Commission, n 18, annex VII. 

 The 

essential health and safety requirements covered some of the same items as required in 

(some of) the Australian statutory duties, plant regulations or advised in the generic 

plant codes (see section 3.3.3.5). These items were:  warnings of residual hazards; 

instructions for correct and safe use including normal and reasonably expected use 

(foreseen use); ways the plant should not be used; and safe use across different life 

cycle phases (identified as putting the plant into service, use, handling, transport, 

assembly, dismantling, adjustment, maintenance, service and repair). Additional items 

were: information about noise emission and vibration levels (the latter for hand-held or 

hand-guided machinery); advice about installation and assembly to reduce noise and 

vibration; training (where necessary); and use in explosive atmospheres (if relevant). 

Information must be provided in one of the EEA languages as well as the language of 

the country where the machinery will be used.   

219  European Commission, n 18, art 8, cl 2(b)-(c). These provisions list the possible courses of action for 
Annex IV machinery.  

220  European Commission, n 18, annex 1, cll 1.7.2, 1.7.4. 
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As this review shows, at the level of broad principles, the European regulatory regime 

for machinery safety had many elements in common with Australian OHS law. It 

required identification of a wide range of hazards, a process of assessment, elimination 

or reduction of risks, and consideration of some different aspects of use across the life 

cycle of plant, and for intended and unintended use. It also required provision of safety 

information, a process of design verification for designated plant, and use of technical 

standards. 

 

However, in various ways the European regime was more developed than Australian 

OHS law. Especially noteworthy were the ways in which the Machinery Directive 

provided information to facilitate the integration of OHS in machinery design and 

manufacture. The Directive provided a structure for assessment with reference to the 

essential health and safety requirements which specified the hazards, risks and the 

standard of control to be achieved for each of these. With more than 400 harmonised 

standards dealing with machinery safety, ergonomics and other risks, preventive 

measures, and/or particular machinery there was considerably more technical guidance 

available to plant designers and manufacturers. There was also an infrastructure of 

technically competent and independent bodies to assess the design of machinery. 

 

In the following section, I examine awareness of the various Australian, European and 

common law legal obligations in plant designer-manufacturer firms. Although the 

European regulatory regime appeared to be better designed to support the development 

of knowledge and capacity for managing OHS in plant design and manufacture, 

awareness of the European regime was rather low in the Australian firms that exported 

to the EEA, as it was for Australian OHS law and the common law.  

 

3.5 Awareness of OHS Legal Obligations 

3.5.1 Overview of awareness of OHS legal obligations 

The various OHS legal obligations relating to plant design and manufacture were not 

new. The possibility of civil action under the common law was long-standing.221

                                                 
221  See section 3.2. 

 The 

Australian OHS statutes incorporated the general duties of plant designers and/or 
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manufacturers from the 1980s in Victoria, South Australia and some other jurisdictions, 

and from the early 1990s in all jurisdictions.222 The plant regulations and generic plant 

codes, based on the National Standard for Plant,223 were introduced from the mid-

1990s, and were in force in Victoria and South Australia from 1995.224 The centrepiece 

of the European regulatory regime for machinery safety, the first Machinery Directive 

was adopted in the late 1980s.225

 

 

A crucial question then is what did those involved in plant design and manufacture 

make of their OHS legal obligations? In this section, I show that key individuals (the 

principal decision makers) in plant designer-manufacturer firms often lacked or had 

little knowledge of their OHS legal obligations. I argue that their low awareness was not 

attributable to legal or linguistic challenges posed by Australian OHS law or the other 

OHS legal obligations. Rather, engaging directly with the law, or other authoritative 

sources of information about the law, was not part of the practice of plant design and 

manufacture in many firms. For reference I have summarised, for each firm, the level of 

awareness of key individuals of Australian OHS law and European requirements, and 

particular provisions about which key individuals knew something, in Appendix 6.   

 
3.5.2 Awareness of the common law and Australian OHS law 

There was little evidence of awareness of specific types of common law actions. The 

key individuals in two of the 66 firms in this research were aware of negligence actions 

involving their firms, and the key individuals in 17 other firms had a non-specific 

concern about “litigation” or “legal liability.”226

                                                 
222  See sections 3.3.1 and 3.3.2. 

 The individuals with personal 

experience of civil actions or a more general concern about litigation were not aware of 

specific types of legal action, or the measures they could take to reduce the risk of 

liability under the common law, such as recognising reasonably foreseeable risks and 

223  National Occupational Health and Safety Commission, n 58. For discussion of the plant regulations 
and approved codes of practice see section 3.3.3. 

224  See section 3.3.1 and 3.3.3. 
225  European Commission, ‘Council Directive 89/392/EEC of 14 June 1989 on the approximation of laws 

of the Member States relating to machinery’ (1989) Official Journal L 184, 29/06/1989. 
226  Interviews for DM-1, DM-6, DM-7, DM-8, DM-10, DM-12, DM-14, DM-16, DM-20, DM-21, DM-

22, DM-28, DM-29, DM-33, DM-34, DM-55, DM-57, DM-59, DM-63.   
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determining precautions proportionate to risks (to avoid negligence), and complying 

with Australian OHS law (to avoid breach of statutory duty).227

 

 

There were three firms in which the key individuals had a more detailed knowledge of 

Australian OHS law (5% (3 of 66)).228 These key individuals were all responsible for 

managing OHS in their firms, two of which were large229 and one was a medium230 

sized firm. The key individuals were aware of the elements of the legislative framework 

(OHS Act, regulations and approved codes), the OHS risk management process and the 

legal force of some Australian Standards. These key individuals had ensured that their 

firms’ engineers were trained in the plant design and manufacture provisions of 

Australian OHS law. For example, in one large firm the business development manager, 

who was also responsible for OHS, had developed a plant risk assessment procedure231

  

 

which referenced the Victorian plant regulations, set out procedures for plant inspection 

and testing, and explained the meaning of the term practicable. The procedure also 

referenced relevant Australian Standards and set out the hierarchy of guarding for 

different types of situations, as required in the Victorian plant regulations. 

In one third of plant designer-manufacturers, the key individuals knew a little about 

Australian OHS law (33% (22 of 66)).232 They had learned something about OHS law 

through their interactions with customers, distributors or other industry sources. These 

individuals were able to say something accurate about provisions relating to plant 

design and manufacture, although they might also have misconceptions. For example, 

an engineer with a small233 Victorian firm234

                                                 
227  See section 3.2. 

 was aware that different parties had 

responsibilities and that these were set out in an OHS Act, regulations and code of 

practice, although he did not know the names of the specific OHS instruments. He also 

mistakenly believed that responsibilities were transferred from the manufacturer to the 

228  Interviews for DM-15, DM-51, DM-56. 
229  In this research, large firms were firms with 100 or more employees. See also chapter 2, section 2.5.3. 
230  In this research, medium firms were firms with 20 to 99 employees. See also chapter 2, section 2.5.3. 
231  DM-56 risk assessment procedure for new designs and existing plant. 
232  Interviews for DM-1, DM-4, DM-8, DM-11, DM-12, DM-13, DM-18, DM-22, DM-26, DM-29, DM-

35, DM42, DM-43, DM-47, DM-48, DM-49, DM-57, DM-59, DM-60, DM-62, DM-65, DM-68. 
233  In this research, small firms were firms with less than 20 employees. See also chapter 2, section 2.5.3. 
234  Interviews with three key individuals for DM-62. 
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customer (as the employer), rather than there being co-existing designer, manufacturer, 

employer duties and shared responsibilities for OHS.  

 

Collectively, among those that knew some detail or a little about Australian OHS law, a 

small proportion knew there were general duties (14% (9 of 66))235 or design verification 

requirements (12% (8 of 66)),236 and one third knew something about the risk 

management requirements (33% (22 of 66)).237 As I discuss in chapter 7,238

 

 39 firms 

conducted, or engaged a consultant to conduct, some form of risk assessment (59% (39 of 

the 66)). This was more than the firms in which key individuals were aware of the risk 

management requirements in Australian OHS law. The 39 firms conducted assessments 

in response variously to European requirements, customer expectations or, more rarely, 

directions from an OHS inspector. Awareness of Australian OHS law was therefore not 

a pre-requisite for conducting risk assessment.   

In the remaining two thirds of firms, key individuals knew nothing about the relevant 

provisions of the OHS statutes, plant regulations or the generic plant codes of 

practice,239 or knew only that some OHS law existed (62% (41 of 66)).240 They had 

simply never accessed or referred to the OHS statutes, regulations or codes although 

these were readily available at the websites of OHS regulators or their public offices.241

[W]e haven’t gone out actively and read up on regulations for occupational health and 
safety (DM-2, lines 157-158). 

 

A sample of comments from some key individuals illustrates this fundamental lack of 

engagement with Australian OHS law: 

                                                 
235  Interviews for DM-1, DM-15, DM-29, DM-35, DM-47, DM-48, DM-51, DM-56, DM-62. 
236  Interviews for DM-4, DM-22, DM-47, DM-49, DM-51, DM-57, DM-60, DM-65.  
237  Interviews for DM-1, DM-8, DM-11, DM-12, DM-13, DM-15, DM-18, DM-22, DM-26, DM-42, 

DM-43, DM-47, DM-48, DM-49, DM-51, DM-56, DM-57, DM-59, DM-60, DM-62, DM-65, DM-
68. 

238  See chapter 7, section 7.2  
239  As distinct from technical standards developed by Standards Australia and other standards bodies. 
240  Interviews for DM-2, DM-3, DM-5, DM-6, DM-7, DM-9, DM-10, DM-14, DM-16, DM-17, DM-19, 

DM-20, DM-21, DM-23, DM-24, DM-25, DM-27, DM-28, DM-31, DM-32, DM-33, DM-34, DM-
36, DM-37, DM-38, DM-39, DM-40, DM-41, DM-44, DM-45, DM-46, DM-50, DM-52, DM-53, 
DM-54, DM-55, DM-61, DM-63, DM-64, DM-66, DM-67. 

241  The OHS statutes, plant regulations and generic plant codes could be downloaded, at no cost, from the 
websites of the OHS regulators in each jurisdiction. Print copies could also be purchased at low cost 
through the OHS regulator or other government publication outlets. 
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I haven’t read that particular regulation and we really are just trying to comply with 
Australian Standards (DM-9, lines 319-321). 

Where do I get that from? Do I ask for it or do they send it to me? (DM-24, lines 126-
127). 

Well, you’ve got to make it as safe as possible. What the actual law expects I don’t 
know (DM-28, lines 535-537). 

I know that’s the Occupational Health, Safety and Welfare Act and we would have to 
do something with the manufacturing – make sure it’s safe to use. As simple as that but 
really what – what it really focuses on with us, I wouldn’t have a clue (DM-33, lines 
502-505). 

None of us have a copy. I don’t know where you would start with the law there (DM-
40, lines 498-499). 

[H]ave I read any excerpts from the Act? No. My drivers are something different … am 
I aware of it? No (DM-39, lines 618-620). 

I haven’t read the Act, I’m not sure that anybody that I know has either (DM-54, lines 
688-689). 

 

The low awareness of Australian OHS law was the same for firms in both South 

Australia and Victoria. The key individuals in a similar proportion of firms in each state 

lacked or had little knowledge of Australian OHS law. 

 

Rather than OHS Acts, plant regulations or the generic plant codes of practice, those 

involved in plant design and manufacture were more likely to refer to and apply 

technical standards, especially Australian Standards, that were relevant to the plant they 

produced (76% (50 of 66)). In applying these standards they were generally not aware 

whether the standards were mandatory, evidentiary or only advisory (in any 

jurisdiction).242 Plant designer-manufacturers favoured technical standards because they 

provided specific information and an indication of accepted industry practice, as I 

discuss further in chapter 6.243

 

   

The Australian Productivity Commission244

                                                 
242  As stated above, there were only three firms in which the key individuals had a more detailed 

knowledge of OHS law, including the legal force of some technical standards. 

 has observed that even where Australian 

Standards are not referenced in legislation they are often perceived to be legal 

requirements. This was the case for some plant designer-manufacturers in this research. 

The question of the legal status of technical standards not incorporated into regulations 

or approved codes is moot. They might be persuasive in court if tendered and admitted 

243  See also chapter 6, section 6.3.4. 
244  Productivity Commission, n 134, p XIX. 
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as evidence, but a series of cases suggest that failure to comply with an Australian 

Standard does not in itself give rise to a breach of an obligation under OHS legislation 

(or common law duty of care), and nor does compliance with a standard necessarily 

protect against liability.245

 

 The relevance of a technical standard must be determined by 

the facts in a particular prosecution or common law action. 

In summary, there was little evidence that plant designer-manufacturers engaged with 

their obligations under Australian OHS law or the common law. Whereas referring to 

technical standards was common practice, with few exceptions this was not the case for 

the other OHS legal obligations, as I show in the next section.    

 

3.5.3 Awareness of the European regulatory regime for machinery safety 

The key individuals in a small proportion of firms were aware that there were European 

requirements relating to machinery safety (17% (11 of 66)).246

Once you start exporting you’re in a whole new ball game and you have to comply with 
certain things … we went through and we checked out all the derivatives [sic] and so 
forth and we comply with three major derivatives and one is the safety of machinery, 
one is the low electromagnetic voltage …. (DM-10, lines 383-389).                                               

 These firms all exported 

their plant to countries in the European Economic Area or had plans to export their 

plant into Europe. In three firms, the key individuals were aware of some specific 

details of the European regime as their firms conducted their own conformity 

assessments for the European market and had obtained information about the European 

requirements. For example, the director of a small South Australian designer-

manufacturer of surface finishing machines had tracked information from various 

sources. She explained:  

[O]nce we knew that we were interested in exporting I started enquiring about it … the 
Business Centre gave me particular names. I went to the web … I ended up talking to a 
lady in Canberra … and she helped me immensely and Austrade helped me also. They 
initially sent me through some derivatives [sic]. I read them … it was a long paperwork 
trail to get there … but when I got to the actual nitty gritty of what was required it was 

                                                 
245  See for example, R v Australian Char Pty Ltd (1995) 64 IR 387, 396; WorkCover Authority (NSW) 

(Inspector Mulder) v Arbor Products International (Australia) Pty Ltd [2000] NSWIRComm 12, 14 
April 2000, 12-13; WorkCover Authority (NSW) (Inspector Malone) v Delta Electricity [2003] 
NSWIRComm 212, 10 July 2003, [32]; Tenix Defence Pty Ltd v Maccarone [2003] WASCA 165, 
[43]; Chicco v Corporation of the City of Woodville (1990) Aust Torts Reps 81-028. See also Davies 
M  and Malkin I, n 7, p 23; Johnstone R, n 71, p 332.  

246  Interviews for DM-5, DM-10, DM-19, DM-26, DM-39, DM-46, DM-55, DM-57, DM-62, DM-64, 
DM-65. 
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fairly simple after that, you know complying with that, but just getting to that point was 
difficult (DM-10, lines 414-430). 
 

This small firm had conducted a conformity assessment, prepared a technical file and 

affixed CE marking to its plant according to the European requirements. The other eight 

firms in which key individuals were aware of the European regulatory regime had not 

engaged with the European requirements. Six of these firms used consultants who 

specialised in European conformity assessments and, in two of these firms, advised 

them of relevant harmonised standards. The other two (of the eight) firms aware of the 

European regime had not conducted conformity assessments, or engaged a consultant to 

do so, and were only aware of particular requirements relating to labelling or electrical 

safety. Like the other OHS legal obligations, few plant designer-manufacturers that 

exported to EEA countries actively informed themselves of the European requirements.  

 
3.5.4 Explaining the low awareness of OHS legal obligations 

The findings of the generally low or lack of awareness of OHS legal obligations 

confirm the results of a series of UK studies of safety-related, constitutive regulation. 

Hutter’s247 study of OHS in the large British Rail organisation found that most of the 

120 staff interviewed were aware they had legal responsibilities but many were unable 

to give substantive replies about the nature of this responsibility, and there was a widely 

held view that the law was confusing, vague and difficult to read. Genn’s248 study with 

managers at 40 industrial or agricultural sites of different sizes also revealed that 

ignorance of OHS legislation was common. Similarly, Crabb’s study of agricultural 

machinery design, and Hanson et al’s evaluation of six sets of UK OHS regulations also 

found low awareness of OHS requirements,249 as did Fairman and Yapp’s250

 

 study of 

responses to the self-regulatory, risk analysis requirements of food safety legislation. 

                                                 
247  Hutter B, n 10, pp 86-87, 96. 
248  Genn H, ‘Business responses to the regulation of health and safety in England’ (1993) 15(3) Law and 

Policy 219-233. 
249  Crabb R, Health and Safety in the Agricultural Engineering Design Process, Health and Safety 

Executive Contract Research Report 306, HMSO, Norwich, 2000, p 26; Hanson M et al, Evaluation of 
the Six-Pack Regulations, Health and Safety Executive Contract Research Report 177, HMSO, 
Norwich, 1998. For similar findings in Australian market research see McGregor Tan Research, 
NOHSC Safe Design Project Market Research, National Occupational Health and Safety 
Commission, Sydney, 2000, pp 9-10, 19-20.    

250  Fairman R and Yapp C, ‘Enforced self-regulation, prescription and conceptions of compliance within 
small business: the impact of enforcement’ (2005) 27 (Fall) Law and Policy 491-519, p 505. 
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My research extends these studies in establishing that low awareness of OHS legal 

obligations is not a function only of features of the law, and that there is a more 

fundamental problem of duty holders not engaging with the law. This research has 

shown that it would be simplistic to invoke the complexity and lack of clarity in 

Australian OHS law, or the combination of the common law, Australian OHS and 

European regulatory regimes, to account for the low awareness of OHS legal 

obligations. Most firms, and the key individuals in them, had not engaged with their 

OHS legal obligations or authoritative sources that could inform them about them. The 

six firms in which the key individuals knew some detail about Australian OHS law (3 

firms), or the European regulatory regime for machinery safety (3 firms), were the only 

firms that engaged with relevant legal instruments. Engaging with OHS legal 

obligations was not part of design and manufacture practice in the other firms.  

 

Braithwaite et al251 have proposed motivational posturing theory as an explanation of 

how regulatees place themselves beyond the reach and influence of a regulatory system 

(including the law and the regulator), so that they do not understand or hear the 

system’s demands and do not fear the consequences of non-compliance.252 Many of the 

plant designer-manufacturers in this research displayed characteristics of the 

motivational posture of disengagement253

 

 as they were not about to ask, and did not 

appear to be concerned whether they were doing, what the law expected of them, or not. 

The proportion of firms in which key individuals lacked knowledge of OHS legal 

obligations was highest for small firms. In these firms, most of the key individuals 

lacked knowledge of Australian OHS law (82% (28 of 34)). In half of the medium sized 

firms, key individuals lacked knowledge of OHS law (52% (12 of 24)), and in about one 

third of the large firms, key individuals lacked knowledge of OHS law (37% (3 of 8)). 

                                                 
251  Braithwaite V, ‘Games of engagement: postures within the regulatory community’ (1995) 17(3) Law 

and Policy 225-255; Braithwaite V, The Community Hopes, Fears and Actions Survey: Goals and 
Measures, Centre for Tax System Integrity Working Paper no 2, Australian National University, 
Canberra (2001) <http://regnet.anu.edu.au> (April 2009); Braithwaite V et al, ‘Regulatory styles, 
motivational postures and nursing home compliance’ (1994) 16(4) Law and Policy 363-394; 
Braithwaite V et al, ‘Taxation threat, motivational postures, and responsive regulation’ (2007) 29(1) 
Law and Policy 137-158. 

252  Motivational postures are conglomerates of beliefs, values, attitudes, interests and feelings. See 
Braithwaite V et al 2007, n 251, p 138; Braithwaite V 1995, n 251, p 225. 

253  Braithwaite V 2001, n 251, motivational posture statements 23,33,36 and 39 relating to responses to 
the regulatory system. 

http://regnet.anu.edu.au/�
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These findings reinforce other research which suggests that firm size shapes OHS 

knowledge. For example, James et al,254 Lamm and Walters,255 and Walters256 argue 

that OHS knowledge falls with organisation size and is linked to the lower presence of 

or access to OHS specialists, lower managerial specialisation and systems for 

management in smaller enterprises, and reliance on third parties for information about 

OHS and other matters. Genn’s study257

 

 suggested that smaller firms were less visible 

to OHS inspectors and local communities and as a consequence were less motivated to 

seek information about OHS requirements, and subordinated OHS to production. 

Firm size may shape OHS knowledge through limits in expertise, information and 

resources, but firm size alone did not explain differences in awareness of OHS legal 

obligations in plant designer-manufacturer firms. There were small and medium as well 

as large firms that engaged directly with particular legal obligations and knew some 

detail about them. There were also large, medium and small firms that did not engage 

directly with their OHS legal obligations, or authoritative sources of information about 

them, and in which the key individuals lacked knowledge of their legal obligations.  

 

Learning about OHS legal obligations was strongest when those involved in plant 

design and manufacture engaged directly with particular legal instruments. This was the 

case in the firms in which key individuals had some detailed knowledge about 

Australian OHS law (three firms) or the European regulatory regime for machinery 

safety (three firms). Learning was weaker, or prone to misconceptions, when those 

involved in plant design and manufacture were only aware of OHS legal obligations 

through their interactions with customers, distributors or other industry sources. 

Learning about OHS legal obligations was lacking when those involved in plant design 

and manufacture did not engage directly with particular legal instruments, did not 

                                                 
254  James P et al, ‘The use of external sources of health and safety information and advice: the case of 

small firms’ (2004) 2(1) Policy and Practice in Health and Safety 91-103, p 94. 
255  Lamm F and Walters D, ‘Regulating occupational health and safety in small business’ in Bluff L et al 

(eds), OHS Regulation for a Changing World of Work, The Federation Press, Sydney, 2004, 94-119. 
256  Walters D, Health and Safety in Small Enterprises: European Strategies for Managing Improvement, 

PIE-Peter Lang, Brussels, 2001, pp 32, 51, 140, 153. 
257  Genn H, n 248, pp 219, 223-225. 
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encounter them through their interactions with external actors, and did not have past 

experience of their OHS legal obligations.    

 

In essence, in plant designer-manufacturer firms, knowledge about OHS legal 

obligations (and OHS matters generally) was constructed through everyday practice in 

the operations of firms and their interactions with external actors, and on the basis of the 

personal histories and capacities of individuals in those firms. In some firms, particular 

OHS legal obligations were constituents of OHS knowledge, but there were constituents 

of OHS knowledge other than OHS legal instruments or authoritative sources of 

information about OHS legal obligations.     

 

Without an accurate understanding of at least the core elements of Australian OHS law, 

those involved in plant design and manufacture lacked or had only a partial conceptual 

framework for addressing OHS. It is important to emphasise, however, that low 

awareness of OHS legal obligations in plant designer-manufacturer firms did not mean 

these obligations were without influence in those firms. 

 

In addition to the three firms in which key individuals knew some detail about 

Australian OHS law, there were 11 other firms in which key individuals’ awareness of 

OHS law was low but the perceived threat of the law was a motivation for those firms 

to take some action to address OHS.258 As well as the three firms in which key 

individuals knew some detail about the European regulatory regime for machinery 

safety, there were eight other firms in which key individuals’ awareness of the 

European requirements was low but the law was a motivation for those firms to take 

some action to address OHS,259

                                                 
258  For further discussion of Australian OHS law as a motivation for firms to take OHS action see chapter 

8, section 8.3.2. 

 in order for their plant to be marketable in Europe. 

Also, some firms were motivated to take some action by a non-specific concern about 

litigation or legal liability. In some instances these legal imperatives were relayed or 

amplified by customers, distributors or other industry sources. The OHS legal 

obligations therefore had a wider influence as they contributed to firms’ motivations for 

addressing OHS, but they did not necessarily compel firms to learn about specific 

obligations, accurately and comprehensively.   

259  For further discussion of the European regulatory regime for machinery safety as a motivation for 
firms to take OHS action see chapter 8, section 8.3.2. 
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I return to issues of OHS knowledge and motivational factors, and how they shaped 

plant designer-manufacturers’ responses to OHS, in later chapters. In chapter 6, I apply 

social constructivist perspectives260

  

 of learning to explain how those involved in plant 

design and manufacture constructed OHS knowledge through everyday activities, and 

interpreted what they experienced on the basis of their different personal histories and 

capacities. In chapter 8, I locate the OHS legal obligations among a series of legal, 

quasi-legal and commercial motivations that shaped firms’ responses to OHS. 

3.6 Conclusion 

In this chapter, I have demonstrated that Australian OHS law posed a series of 

challenges arising from differences in the substance of the OHS Acts, plant regulations 

and generic plant codes of practice, within and between the ten jurisdictions, and the 

rather vague, imprecise or opaque character of some key terms and expressions in OHS 

law. Due to this complexity and lack of clarity, Australian OHS law was poorly 

equipped to facilitate its interpretation and application by plant designers and 

manufacturers, to positively influence their responses to OHS law, and to fulfil the 

law’s aim of constituting arrangements for ongoing self-regulation and compliance by 

duty holders.   

     

The complexity, economic inefficiency, different levels of legal protection, and the 

impact on competitiveness engendered by jurisdictional differences have been recurring 

themes in Australian OHS law and policy since at least the mid-1980s.261 There have 

been repeated calls for a nationally uniform system of OHS statutes, regulations and 

approved codes of practice. A major National Review into Model Occupational Health 

and Safety Laws262

                                                 
260  See for example Billett S, ‘Situated learning: bridging sociocultural and cognitive theorising’ (1996) 

6(3) Learning and Instruction 263-280; Billett S, ‘Knowing in practice: re-conceptualising vocational 
expertise’ (2001) 11 Learning and Instruction 431-452; Brown J S and Duguid P, ‘Organizational 
learning and communities-of-practice: toward a unified view of working, learning and innovation’ 
(1991) 2(1) Organization Science 40-57; Palincsar A S, ‘Social constructivist perspectives on 
teaching and learning’ (1998) 49 Annual Review of Psychology 345-375. 

 commissioned by the Federal Labor government in 2008 has made 

261  Johnstone R, n 11, p 88; Johnstone R, n 59; Industry Commission, Work, Health and Safety. Inquiry 
Into Occupational Health and Safety, vol 1, AGPS, Canberra, 1995, ch 9.  

262  See recommendations 1, 3, 29-32, 34 in Stewart-Crompton R et al, National Review Into Model 
Occupational Health and Safety Laws. First Report to the Workplace Relations Ministers’ Council, 
Commonwealth of Australia, Canberra, 2008. See also recommendation 90 in Stewart-Crompton R et 
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wide-ranging recommendations for a national model Work Health and Safety Bill,263

 

 

including duties of plant designers and manufacturers. The intention is that the MWHS 

Bill will be adopted in all Commonwealth, state and territory jurisdictions by December 

2011, and will be supported by uniform regulations and approved codes of practice for 

plant, among other matters. If successful, this will mean uniform duties and obligations 

for plant designers and manufacturers around Australia.  

Addressing the legal and linguistic difficulties in Australian OHS law through the 

national uniformity process would be an important step forward but it would be 

unhelpful to encourage the belief that uniformity or semantic changes would resolve the 

problem of low awareness of OHS law. Awareness of common law obligations and, for 

those exporting to Europe, the European requirements for machinery safety was also 

low. I have explained that the low awareness of OHS legal obligations was best 

accounted for by the failure of persons involved in plant design and manufacture, in 

most firms, to engage directly with their OHS legal obligations, or other authoritative 

sources of information about their obligations. Rather than drawing on authoritative 

sources, those involved in plant design and manufacture constructed knowledge for 

addressing OHS through their participation in work activities and interactions with 

others, as I will demonstrate further in chapter 6. 

 

There is some debate about whether specific knowledge of OHS legal obligations is an 

essential pre-requisite for compliance, or whether it is sufficient for obligations to be 

imparted through other sources and internalised as part of the everyday operations of 

firms and activities of individuals.264 When the National Standard for Plant was 

developed in the 1990s, the economic impact assessment of the standard did not include 

any analysis of the impact on plant designers and manufacturers265 because it was 

assumed that “there was already a significant degree of de facto compliance with the 

National Standard”.266

                                                                                                                                               
al, National Review Into Model Occupational Health and Safety Laws. Second Report to the 
Workplace Relations Ministers’ Council, Commonwealth of Australia, Canberra, 2009. 

 Could this be true? 

263  Model Work Health and Safety Bill, revised draft 11/5/2010. Henceforth, I refer to this as the MWHS 
Bill 2010. 

264  See for example Genn H, n 248, p 224; Hutter B, n 10, pp 6, 97. 
265  Or the other upstream duty holders – importers and suppliers of plant. 
266  Worksafe Australia, n 50, p x. 
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In this chapter, I have also shown that the obligations of plant designers and 

manufacturers in Australian OHS law embodied ten core elements, some of which 

reflected the common law, and most of which were also represented in the European 

regulatory regime for machinery safety. In this thesis, I apply these core elements as a 

conceptual framework for analysing and evaluating firms’ OHS performance and 

arrangements for addressing OHS. 

 

With regard to OHS performance, three of the core elements were essential to 

preventing work-related death, injury and ill-health arising from plant. These were the 

core elements relating to hazard identification, risk control, and provision of plant safety 

information. They were essential for prevention in the sense that plant could not be 

regarded as safe and without risks to health unless plant designer-manufacturers had 

comprehensively recognised the hazards of their plant, eliminated these hazards or taken 

effective action to minimise risks arising from these hazards, and provided plant safety 

information to support and reinforce risk control measures. I frame these core elements 

as substantive OHS outcomes and apply them in examining firms’ OHS performance in 

chapter 5. In the same chapter, I also consider the extent to which plant designer-

manufacturers addressed risks arising in different aspects of use across the life cycle of 

plant, and through unintended use. 

 

With regard to plant designer-manufacturers’ arrangements for addressing OHS, I 

examine these in chapter 7, with reference to two other core elements. These are the 

core element relating to taking positive, proactive and systematic steps to ensure, so far 

as reasonably practicable, that plant is designed and constructed to be safe and without 

risks to health, and the core element relating to assessment of risks. 

 

A further crucial question is whether OHS regulators fostered the kind of self-regulatory 

arrangements required for persons responsible for plant design and manufacture to 

comply with their continuing obligations in Australian OHS law. The role and influence 

of OHS regulators in plant design and manufacture is the issue examined in the next 

chapter.  
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CHAPTER 4 

 The Role and Influence of OHS Regulators 
in Plant Design and Manufacture 

 

4.1 Introduction 

In chapter 3, I demonstrated that Australian OHS law1 required plant designers and 

manufacturers to establish and implement arrangements to comply with their 

continuing obligations to ensure, so far as reasonably practicable, that their plant was 

designed and constructed to be safe and without risks to health. The OHS statutes 

coupled this self-regulatory approach with inspection and enforcement by the state, a 

form of enforced self-regulation.2

 

  

The OHS statutes provided3 for inspectors with broad powers to enter and inspect 

workplaces, investigate OHS matters, and receive information and assistance from 

those inspected.4 Inspectors also had the power to issue improvement and prohibition 

notices (administrative enforcement), and initiate prosecutions for contraventions of 

OHS law (criminal enforcement).5

                                                 
1  In this thesis, I use the term Australian OHS law to refer collectively to the OHS statutes, and the 

regulations and approved codes of practice made under these OHS statutes. 

 In principle, Australian OHS regulators could use 

2  Ayres I and Braithwaite J, Responsive Regulation. Transcending the Deregulation Debate, Oxford 
University Press, Oxford, 1992, pp 101-106. 

3  As my focus in this thesis is on Australian OHS law in force at the time of data generation for this 
research, I use the past tense in referring to the law at that time. The current OHS statutes continue to 
provide for inspectors with broad functions and powers. I also indicate in this chapter any key changes 
in the OHS statutes or regulations since data generation. In addition, in chapter 9, section 9.8.1, I 
examine proposals for uniform OHS law in Australia which are the latest developments in relation to 
enforcement of Australian OHS law.  

4  For discussion generally of inspectors powers and functions see Johnstone R, Occupational Health 
and Safety Law and Policy. Text and Materials, 1st ed, LBC Information Services, Sydney, 1997, ch 
8; Johnstone R, Occupational Health and Safety Law and Policy. Text and Materials, 2nd ed, Lawbook 
Co, Sydney, 2004, pp 373-400.  

5  Note that these were the enforcement mechanisms available in Victoria and South Australia at the 
time of data generation. Additional mechanisms are now used in OHS enforcement in some Australian 
jurisdictions. These include infringement notices (on the spot fines) and enforceable undertakings. For 
discussion of the use of these mechanisms in OHS enforcement see Bluff E and Johnstone R, 
‘Infringement notices: stimulus for prevention or trivialising offences?’ (2004) 19 Journal of 
Occupational Health and Safety – Australia and New Zealand 337-346; Johnstone R and King M, ‘A 
responsive sanction to promote systematic compliance? Enforceable undertakings in occupational 
health and safety regulation’ (2008) 21(3) Australian Journal of Labour Law 280-315. 
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their inspection and enforcement powers with plant designers and manufacturers, as 

they could with any other duty holders.   

 

In this chapter, I examine inspection and enforcement with plant designers and 

manufacturers by WorkSafe Victoria, the Victorian OHS regulator, and Workplace 

Services,6 the South Australian OHS regulator.7 I also examine the responses of plant 

designer-manufacturers8 to inspection and enforcement by these and other regulators.9

 

 

The chapter is therefore relevant to the research questions concerning how OHS 

regulators sought to influence responses to OHS in the design and manufacture of 

workplace plant, and how plant designer-manufacturers responded to OHS regulation.      

In examining the OHS regulators’ inspection and enforcement policies and practices, 

and plant designer-manufacturers’ responses to inspection and enforcement, I apply 

three theoretical or conceptual frameworks. The first of these is Ayres and 

Braithwaite’s10

                                                 
6  Workplace Services was the South Australian OHS regulator at the time of data generation and was 

part of a larger department, the Department for Administrative and Information Services. The South 
Australian OHS regulator is now SafeWork SA. 

 theory of responsive enforcement. This theory holds that regulators can 

7  Note that limited time and resources precluded investigation the inspection and enforcement policy 
and practice of Australian OHS regulators in all Commonwealth, state and territory jurisdictions for 
OHS law, or by member states in the European Economic Area. For discussion of Australian OHS law 
and the European regulatory regime for machinery safety see chapter 3, sections 3.3 and 3.4.   

8  In this thesis, I use the term plant designer-manufacturers to refer to firms involved in both the design 
and manufacture of workplace plant. See also chapter 2, section 2.5.2. Note that I refer to designers 
and manufacturers separately when discussing these duty holders generally. 

9  In section 4.4, I examine plant designer-manufacturers’ experience of inspection and enforcement of 
OHS requirements by any regulator. In practice this included Australian OHS regulators in four states 
and mining regulators in two states but none of the designer-manufacturers in this research had 
experienced enforcement in a European country. As no firms had encountered European enforcement 
I have not examined these arrangements in this thesis but note in passing that articles 1.2 and 7 of the 
Machinery Directive (European Commission, ‘Council directive 98/37/EC of 22 June 1998 on the 
approximation of laws of the member states relating to machinery’ (1998) Official Journal L 207, 
23/07/1998, 1-46) required each member state to carry out market surveillance of machinery to assess 
and enforce compliance with the directive. See also Boy S and Limou S, The Implementation of the 
Machinery Directive. A Delicate Balance Between Market and Safety, European Trade Union 
Technical Bureau for Health and Safety (TUTB), Brussels, 2003, pp 83-99; Swedish Working 
Environment Authority, Scrutiny of Products and Documentation – “Market Control”, Work 
Environment Authority Unit for Machinery and Personal Protective Equipment, Stockholm, 2002. 

10  For discussion of responsive enforcement and its application see Ayres I and Braithwaite J, n 2, pp 35-
41; Gunningham N and Johnstone R, Regulating Workplace Safety. Systems and Sanctions, Oxford 
University Press, Oxford, 1999, pp 113-121; Johnstone R, ‘Rethinking OHS enforcement’ in Bluff L 
et al (eds), OHS Regulation for a Changing World of Work, The Federation Press, Sydney, 2004, 146-
178, pp 155-160; Scott C, ‘Regulation in the age of governance: the rise of the post-regulatory state’ 
in Jordana J and Levi-Faur D (eds), The Politics of Regulation: Institutions and Regulatory Reforms 
for the Age of Governance, Edward Elgar, Cheltenham, 2004, 145-176, pp 157-160; Yeung K, 
Securing Compliance. A Principled Approach, Hart Publishing, Oxford, 2004, p 161. 
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be more effective in improving compliance with the law if they use a judicious mix of 

cooperation, and deterrence by sanctioning persistent contraventions of the law.11 

Responsive enforcement tailors inspection and enforcement to take account of the 

regulatee’s knowledge and motivation. It is an interactive, tit-for-tat strategy, in which 

the regulator initially cooperates with the regulatee, nurturing compliance through 

advice and persuasion. If the regulatee does not comply, the regulator applies 

intermediate sanctions, such as improvement and prohibition notices and, if the 

regulatee fails to respond to these mechanisms, the regulator moves to stronger 

sanctions, such as prosecution with penalties imposed by the courts.12

 

  

Second, drawing on Hutter,13 Johnstone14 and Parker,15 I distinguish three different 

types of compliance. These are rule compliance or conformance with specific 

provisions of the law;16 substantive compliance with regulatory goals or objectives;17 

and self-regulation which requires commitment, capacity and institutionalisation of 

arrangements to ensure ongoing compliance.18

 

 

                                                 
11  For discussion of cooperative and deterrent approaches see Gunningham N and Johnstone R, n 10, pp 

111-112; Hutter B, Regulation and Risk. Occupational Health and Safety on the Railways, Oxford 
University Press, Oxford, 2001, pp 15-16; Johnstone R, n 10, pp 150-155. 

12  Ayres I and Braithwaite J, n 2, pp 21-22; Johnstone R, n 10, pp 155-158. See also Black J, ‘Managing 
Discretion’ paper presented to the Australian Law Reform Commission Conference: Penalties, 
Principles and Practice in Government Regulation, Sydney, Australia, 2001, pp 20-21. Note that the 
use of a tit-for-tat strategy requires that the regulator has comprehensive and reliable information 
about regulated firms, and that firms know how to interpret and respond to the regulator’s use of 
different mechanisms. As well as escalating enforcement if the regulatee is not responsive, the 
regulator can also de-escalates enforcement if the regulatee is responsive. 

13  Hutter B, n 11, pp 15-16, 301-302. 
14   Johnstone R, n 10, pp 147-148. See also Johnstone R and Jones N, ‘Constitutive regulation of the 

firm: OHS, dismissal, discrimination and sexual harassment’ in Arup C et al (eds), Labour Law and 
Labour Market Regulation: Essays on the Construction, Constitution and Regulation of Labour 
Markets and Workplace Relationships, The Federation Press, Sydney, 2006, 483-502, pp 485-486. 

15  Parker C, The Open Corporation. Effective Self-Regulation and Democracy, Cambridge University 
Press, Cambridge, 2002, pp ix-x, 27, 43-61. 

16  For example, the conduct of risk assessment, as distinct from the quality and rigour of assessment. 
17  For example, eliminating or minimising risks in plant. 
18  As discussed in chapter 3, sections 3.1 and 3.3.2.1, Australian OHS law required plant designers and 

manufacturers to implement arrangements to comply with their continuing obligations. More 
generally, regulatory scholars argue that self-regulation involves a commitment to comply, the 
acquisition of specialised skills and knowledge, and the ongoing institutionalisation of compliance, for 
example, through the implementation of ongoing risk management by firms. See for example, 
Johnstone R and Jones N, n 14, pp 485-486; Parker C, n 15, pp ix-x, 43-61  
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Third, I apply principles of enforcement proposed by Yeung,19

 

 based on the 

constitutional values of liberal, democratic legal systems. Of particular relevance to this 

research are the principles of certainty and stability of inspection and enforcement, to 

reduce the scope for arbitrariness and inconsistency in enforcement; the transparency of 

regulatory decisions to those affected by them; procedural fairness through procedures 

that give effect to fair treatment; and consistency, by treating like cases alike.  

My central argument in this chapter is that the Victorian and South Australian OHS 

regulators neglected plant designers and manufacturers but some types of encounters 

between plant designer-manufacturer firms and these, or other, regulators captured 

firms’ attention and prompted them to take OHS action. The Victorian and South 

Australian OHS regulators’ interactions with plant designers and manufacturers were 

minimal and spasmodic, and their inspection and enforcement with these duty holders 

was strategically weak. Yet plant designer-manufacturer firms took OHS action in 

response to closer interactions with these and other regulators, and messages about 

inspection and enforcement amplified by their customers or distributors. 

 

The chapter is structured as follows. In the first part of the chapter, I examine inspection 

and enforcement from the perspective of the Victorian and South Australian OHS 

regulators, considering their organisation of inspection and enforcement,20 and their 

inspection and enforcement with plant designers and manufacturers.21 In the second part 

of the chapter, I present findings from the perspective of plant designer-manufacturers, 

examining their encounters with OHS regulators, inspection and enforcement.22 In the 

chapter conclusion, I foreshadow the need for the OHS regulators to adopt a 

fundamentally different approach to inspection and enforcement with plant designers 

and manufacturers, and some possible ways for regulators to enhance their interactions 

with these duty holders.23

                                                 
19  For a discussion of all of these principles see Yeung K, n 10, pp 36-43. 

 

20  See section 4.2. 
21  See section 4.3. 
22  See section 4.4. 
23  See section 4.5. 
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4.2 The Organisation of Inspection and Enforcement  

4.2.1 Overview of issues in the organisation of inspection and 
enforcement 

In this section, I demonstrate that the Victorian and South Australian OHS regulators 

neglected plant designers and manufacturers because these regulators did not organise 

and direct their inspectorates’ strategy and effort to engage with these duty holders. I 

explain that neither OHS regulator had a specific, coordinated strategy or program of 

action to focus inspectorate attention on plant designers and manufacturers. Rather, both 

regulators were committed to achieving other strategic priorities and targets; had a 

dominant paradigm of employer/worker focused compliance support, inspection and 

enforcement; and organised their staff resources in a way which discouraged inspectors 

and specialist staff from pursuing matters with plant designers, manufacturers or other 

upstream duty holders.24

 

  

I also begin to show that the OHS regulators’ minimal and spasmodic inspection and 

enforcement with plant designers and manufacturers was strategically weak. The 

regulators’ policies guided the choice of action taken by their inspectors and specialist 

staff but permitted them considerable discretion25

 

 to choose how to interact with duty 

holders. 

4.2.2 Policy, priorities and structural imperatives 

The inspection and enforcement policies of both OHS regulators stated that they would 

target plant designers and manufacturers, along with employers and other duty 

holders.26

I’m not aware of anything that’s really significant in terms of resourcing and effort 
that's been put into that area specifically. Certainly since my time involved in the 
regulator, the general sort of compliance and enforcement policy has always stated that 
all relevant duty holders would be targets of compliance and enforcement activity. I 
think that it’s fair to say that the reality of that is that the principal focus of compliance 

 Despite this, neither regulator had a specific, coordinated strategy or program 

of action to target these duty holders. As senior managers with the Victorian and South 

Australian regulators respectively explained:    

                                                 
24  The upstream duty holders for plant are designers, manufacturers, importers and suppliers. 
25  For discussion of the exercise of discretion by law enforcement officers see Black J, n 12. 
26  Workplace Services, Enforcement Policy, Department for Administrative and Information Services, 

Government of South Australia, Adelaide, 2000, p 3; Victorian WorkCover Authority, Health and 
Safety Compliance and Enforcement Policy, Victorian WorkCover Authority, Melbourne, 2002, p 8. 
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and enforcement … has been more at the employer and direct workplace level with 
probably very little ultimately targeted at designers and manufacturers or any other 
upstream party (WS-7(Vic), lines 46-57). 

If you had the luxury of skills and resources it would be the sort of thing where you 
went out and deliberately asked the question, the machinery which is being imported or 
designed or manufactured in this state, what does this do to the people who are using it, 
and frankly we don’t have anything at that sort of level. Obviously the opportunity is 
there but it is not done in a coordinated way (M-4(SA), lines 57-65). 
 

Both regulators’ priorities and targets focused their effort in other areas. The Victorian 

OHS regulator had a series of strategic priorities27 which related to reducing injuries in 

particular industry sectors or employers, common injury types, such as musculoskeletal 

sprains and strains, and occupational fatalities. This regulator’s principal basis for 

determining priorities was workers’ compensation data and the industry program 

divisions were responsible for targeting inspections and programs to address these 

priority areas.28

 

 

In South Australia, much of the work of inspectors involved responding reactively to 

reported incidents and complaints.29 The regulator was starting to target programs to 

particular industry sectors30 and, as in Victoria, the principal basis for identifying 

priority areas was workers’ compensation claims data, with the regulator also 

considering its own employer-focused workplace and industry data.31

 

  

                                                 
27  Victorian WorkCover Authority, Strategy 2000, Victorian WorkCover Authority, Melbourne, 2000, 

pp 14-15; Victorian WorkCover Authority, WorkSafe Victoria Inspectors, Victorian WorkCover 
Authority, Melbourne, 2002, p 2; Victorian WorkCover Authority, 2003 Annual Report, Working 
Together, Victorian WorkCover Autority, Melbourne, 2003, pp 20-21.  

28  Each industry program division of WorkSafe Victoria obtained an extract of recent claims for the 
division and developed lists of employers to be targeted by each team of inspectors. See National 
Research Centre for OHS Regulation, OHS Enforcement in Australia and New Zealand. A Stocktake 
of the Responsibilities, Policies and Practices of Australian and New Zealand OHS Regulators, 
National Research Centre for OHS Regulation, Australian National University, Canberra, 2005, pp 
53-54. This report presents baseline information based on surveys completed by ten OHS regulators in 
2001 and 2002, and additional policy and practice reports provided by regulators. See also Workplace 
Relations Ministers’ Council, Comparative Performance Monitoring Report, 4th ed, Department of 
Employment and Workplace Relations, Canberra, 2002. 

29  Interviews with managers M-2(SA) and M-3(SA) emphasised the prevalence of the reactive response 
to incidents and complaints in the work of South Australian OHS inspectors, and the regulator’s 
efforts to define and implement planned projects to reduce the proportion of reactive work. 

30  Workplace Services, Industry Projects 2000 and Beyond, Department for Administrative and 
Information Services, Adelaide, 2000. 

31  Workplace Services, n 30, pp 2-3. 
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In the context of the two regulators’ priorities and targets, their involvement with plant 

designers and manufacturers was minimal and spasmodic. As two inspectorate team 

managers with the Victorian and South Australian regulators respectively stated:   

Because field staff have so many other priorities and they’ve got targets and all those 
sorts of things, the actual want or the time that they have to go back and follow things 
up is a problem for people and it’s only those really passionate ones or ones that you 
know want to go through that whole process that would follow it and I think that there’s 
lots of lost opportunity or missed opportunity there (WS-4(Vic), lines 860-868). 

We’ve got our reactive work and then we’ve got our project, proactive work which is 
targeted at those industries that are causing the problem. There is an issue in relation to 
manufacturers but we focus our energy where we can do the most and we are more 
focused on injuries to employees and the requirements of an employer (M-3(SA), lines 
393-397). 

 

These two examples capture the essence of the problem. Issues relating to plant design 

and manufacture required time to follow through and, with other organisational 

priorities and targets to meet, individual inspectors tended not to pursue OHS matters 

upstream. 

 

In addition, the OHS regulators had traditionally inspected and enforced the 

responsibilities of employers in relation to their workforces. This dominant 

employer/worker paradigm was reinforced by priorities and targets identified by 

regulators principally on the basis of workers’ compensation claims data. As a principal 

field officer with the Victorian regulator explained: 

I think part of it’s historical in that we traditionally seem to have inspectors to do 
workplace inspections and people are comfortable with that …   And I know that some 
of my colleagues wouldn't even go upstream, they’d just think “oh well, we can’t really 
enforce that so we won't do the visit, we won't visit the supplier or the designer or 
whatever”, because they see that they’re not empowered. Whereas I would go and have 
a chat to them anyway … if I can enforce something I will, just to sort of educate them. 
But then you have to sort of look at your other workload and we get target lists and 
they’re usually employers and workplaces (WS-11, lines 642 – 661). 

                                                                             

The traditional employer/worker focused inspection and enforcement in workplaces was 

the comfort zone for inspectors. This was especially the case in the context of the OHS 

regulators’ priorities and targets. 

 

These priorities and targets were to be achieved by industry divisions or teams.32

                                                 
32  Divisions in Victoria and teams in South Australia. 

 The 

Victorian regulator’s 450 staff were organised into five industry program divisions and 
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three specialist divisions.33 The South Australian OHS regulator’s 120 staff were 

organised into five industry teams, and staff groups for regional and specialist services, 

and policy and program support.34 In both agencies, there was a perception among 

inspectors and specialist staff that design and manufacture issues would need to be dealt 

with by the industry division or team responsible for the manufacturing industry.35

[G]oing up the food chain, particularly in the structure that we have now, may mean 
you’re crossing industry sectors … So obviously manufacturers are in our 
manufacturing sector, whereas the issue may actually be in the public sector. So not 
only do you have to go upstream you have to go across divisional, which, the reality is it 
creates barriers or you’re handing over and you might be handing over to 
Manufacturing and Agriculture and they go “well this is not our priority” (WS-4(Vic), 
lines 868-876). 

 As a 

manager of field services in WorkSafe Victoria stated: 

 

As this example illustrates, the perceived structural imperative to refer matters 

involving plant design or manufacture to the division/team responsible for 

manufacturing was problematic as the staff in that division/team had their own 

priorities and targets to meet. They lacked ownership of plant design and manufacture 

issues referred to them by staff in other divisions or teams. 

 

The perceived structural imperatives, together with the OHS regulators’ priorities and 

targets, and the dominant paradigm of employer/worker focused inspection and 

enforcement, accounted for the regulators’ minimal and spasmodic involvement with 

plant designers and manufacturers. In the absence of specific, coordinated strategies or 

programs targeting plant designers and manufacturers, these duty holders only came 

within the ambit of the OHS regulators’ activities in three ways. First, both OHS 

regulators published guidance materials,36

                                                 
33  The five industry program divisions were for manufacturing and agriculture; public sector and 

community services; transport and storage; construction and utilities; and major hazards facilities. The 
three specialist divisions were for strategy and programs, operations support, and legal services and 
investigations. See WorkSafe Victoria, Organisational Structure, Victorian WorkCover Authority, 
Melbourne, 2003, p 1. 

 some of which included information 

relevant to plant design and manufacture. Second, inspectors or specialist staff 

occasionally interacted with plant designers and manufacturers if they had the 

34  The industry teams were construction, utilities and communication; manufacturing (general); retail, 
wholesale, storage and transport; community and business services; and primary industry, food and 
beverage manufacturing. See Workplace Services, Organisational Chart, Department of 
Administrative and Information Services, Government of South Australia, Adelaide, 2001, p 1.  

35  Manufacturing and agriculture division in Victoria and manufacturing team in South Australia. 
36  See section 4.3.2. 
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inclination and time to follow matters upstream in the course of workplace 

inspections37 or programs38 focusing on particular types of plant. Third, the OHS 

regulators had prescribed responsibilities to administer design notification or 

registration for prescribed plant.39 These activities rarely involved administrative 

enforcement, through improvement or prohibition notices,40 or criminal enforcement 

through prosecution.41

 

  

The inspection and enforcement policies of the Victorian and South Australian OHS 

regulators indicated that, in their minimal and spasmodic dealings with plant designers 

and manufacturers, inspectors and specialist staff could choose from a mix of advice 

and persuasion, improvement and prohibition notices, and prosecution.42 The 

regulators’ policies provided criteria to guide inspectors and specialist staff in their 

choice of action but indicated that they would make a case-by-case decision about what 

action to take in particular circumstances.43 Neither regulator’s policy invoked an 

interactive, tit-for-tat strategy and escalation of enforcement if duty holders were not 

responsive (or de-escalation if they were responsive).44

 

 

                                                 
37  See section 4.3.2. 
38  See section 4.3.4. 
39  For the relevant legal requirements see chapter 3, section 3.3.3.3. For discussion of the OHS 

regulators’ role in administering design notification (in Victoria) and design registration (in South 
Australia) see section 4.3.5. 

40  See section 4.3.3. 
41  See section 4.3.6. 
42  Victorian WorkCover Authority, n 26; Workplace Services, n 26. 
43  The South Australian OHS regulator’s policy advised that inspectors would take account of the 

particular circumstances of a matter, the likelihood that the duty holder would take remedial action 
without a notice or prosecution, and the need to ensure safety. The Victorian regulator’s policy 
advised that inspectors would consider the seriousness of the matter with reference to the degree of 
risk and the perceived contravention; the actual or potential consequences of the risk; the regulator’s 
priorities and targets; the degree of public concern; the duty holder’s response and history of 
compliance. See Workplace Services, n 26, pp 6-11; Victorian WorkCover Authority, n 26, pp 8-10. 

44  As regulatory scholars have observed, OHS and other regulators do not generally apply strategies of 
responsive enforcement as they often do not have the resources to work their way up and down the 
hierarchy with each duty holder. There are, however, solutions to the problem of limited resources. 
For example, the regulator can enter the enforcement hierarchy at different levels based on the 
organisation’s self-regulation of OHS, its past compliance and OHS performance, and the degree of 
risk resulting from identified contraventions of OHS law rather than beginning with advice and 
persuasion. See Black J, n 12, p 20; Gunningham N and Johnstone R 1999, n 10, pp 123-129; 
Johnstone R, n 10, pp 159-160. 
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The Victorian policy briefly stated that principles of proportionality, consistency and 

transparency should be applied in inspection and enforcement,45 but the South 

Australian policy was silent on these issues. Neither policy emphasised that compliance 

with the states’ respective OHS laws required ongoing self-regulation and action by 

firms to ensure health and safety, so far as (reasonably) practicable.46

  

 In practice, the 

OHS regulators’ enforcement policies permitted their inspectors and specialist staff 

considerable discretion to choose whether to interact with plant designers and 

manufacturers, how to define compliance and how to secure compliance. 

4.2.3 Summary of issues in the organisation of OHS inspection and 
enforcement 

In this section I have established that the organisation of inspection and enforcement 

by the Victorian and South Australian OHS regulators did not support their 

engagement with plant designers and manufacturers. The regulators’ priorities and 

targets, and the dominant employer-worker paradigm favoured interaction with 

employers and workers at the workplace. There were also structural imperatives for 

inspectors and specialist staff to refer design and manufacture matters to the division or 

team responsible for the manufacturing industry, rather than pursuing these matters 

themselves. As a consequence, the regulators’ involvement with plant designers and 

manufacturers was minimal and spasmodic. 

 

Inspectors and specialists were also guided by their agency’s enforcement policies but 

were able to choose the approaches and mechanisms used in their interactions with duty 

holders in particular circumstances. In their infrequent encounters with plant designers 

and manufacturers, the regulators did not engage strategically with these duty holders, as 

I demonstrate further in the following section.  

                                                 
45  Victorian WorkCover Authority, n 26, pp 8-9. 
46  Note that the continuing nature of obligations in OHS law was emphasised in a later WorkSafe 

Victoria policy issued following the enactment of OHSA 2004 (Vic). See WorkSafe Victoria, 
Workplace Compliance and Enforcement Policy, WorkSafe Victoria, Melbourne, 2005, p 7. Note also 
that WorkSafe Victoria’s field procedures authorised inspectors to provide advice about managing 
OHS through a planned approach, management and employee involvement, risk management, 
information and training. In the context of the employer/worker paradigm of inspection and 
enforcement, such advice tended to be directed to employers. Victorian WorkCover Authority, Field 
Operations Manual, Victorian WorkCover Authority, Melbourne, 2003, ch 1.1.    
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4.3 Inspection and Enforcement with Plant Designers and 
Manufacturers 

4.3.1 Overview of inspection and enforcement 

In this section, I further develop my argument that the Victorian and South Australian 

OHS regulators neglected plant designers and manufacturers in all of the regulators’ 

functions. I show that these OHS regulators treated plant designers and manufacturers 

as a special interest topic which inspectors or specialist staff could pursue at their 

discretion in the course of inspections, programs or the administration of design 

notification/registration. 

 

I also demonstrate that the OHS regulators’ minimal and spasmodic involvement with 

plant designers and manufacturers was strategically weak. They principally used a 

cooperative approach, although they did not generally play an advisory role. They 

typically used persuasion to negotiate solutions with plant designers and manufacturers, 

and infrequently increased the pressure to comply by issuing improvement or 

prohibition notices. The Victorian regulator had rarely prosecuted plant designers and 

manufacturers, and the South Australian regulator had not prosecuted these duty holders 

at all. The regulators perceived a series of impediments to issuing notices to upstream 

duty holders generally, and to prosecuting these duty holders, but had not taken steps to 

resolve these impediments. 

 

In addition, I show that these OHS regulators’ involvement with plant designers and 

manufacturers was typically reactive and event-focused,47

                                                 
47  For further discussion of the reactive, event focus of OHS prosecutions in Australia see Johnstone R, 

Occupational Health and Safety, Courts and Crime. The Legal Construction of Occupational Health 
and Safety Offences in Victoria, The Federation Press, Sydney, 2003, chs 3-5.  

 as they responded to a 

fatality, serious injury or other incident, or a complaint involving particular plant, rather 

than in the course of planned inspections in targeted or priority areas. The regulators 

treated compliance by plant designers and manufacturers as a single event, focusing on 

securing particular preventive measures (substantive compliance) or checking 

compliance with particular provisions (rule compliance), rather than securing the 

commitment, capacity and arrangements for ongoing self-regulation by firms. 

Inspection and enforcement was also inclined to be arbitrary, inconsistent and lacking in 

procedural fairness. 
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4.3.2 Treatment of plant design and manufacture in inspections 

The OHS inspectors in Victoria and South Australia rarely followed matters upstream 

with plant designers and manufacturers. The current and past inspectors48 interviewed 

for this research were only able to recall a small number of examples of situations in 

which they had interacted with plant designers and manufacturers, over their working 

lives as inspectors.49

 

 

Five Victorian inspectors50 provided, between them, six examples of pursuing OHS 

matters with plant designers and manufacturers. The first inspector51 had negotiated 

with a manufacturer to reduce the risk of excessive pressure in the manufacturer’s 

concrete pumps as a result of blow back incidents with these pumps. A second 

inspector52 had negotiated with two manufacturers of lifting clutches used for erecting 

concrete panels to address design faults in the clutches, as a result of incidents in panel 

erection. The same inspector had directed the manufacturer of a trenching digger 

attachment to re-issue warnings and safe use instructions after a worker was seriously 

injured while using the digger. A third inspector53 had negotiated with the manufacturer 

of semi-trailer container lifters (side lifters) to resolve a risk of instability following a 

rollover incident. A fourth inspector54 had negotiated with the designer of a faulty 

component of a patient lifter which had caused the lifter to fail. A fifth inspector55

 

 

directed the designer-manufacturer of a wire-forming machine to conduct hazard 

identification and risk assessment for the firm’s plant, in the course of a planned 

inspection in a priority industry. 

                                                 
48  Some interviewees were current inspectors. Others had worked as inspectors prior to their current role. 

See also chapter 2, section 2.4.2.3 and 2.4.2.4. 
49  At the time of data generation for this research, the regulators’ inspection records did not enable their 

interactions with upstream duty holders to be readily identified. To obtain such information from these 
records it would have been necessary to read through the files for each organisation to determine if 
there was any design or manufacture involvement. It was therefore necessary to rely on individual 
inspectors’ accounts of their own activities.   

50  Of the nine interviewees who were current or past inspectors with WorkSafe Victoria. 
51  Interview with WS-12(Vic). 
52  Interview with WS-14(Vic). 
53  Interview with WS-6(Vic). 
54  Interview with WS-4(Vic). 
55  Interview with WS-5(Vic). 
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Four56 South Australian inspectors provided, between them, 11 examples of pursuing 

OHS matters with plant designers and manufacturers. One long-term inspector57 was 

responsible for six of these examples. This inspector was unique among the inspectors 

in both states,58 in making it a practice to follow issues upstream if non-compliance 

related to upstream duty holders. Following a fatality involving a diving air compressor, 

this inspector had negotiated with the manufacturer of the compressor to replace the air 

intake hose on the compressor with one less easily damaged by heat. After other 

incidents, he had directed a manufacturer of a diving recompression chamber to 

incorporate an interlocking mechanism on the chamber; and negotiated with the 

designer-manufacturer of brewing plant to resolve a steam burn hazard. Following a 

complaint about a work process, the same inspector had negotiated with a manufacturer 

of powder coating ovens and provided advice about a cost effective alarm and locking 

system that could be released from the inside. After an incident with a post driver this 

inspector negotiated with a manufacturer to improve guarding on the machine. In the 

course of planned inspections of oyster farms he had advised a manufacturer of oyster 

grading machinery about guarding the machine to the Australian Standard, 

Safeguarding of Machinery.59

  

  

A second South Australian inspector60 had pursued two matters upstream. Following an 

electrical incident he had directed a manufacturer to address electrical safety risks by 

improving insulation on plant; and following a complaint about a wood working 

machine he had warned the manufacturer of the machine about the need for the 

machine’s guard to be more easily adjustable. A third inspector61 had, after an incident 

with an onion grading machine, negotiated with the machine’s manufacturer to improve 

guarding and provided advice about applying the Australian Standard, Safeguarding of 

Machinery.62

                                                 
56  Of the eleven interviewees who were current or past inspectors with Workplace Services. 

 The same inspector had negotiated with a manufacturer of post drivers 

57  Interview with OHS-6(SA). 
58  Both current and past inspectors. 
59  Standards Australia, Safeguarding of Machinery Part 1: General Principles, AS 4024.1, Standards 

Australia, Sydney, 1996. Note that this was the current edition at the time of the inspection. 
60  Interview with OHS-3(SA). 
61  Interview with OHS-10(SA). 
62  Standards Australia, n 59. 
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about guarding following an incident with the post driver. A fourth inspector63

 

 had 

negotiated with the manufacturer of an injection moulding machine to allow sufficient 

wind down time for a rotating saw before the interlocked access door could be opened. 

This inspector had also asked whether the manufacturer had done a risk assessment for 

the plant.   

This small number of examples that Victorian and South Australian OHS inspectors 

were able to recall of pursuing matters upstream with plant designers and 

manufacturers, across their working lives as inspectors, indicates that inspection and 

enforcement with these duty holders was very rare. When inspectors did interact with 

plant designers or manufacturers they were generally responding to incidents or 

complaints involving plant rather than conducting planned inspections. Inspectors also 

principally used persuasion in their interactions with plant designers and 

manufacturers. They gave directions and negotiated with these duty holders to 

persuade them to take action. They rarely provided advice, the second element of the 

cooperative approach64

  

 to inspection and enforcement, as both OHS regulators 

discouraged their staff from providing advice, to any duty holders. 

The Victorian OHS regulator limited the inspectors’ advisory role out of concern about 

the strategic use of the inspectorate’s resources. As a WorkSafe senior manager 

explained: 
[T]here is a specific view of the organisation that our inspectors are not there to play 
what is effectively a de facto consultant role to industry. We take the view that we’re 
the regulator, we’re the only ones who can do the regulator role. And whilst there’s lots 
of other players out there who can perform other roles in the OHS system, including 
that of consulting and advising duty holders, that’s not what our role is and the 
distinction between what is providing general guidance and advice, to being the de facto 
consultant to industry, has been very much played with our inspectors (WS-7(Vic), lines 
612-622).65

 
 

In South Australia, the inspectorate’s staff had been made aware of the potential for 

legal liability for negligent advice and this discouraged staff from providing advice. A 

senior manager explained: 

                                                 
63  Interview with OHS-1(SA). 
64  Gunningham N and Johnstone R, n 10, pp 111-112; Hutter B, n 11, pp 15-16; Johnstone R, n 10, pp 

150-151. 
65  See also Victorian WorkCover Authority, n 46, ch 1; Maxwell C, Occupational Health and Safety Act 

Review, State of Victoria, Melbourne, 2004, pp 260-262.  
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[I]n the main we have tried to say to people look, none of this should stop you doing 
what you need to do, but you’ve just got to be aware that all of your actions are 
answerable in the court of law and there is such a thing called negligence, but if you are 
negligent then don’t worry about it, that’s the Department’s problem. So, we have tried 
to reassure in that direction, but you know, inevitably people take it to heart (M-4(SA), 
lines 759-766).  

 

As a consequence of these policies, inspectors rarely provided advice. Instead, senior 

managers of the OHS regulators encouraged inspectors and other staff to distribute or 

draw duty holders’ attention to various guidance materials which were produced and 

authorised by the regulators. These publications were also available at the regulators’ 

metropolitan and regional offices, and on their websites. 

 

For example, in addition to the Approved Code of Practice – Plant 1995, the Victorian 

regulator issued a booklet, Understanding the Plant Safety Package,66 about the 

provisions of state OHS law67 relating to plant and the OHS risk management process 

(for all duty holders). This regulator also produced a Plant Hazard Checklist68 to assist 

duty holders to identify different types of hazards. The regulator published Alerts 

following a fatality or other serious incident to provide advice about the risks involved 

and measures to minimise them.69 In South Australia, the OHS regulator produced 

guidance material (for all duty holders) on plant hazard identification and suitable 

guarding for common types of plant and hazards.70

                                                 
66  Victorian WorkCover Authority, Understanding the Plant Safety Package, Victorian WorkCover 

Authority, Melbourne, 1995. 

 The regulator also produced a series 

67  In this thesis, I use the term state OHS law to refer collectively to the OHS statute in a particular state, 
and the regulations and approved codes of practice made under that OHS statute. 

68  WorkSafe Victoria, Plant Hazard Checklist, Victorian WorkCover Authority, Melbourne, 2002. 
69  For details of guidance materials and Alerts relating to plant see the website of WorkSafe Victoria 

<http://www.worksafe.vic.gov.au> (March 2010) and note that dates of publication indicate sources 
available at the time of data generation. Note also that since 2007 WorkSafe Victoria has adopted 
industry safety standards for particular plant originally developed by WorkCover NSW. 

70  Workplace Services, ‘Machine Guarding’, Power Point presentation for the Workplace Services Major 
Workplace Hazards Strategy, Department for Administrative and Information Services, Adelaide, 
2002; Workplace Services, ‘Machine Guarding’, guidance booklet for the Workplace Services Major 
Workplace Hazards Strategy, Department for Administrative and Information Services, Adelaide, 
2002. 

http://www.worksafe.vic.gov.au/�
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of Safeguards71 leaflets, some of which provided guidance about particular types of 

plant, and Hazard Alerts relating to fatalities and serious incidents.72

 

  

There were some exceptions to the general rule of inspectors not providing advice. 

Some more experienced inspectors were confident of their knowledge base and were 

more facilitative.73 For example, two experienced South Australian inspectors74 

provided advice to duty holders including, on occasions, designers or manufacturers 

about how to make plant safer and provisions of Australian Standards relevant to the 

plant.75

 

   

As well as principally using persuasion in their infrequent interactions with plant 

designers and manufacturers, inspectors were also mainly concerned with single event, 

substantive compliance. They aimed to ensure that duty holders eliminated or 

minimised risks arising from particular hazards, rather than securing ongoing action to 

assess and manage the OHS risks of plant during its design and manufacture. For 

Victorian inspectors, the key reason for focusing on single event, substantive 

compliance was the regulator’s view that duty holders should already have implemented 

OHS risk management processes and therefore that inspectors should determine 

compliance by evidence of risk control measures.76

[T]he legislation has been in place for some time and there are duties to undertake 
hazard identification and risk assessment. It’s a very important process but to be 
effective at the end of the day, what I like to know is how they’re going to control that 
risk and when (WS-13(Vic), lines 411-416). 

 As a principal field officer 

explained: 

 
                                                 
71  Workplace Services, Safeguards Index, Department for Administrative and Information Services, 

Adelaide, 2002.  
72  For details of guidance materials, Hazard Alerts and Safeguards relating to plant see the website of 

SafeWork SA (the successor to Workplace Services) <http://www.safework.sa.gov.au> (March 2010) 
and note that dates of publication indicate sources available at the time of data generation.  

73  Inspectors who are facilitative are more helpful and supportive. See May P and Wood R, ‘At the 
regulatory frontlines: inspectors’ enforcement styles and regulatory compliance’ (2003) 13(2) Journal 
of Public Administration Research and Theory, 117-139, p 119.  

74  Interviews with OHS-6(SA), OHS-10(SA). 
75  These differences in inspection and enforcement style resonate with a UK study of rail safety which 

identified that some inspectors were more facilitative, passing on information about how to manage 
technical problems, how to meet safety standards and legal requirements. See Hutter B, n 11, p 104. 

76  This emphasis on risk control, rather than the hazard identification or risk assessment phases of OHS 
risk management, is also reflected in section 20 of OHSA 2004 (Vic) which requires duty holders to 
eliminate or reduce risks so far as reasonably practicable but does not require risk assessment. 

http://www.safework.sa.gov.au/�
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For the South Australian inspectors, the focus on single event, substantive compliance 

arose from a concern that the risk assessment process was inherently imprecise. As a 

result, the inspectors believed it was difficult to discuss the quality of risk assessment 

processes (with any duty holders). For example, an experienced inspector stated: 
[T]he emphasis that’s placed on the formal risk assessment, it’s almost like a block to 
inspectors. An inspector can believe something is inherently unsafe and yet if the 
manufacturer can trot out all of his paper work … then the onus is back on the inspector 
to discredit that risk assessment and it just adds a degree of complexity to dealing with 
it (OHS-6(SA), lines 1385-1391). 

             

There was only one example in each jurisdiction of an inspector asking about processes 

for hazard identification and risk assessment, and in both instances the inspectors’ 

approach was essentially one of rule compliance. They simply checked whether a risk 

assessment had been conducted and, in one case, directed that it be done, rather than 

fostering the development of the capacity and arrangements for ongoing self-regulation 

by duty holders. For example, a South Australian inspector explained that after 

inspecting unsafe injection moulding plant she had contacted the manufacturer and 

asked: “had they done hazard id and risk assessment, what things they had considered in 

the design” (OHS-1, lines 795-797).   

 

In summary, the Victorian and South Australian OHS inspectors either had not 

interacted with plant designers or manufacturers or, with one exception, had done so on 

at most one or two occasions in the course of their work as inspectors with the 

respective inspectorates. The inspectors’ infrequent interactions with plant designers 

and manufacturers were likely, at most, to prompt one-off changes to specific risk 

control measures for plant which was known to be hazardous, through injuries, incidents 

or complaints involving the plant. Inspection was unlikely to prompt continuing action 

by plant designers and manufacturers as inspectors focused on substantive or rule 

compliance in single events. There was no evidence that inspectors encouraged firms 

that designed and/or manufactured workplace plant to self-regulate and manage OHS on 

an ongoing basis.   

 

In their infrequent interactions with plant designers and manufacturers, inspectors 

typically sought to persuade duty holders to comply without also providing advice. The 
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minimal advisory role of the OHS regulators is a concern, as some empirical research77 

suggests that for such a cooperative approach to be effective in securing compliance, 

regulatees must either already have knowledge about how to comply or the regulator 

must play a more educative role so that regulatees learn how to comply. Also, inspectors 

were rarely more insistent78

 

 with plant designers and manufacturers, infrequently 

increasing the pressure to comply by issuing improvement or prohibition notices. This is 

the issue I address in the next section. 

4.3.3 Rare use of administrative enforcement in inspections 

Like OHS inspectors in other jurisdictions, inspectors in Victoria and South Australia 

were empowered to issue two kinds of administrative notices.79 They could issue an 

improvement notice requiring remedial action if they were of the opinion that a person 

was contravening or had contravened any provision of the Act (both states) or 

regulations (Victoria only) in circumstances that made it likely the contravention would 

continue (Victoria only) or be repeated (both states).80 Inspectors could also issue a 

prohibition notice to prohibit a work activity, if they were of the opinion that the activity 

involved an immediate risk to the health or safety of any person.81

 

  

Inspectors could issue improvement and prohibition notices without reference to the 

courts but failure to comply with a notice was itself a contravention of the OHS statutes 

in both states and could be prosecuted.82

                                                 
77  For example, research into compliance by small and medium firms with UK food safety requirements 

found that a cooperative approach fostered compliance if regulators interpreted self-regulatory 
requirements into more prescriptive, readily understood food safety rules. See Fairman R and Yapp C, 
‘Enforced self-regulation, prescription and conceptions of compliance within small business: the 
impact of enforcement’ (2005) 27 (Fall) Law and Policy 491-519, pp 508, 512, 516. Also, a US study 
of compliance by builders found that a cooperative approach may be effective if those regulated are 
already knowledgeable about legal requirements. See May P and Wood R, n 73, p 130. 

 In principle, improvement and prohibition 

notices were an ideal mechanism for inspectors to be more insistent, less flexible, to 

78  Inspectors who use an insistent approach expect a prompt response to their requests rather than 
spending time persuading regulatees to comply. See Hutter B, Compliance: Regulation and 
Environment, Oxford University Press, Oxford 1997, p 16. 

79  For discussion of inspectors powers to issue administrative notices see Johnstone R, n 4 (1st ed), pp 
368-384; Johnstone R, n 4 (2nd ed), pp 403-410. 

80  OHSA 1985 (Vic) ss 43, 45-46; OHSWA 1986 (SA) s 39. Note that these were the relevant provisions 
in force at the time of data generation.  

81  OHSA 1985 (Vic) ss 44-46; OHSWA 1986 (SA) s 40.  Note that these were the relevant provisions in 
force at the time of data generation.  

82  OHSA 1985 (Vic) s 43(3); OHSWA 1986 (SA) s 39(4). 
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signal that they expected a prompt response and to increase the pressure to comply with 

OHS law. In practice, inspectors rarely issued these notices in their infrequent 

interactions with plant designers and manufacturers. 

 

In the 17 examples of involvement with plant designers and manufacturers presented in 

the previous section,83 inspectors had issued only two improvement notices (one in each 

state) and one prohibition notice (in South Australia).84 This was not because inspectors 

in the two states did not generally issue these notices. In both jurisdictions inspectors 

issued notices in the normal course of enforcement. Victorian OHS inspectors issued at 

least 10,000 improvement notices and 2,000 prohibition notices each year; and South 

Australian OHS inspectors issued at least 1,000 improvement notices and around 200 

prohibition notices each year.85

 

  

The Victorian and South Australian OHS inspectors had a series of rationales for not 

issuing improvement and prohibition notices to plant designers and manufacturers.86

 

 

These perceived impediments were hypothetical rather than real and could have been 

resolved if the regulators had developed experience, policy and practice in inspecting 

and enforcing plant design and manufacture obligations through a coordinated strategy 

or program of action.      

Inspectors’ rationales for not issuing improvement and prohibition notices included the 

perception that it was difficult to determine if there was an immediate risk,87 or a 

current or continuing contravention, or if a contravention might be repeated,88

                                                 
83  See section 4.3.2. Note also that at the time of data generation for this research, the regulators’ 

inspection records did not enable inspectors’ interactions with upstream duty holders to be readily 
identified. To obtain information from these records about notices issued to plant designers and 
manufacturers it would have been necessary to read through the files for each individual organisation 
to determine if any notices had been issued for breaches of the plant design and manufacture duties. I 
therefore relied on individual inspectors’ accounts of their own activities.   

 while 

84  Interviews with OHS-3(SA), OHS-6(SA) and WS-5(Vic).  
85  These figures are for the period of data generation and sourced from annual comparative figures in 

Workplace Relations Ministers’ Council, Comparative Performance Monitoring Report, 8th ed, 
Department of Employment and Workplace Relations, Canberra, 2006, p 17. Note that the data in this 
report for notices do not include a break down of persons to whom notices are issued. See also n 83. 

86  Interviews with WS-4(Vic), WS-5(Vic), WS-6(Vic), WS-9(Vic), WS-10(Vic), WS-11(Vic), M-1(SA), 
M-3(SA), M-5(SA), E-1(SA), OHS-1(SA) and OHS-11(SA). 

87  As required by OHSA 1985 (Vic) ss 44-46; OHSWA 1986 (SA) s 40. 
88  OHSA 1985 (Vic) ss 44-46; OHSWA 1986 (SA) s 40. Note that these were the relevant provisions in 

force at the time of data generation. 
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plant was still in production (when a risk might not be realised) or if it was already 

supplied (when the activities of design and manufacture were complete). Inspectors 

believed it might also be difficult to determine how long to allow duty holders to 

comply with an improvement notice, or to decide when to lift a prohibition notice, 

especially if the required action involved changes to the design of the plant or remedial 

action for plant already supplied in large numbers. 

 

By way of a critique of inspectors’ rationales for not issuing notices, I would argue that 

through greater interaction with plant designers and manufacturers the regulators could 

have learned more about these duty holders and how to enforce the law with them. 

Through greater interaction they could have learned that firms that produce workplace 

plant typically continue to produce the same type of plant, or at least plant with common 

design features, over a period of years.89

 

 It might be difficult for an inspector to 

determine a contravention or immediate risk while plant is in production for the first 

time but if a firm has already supplied unsafe plant, and continues to produce plant with 

the same unsafe features, the risks arising in end use can provide evidence of a 

continuing or repeated contravention, or an immediate risk. Similarly, by regularly 

interacting with plant designers and manufacturers, inspectors could gain a better 

appreciation of the time they should allow for an improvement notice and when they 

could sign off on a prohibition notice. 

A further impediment to issuing notices perceived by some inspectors was the technical 

aspects of plant. Again, these technical issues were not insurmountable. The staff of 

OHS regulators included specialist engineers, ergonomists and occupational hygienists, 

and there were also inspectors with long-term experience in dealing with plant safety 

issues. Both OHS regulators provided their staff with ready access to technical 

standards through the regulators’ subscription services, as well as a range of other OHS 

information sources.90

                                                 
89  This was the case for 91% (60 of 66) of the plant designer-manufacturers in this research. Few firms 

produced fundamentally different designs on a regular basis. 

 There is also little difference in the technical issues encountered 

by inspectors enforcing compliance by employers in factories, construction sites or 

other workplaces where sophisticated technologies are used, and the technical issues 

dealt with in interactions with plant designers and manufacturers.     

90  I observed technical standards and the regulators’ intranet and library resources at their premises.  
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Finally, if problems did arise as a result of inspectors making greater use of notices with 

plant designers and manufacturers, the consequences were not dire. Persons to whom 

these notices were issued had the right to appeal91 or seek a review92

 

 of an improvement 

or prohibition notice. Such a process would allow further testing and resolution of the 

inspectorates’ policies and practices. 

In summary, inspectors were empowered to issue improvement and prohibition notices 

to plant designers and manufacturers but rarely did so with these duty holders. There 

was considerable scope for inspectors to make use of these notices to formalise their 

communications with plant designers and manufacturers, and to escalate enforcement 

when they failed to comply. To make more effective use of notices, the OHS regulators 

needed to build experience in enforcing plant design and manufacture obligations, and 

resolve any persistent impediments to issuing notices through amendments to their OHS 

statutes, policies or procedures. 

  

4.3.4 Programs for plant using advice and persuasion  

When the OHS regulators identified OHS problems which had wider ramifications for a 

range of businesses or industry sectors, they sometimes conducted a state wide93

 

 

program to focus inspection and enforcement effort on securing action to address the 

problem. To the extent that the regulators interacted with plant designers and 

manufacturers in the course of these programs these interactions followed a similar 

pattern to other inspections with these duty holders. Inspectors used persuasion and 

generally focused on securing substantive compliance through duty holders 

implementing particular measures to eliminate or minimise risks. An important 

difference was the development of specific guidance materials to provide advice in 

these programs 

                                                 
91  OHSWA 1986 (SA) s 42; OHSA 1985 (Vic) s 46.   
92  OHSWA 1986 (SA) s 42; OHSA 1985 (Vic) s 46.   
93  There was one later program conducted jointly by the six state OHS regulators in 2005/2006. This 

program involved inspections of tractors and their attachments, grain augers and all terrain vehicles at 
the premises of suppliers (500), manufacturers (114), designers (47) and importers (16). See Heads of 
Workplace Safety Authorities, Post Implementation Report. Agricultural Plant Designers, 
Manufacturers, Suppliers, Importers Program, Heads of Workplace Safety Authorities, Sydney, 2007.  
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For example, the Victorian regulator initiated a program on waste collection vehicles 

after a series of incidents, including fatalities, arising from the practice of workers 

riding on the rear steps of these vehicles. The aim of the program was to secure 

substantive compliance through changes to the design and manufacture of waste 

collection vehicles.94 The regulator had produced guidance material for Non-Hazardous 

Waste and Recyclable Materials,95 to demonstrate the state of knowledge96

[G]uidance material is about state of knowledge which is just part of the practicability 
test. Here is the state of knowledge, now you know about this, you know what’s 
possible, whether it’s practicable or not you determine in your workplace, it will be 
tested by the inspector when they get there, and ultimately it will be determined in court 
(WS-9(Vic), lines 822-828). 

 about the 

risks and ways of removing or mitigating them, so that vehicle manufacturers and 

employers in the waste collection industry could be in no doubt about what action was 

practicable for them to take. An operational strategy manager explained the role of 

guidance material: 

 

Inspectors adopted a cooperative stance with waste collection vehicle manufacturers, 

using advice (in the guidance material) and persuasion to negotiate outcomes. Although 

the regulator had established the state of knowledge in the guidance materials, and there 

was a continuing or repeated contravention where manufacturers continued to produce 

and supply waste collection vehicles without the appropriate safeguards, inspectors did 

not issue notices to manufacturers and the regulator did not initiate legal proceedings 

against these duty holders. 

  

The Victorian OHS regulator had conducted a second program to address fatalities and 

serious injuries with forklifts. The program targeted suppliers rather than designers and 

manufacturers. I have included the forklift program here as it was a rare example of a 

more strategic approach by a regulator to engaging with upstream duty holders. The 

regulator had commissioned research97

                                                 
94  Program information provided in interview with WS-6(Vic). 

 which revealed that problems previously 

95  WorkSafe Victoria, Non-Hazardous Waste and Recyclable Materials, Victorian WorkCover 
Authority, Melbourne, 2003. 

96  The expression “state of knowledge” was part of the definition of practicable in OHSA 1985 (Vic) s 4. 
“Practicable” was defined with regard to, among other matters, the state of knowledge about the 
hazard or risk and ways to remove or mitigate it. See also chapter 3, section 3.3.2.2.  

97  Lambert J and Associates, Forklift Stability and Other Technical Safety Issues, Accident Research 
Centre Monash University, Melbourne, 2003, pp 3-20; WorkSafe Victoria, Guidance Note, Forklifts – 
Instability and Excessive Speed, Victorian WorkCover Authority, Melbourne, 2003, pp 2-3. See also 
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attributed to poor driving by operators were actually caused by the unsafe design of 

forklifts. The research established that forklifts were highly susceptible to tipping over; 

and that they could be driven at speeds that exceeded their capacity to stop without 

becoming unstable. The research also indicated that forklifts could be overloaded to a 

level that impaired their stability, and that pedals for braking, acceleration and reversing 

could be easily confused by operators. The research suggested a range of possible 

design and manufacture solutions to minimise these risk factors.98

 

  

On the basis of this research, the Victorian regulator produced guidance material to 

clarify the state of knowledge about forklift risk control and advise employers and 

suppliers what action they should take to comply with their duties in section 24 of 

OHSA 1985 (Vic).99

We weren't just saying, “here is a problem, what are the answers”? We were saying, 
“here is a problem because, and this is what you can do, now if you can't do that, how 
can you do it if you can't do these things?” And they were able to classify what would 
be a solution (WS-3, lines 124-128). 

 A senior WorkSafe manager explained: 

  

The regulator’s guidance material advised employers to purchase forklifts that included 

safety features.100 The regulator used the guidance material to support forklift inspection 

and enforcement with employers, and issued improvement or prohibition notices to 

employers.101 With suppliers, the regulator used the guidance material in consultative 

forums and negotiations with the Industrial Truck Association102 and supplier firms. 

The regulator’s approach was cooperative as it used guidance material to provide 

advice, and persuasion to negotiate with the industry association and suppliers for a 

code of conduct committing suppliers to incorporate safety features in the forklifts they 

supplied.103

 

 The regulator had not issued any notice to suppliers. 

                                                                                                                                               
Larsson T et al, ‘Industrial forklift trucks – dynamic stability and the design of safe logistics’ (2003) 
Issue 1, Safety Science Monitor IV-3. 

98  Lambert J and Associates, n 97, pp 20-21; WorkSafe Victoria, n 97, p 4. 
99  Interview with WS-9(Vic). 
100  WorkSafe Victoria, n 97, p 4; WorkSafe Victoria, Forklift Safety – Reducing the Risk, Victorian 

WorkCover Authority, Melbourne, 2003, pp 6-8. 
101  Skinner W and Stewart A, Evaluation of the Forklift Instability and Traffic Management Project 

#979, July 2005-June 2006, Victorian WorkCover Authority, Melbourne, 2006, p 17.  
102  The industry association representing the interests of forklift truck suppliers. 
103  Skinner W and Stewart A, n 101. 
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In South Australia, the key program104 with upstream duty holders was the Safer at the 

Source initiative.105 This program was conducted by one inspector and targeted 

designers, manufacturers, importers and suppliers of agricultural machinery.106 The 

inspector wrote to targeted firms outlining the regulatory requirement for risk 

management and advising them that an inspector would visit or telephone to evaluate 

their risk management.107 She visited about 150 firms to provide oral advice about risk 

assessment and to disseminate guidance material about risk assessment and the 

provision of plant safety information. Follow up inspections were planned108 but did not 

eventuate. The inspector was unable to complete the program due to political lobbying 

by dealers in second hand plant following the first round of correspondence and 

worksite visits.109

 

 While the Safer at the Source program ultimately lacked sufficient 

resources to be fully implemented, it was the only example of a program by either 

regulator involving upstream duty holders for plant and which aimed to develop 

capacity to implement the risk management process, rather than negotiating specific risk 

control outcomes. 

In summary, the Victorian and South Australian OHS regulators conducted few 

programs targeting plant designers and manufacturers and these programs had certain 

limitations. The programs only reached duty holders for particular types of plant, the 

regulators only applied advice and persuasion with upstream duty holders even when 

they issued notices to employers, and only the forklift intervention was evaluated.110

                                                 
104  There were other programs negotiating plant design issues with plant owners or employers rather than 

designers or manufacturers. See Workplace Services, n 30. There was also a program conducted in the 
1990s which investigated and provided guidance about design problems with road transport vehicles. 
See Barnett L et al, Operation Road Transport, Department for Industrial Affairs, Adelaide, 1997. 

 

Despite these limitations, program style interventions had certain advantages. By 

105  Workplace Services, Project Brief. Safer at the Source (Plant), Department for Administrative and 
Information Services, Adelaide, 1998; Workplace Services, Project Plan – Safer at the Source, 
Department for Administrative and Information Services, Adelaide, 1998. 

106  The Safer at the Source program also targeted importers and suppliers of second hand plant. 
107  Workplace Services, Assistance to Suppliers, Importers, Manufacturers and Designers of Plant and 

Equipment, Department for Administrative and Information Services, Adelaide, 1999. 
108  Workplace Services, Designers, Manufacturers, Importers and Suppliers’ OHS Responsibilities for 

Plant for Use in Workplaces, Department for Administrative and Information Services, Adelaide, 
2000. 

109  Instead of continuing the program and follow up inspections, the inspector was required to respond to 
demands from dealers in second plant for amendments to their obligations under the regulations 
relating to provisions of plant safety information. Source, interview with OHS-1(SA). 

110  Skinner W and Stewart A, n 101. 
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regulators interacting with a cross-section of duty holders there was the potential for 

regulatory messages to be reinforced through communication between duty holders, and 

for resistance to compliance to be reduced by consistent treatment of duty holders in the 

same market. As I discuss further below111 and in chapter 8,112

 

 some plant designer-

manufacturers resisted complying if they perceived that inspection and enforcement 

were inconsistent and their competitors were not expected to comply at the same 

standard.  

4.3.5 Administration of design notification and design registration 

In addition to inspections and programs for plant, the OHS regulators were responsible 

for administering design notification (in Victoria) and design registration (in South 

Australia) for new or altered designs for prescribed types of plant. These included 

certain types of pressure equipment, cranes and hoists, plant used for lifting people, and 

some other types of plant.113 Neither regulator was legally required to approve the 

design, as they were for some types of plant in the past.114

 

 Rather, the regulators 

received documentation from the designer and audited some designs. 

In Victoria, administrative staff checked that the required documentation was complete, 

set up a file and sent out a standard letter confirming notification of the design 

documentation.115 For some plant designs this basic administrative assessment of rule 

compliance was the only involvement by the regulator. The standard letter advised that 

there was no approval process and alerted the person submitting design documentation 

to the possibility that the design might be audited. For most notified designs there was 

no further scrutiny by the regulator. Only a small proportion of notified designs, about 

10% of 700 design notifications each year, were audited.116

 

  

                                                 
111  See section 4.4.2. 
112  See chapter 8, section 8.4.3. 
113  For details of requirements relating to design notification and registration see chapter 3, section 

3.3.3.3. 
114  Regulator approval was required under the plant specific legislation prior to 1995. See for example, 

the Lifts and Cranes Act 1967 (Vic); Boilers and Pressure Vessels Act 1970 (Vic); Lifts and Cranes 
Act 1988 (SA); Boilers and Pressure Vessels Act 1968 (SA); and regulations made under these Acts. 

115  Interview with WS-2(Vic). 
116  Interview with WS-1(Vic). 
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Designs were selected for auditing by engineers who gave priority to new design 

concepts or significant risks, and randomly selected some design notifications.117 The 

audit process included elements of rule compliance, substantive compliance and self-

regulation. An engineer reviewed the design calculations and drawings to check the 

design verification against technical standards and/or engineering principles, assessed 

safety critical aspects of the design, and reviewed the risk management process for the 

plant.118 As well as auditing the design documentation, the regulator’s engineers 

sometimes conducted an inspection of the plant to verify that it was manufactured in 

accordance with the design.119

 

   

A consequence of the all but automatic process of confirming the design notification 

and the limited auditing in Victoria, was that unsafe aspects of a design could go 

unnoticed. A design notifier could claim that a design complied with relevant technical 

standards or engineering principles when it did not. If there was no audit to check this, 

the end result could be catastrophic. This risk was realised when a 70 tonne mobile 

crane with a 30 metre boom tipped over on a construction site because it did not meet 

particular requirements for failsafe controls, which had not been identified at the time of 

design notification.120

 

 

In South Australia, the regulations required design registration.121 Technical officers 

audited all submitted design documentation.122 While the proportion of designs audited 

in this state was higher than in Victoria, the scope of the audit was somewhat narrower. 

A technical officer reviewed design calculations and specifications, the designer’s 

documentation of compliance with prescribed technical standards, and results of any 

testing required by these standards.123

                                                 
117  Interviews with WS-1(Vic), WS-2(Vic). 

 As such the audit was documentation based and 

118  Interviews with WS-1(Vic), WS-2(Vic), WS-8(Vic). 
119  Interview with WS-1(Vic). 
120  Interview with WS-12(Vic). 
121  See OHSWR 1995 (SA) r 3.4.2(1). 
122  Interviews with M-5(SA), E-3(SA). Note that the South Australian OHS regulator also did the design 

verification for some pressure equipment as there were insufficient third party verifiers in the state.  
123  Interviews with M-1(SA), E-3(SA). 
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did not involve inspection of the plant itself. Nor did the auditor analyse the designer’s 

risk assessment.124

 

 

A limitation of the design notification/registration process in both states was the focus 

on the more traditional safety engineering aspects of design. That is, the process focused 

on mechanical, structural and pressure related hazards of plant. As a senior manager of 

Workplace Services explained, “it is more … the engineering properties of the vessels 

or machinery, rather than the way that bit of machinery interacts with its user”.125 In 

South Australia there was no ergonomic audit of designs but this was starting to change 

in Victoria where WorkSafe ergonomists conducted an ergonomic appraisal for some 

plant designs.126

 

 

The engineers administering design notification in Victoria seldom127

I’ve probably issued eight or nine design-related prohibition notices. If somebody 
questioned that maybe we’d lose but at least it was a way of getting results and getting 
the industry to realise yes that we are fair dinkum, the regs are there, you should be 
complying with them, please do (E-3(SA), lines 822-826). 

 issued 

improvement or prohibition notices. In South Australia, the technical officers 

administering design registration occasionally issued prohibition notices. As one 

technical officer explained: 

 

The South Australian regulator issued notices to require the submission of design 

information and proof of testing of prescribed plant.128

 

 The regulator did not issue 

notices at a stage of design or manufacture which enabled more fundamental changes to 

be made to the plant.  

In summary, the regulators received documentation about new and altered designs for 

prescribed items of plant and had the opportunity to raise awareness of safe design and 

manufacture for these items. However, both regulators’ audits of designs were too 
                                                 
124  Interview with E-3(SA). 
125  Interview with M-4(SA). 
126  Interview with WS-10(Vic). Note that some Victorian inspectors were pressing WorkSafe to conduct 

a more comprehensive audit of all OHS apsects of notified designs including mechanical, structural, 
ergonomic, noise, heat emission, and hazardous substances hazards. Interview with WS-14(Vic).  

127  Interviews with WS-1(Vic), WS-2(Vic). This senior manager and engineer stated that improvement or 
prohibition notices were seldom issued for matters relating to design verification and notification. 
They could not say how many notices were issued. 

128  Interviews with E-3(SA), M-1(SA) interviews. 
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limited to realise this goal. Their administration of design notification/registration did 

not amount to a meaningful interaction between those submitting design documentation 

and OHS regulators.   

 

4.3.6 Criminal enforcement of the upstream duties for plant 

4.3.6.1 Infrequent prosecution 

The OHS regulators could bring legal proceedings129 for contraventions of any 

provisions of the OHS statutes or regulations in their states and, in the event that a 

prosecution was successful, the court could impose a penalty. Under the Victorian and 

South Australian OHS statutes in force at the time, the principal penalty was a fine.130 

However, the possibility of prosecution by OHS regulators and imposition of fines by 

the courts is rather hypothetical. In South Australia there have been no prosecutions of 

any of the upstream duty holders for plant.131 In Victoria, there have been only three 

successful prosecutions of plant designers and manufacturers.132

 

 

The South Australian regulator had a low incidence of prosecution generally, for all 

duty holders.133

                                                 
129 OHSWA 1986 (SA) s 58; OHSA 1985 (Vic) s 45. For the relevant provisions in the other 

jurisdiction’s OHS statutes see OHSA (CE) (Cth) s 77; OHSA (MI) s 116; OHSA (NSW) pt 7; WHA 
(NT) pt VIII; WHSA (Qld) s 24, pt 13; WHSA (Tas) ss 53-55; OSHA (WA) s 52. In the ACT 
prosecutions were brought under general provisions of the Magistrates Courts Act 1930. 

 The regulator faced additional difficulties prosecuting plant designers 

and manufacturers due to the statute of limitations which required the regulator to 

commence proceedings within two years of the date on which the offence was alleged to 

130 In Victoria, for indictable offences (breaches of the Act) the maximum penalty was $250,000 for a 
body corporate and $50,000 for others. For non-indictable offences (breaches of the regulations) in 
Victoria the maximum penalty was $40,000 for a body corporate and $10,000 for others. See OHSA 
1985 (Vic) s 47(2). These were the penalties for first offences. There were additional penalties for 
subsequent offences in OHSA 1985 (Vic) s 53. In South Australia, the maximum penalty was 
$100,000 for a first offence and $200,000 for subsequent offences. See OHSWA 1986 (SA) s 4(5). 
See also Johnstone R, n 4 (1st ed), pp 429-430 (for penalties in force at the time of data generation). 

131 The only prosecutions under OHSWA 1986 (SA) s 24 are two prosecutions respectively taken under 
the section 24(2) duty of persons who erect, install or modify plant, and the section 24(2a) duty 
relating to erection of structures. As at June 2010 there are no prosecutions of plant designers, 
manufacturers, importers or suppliers under OHSWA 1986 (SA) or OHSWR 1995 (SA).  

132  Under OHSA 1985 (Vic) s 24. Only one of the three prosecutions was determined prior to data 
generation for this research. 

133 The number of prosecutions annually fluctuated from 20 to 30 in 1989-92; 10 to 20 in 1993 and 1995-
98; and less than 10 in 1994 and 1999-2000. Workplace Services, Occupational Health, Safety and 
Welfare Act 1986. All Prosecutions, Convictions and Penalties, Department for Administrative and 
Information Services, Adelaide, 2002.  
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have been committed.134 This time limit might be exceeded before a contravention was 

identified as OHS risks arising from plant design or manufacture might only become 

apparent after the plant was in use in the workplace for a period of time.135

 

 If the time 

limit had not actually expired before a contravention was identified, the regulator would 

still have very little time to identify and investigate the contravention, and to commence 

proceedings. 

In 2005, OHSWA 1986 (SA) was amended to allow the Director of Public Prosecutions 

(DPP) to extend the time limit if the DPP is satisfied that a prosecution could not 

reasonably be commenced due to a delay in the onset or manifestation of an injury, 

disease, condition, defect or any other relevant factor.136 It remains to be seen whether 

this provision will facilitate prosecution of plant designers and manufacturers.137 There 

are, as yet,138

 

 no prosecutions of these duty holders in South Australia. 

The Victorian OHS regulator had a higher rate of prosecution generally but, since the 

enactment of OHSA 1985 (Vic), there have been only three prosecutions of plant 

designers or manufacturers.139 These are the cases of Hydrapac,140 Outdoor 

Initiatives141 and Tornado Pumps and Sprayers.142

                                                 
134  OHSWA 1986 (SA), s 58(6)(b). Note that in Victoria, there was no time limit for prosecution of 

offences under the OHS statute but under section 26(4) of the Magistrates Courts Act 1989 there was 
a time limit of 12 months for prosecutions under the OHS regulations. As the regulator could initiate a 
prosecution under the Act, time was not a limiting factor for prosecution of upstream duty holders. 

 None of these cases established 

important precedents for the safe design and manufacture of plant. The three 

135  Interview with E-1(SA). 
136  OHSWA 1986 (SA) s 58(6a). 
137  Or importers and suppliers. 
138  As at June 2010. 
139  The annual number of determined prosecutions was 70 in 1999; 75 in 2000; 125 in 2001; 140 in 2002; 

160 in 2003. See WorkSafe Victoria, Prosecutions, WorkSafe Victoria, Melbourne (annual reports of 
prosecutions). Note that in addition to the three prosecutions discussed here there is a recent decision 
in the County Court relating to plant design and manufacture but this decision is not currently 
available, as at June 2010. 

140  Victorian WorkCover Authority v Hydrapac Pty Ltd (unreported, Magistrates Court (Vic), McDonald 
M, 25 October 2001). 

141  Victorian WorkCover Authority v Erik Westrup trading as Outdoor Initiatives (unreported, 
Magistrates Court (Vic), Crisp M, 20 February 2006. 

142  Victorian WorkCover Authority v Tornado Pumps and Sprayers Pty Ltd (unreported, Magistrates 
Court (Vic), Wright M, 5 May 2006). 
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prosecutions were reactive and event-focused,143 each following a fatality or serious 

injury involving the designer or manufacturer’s plant. They dealt with the events 

leading to the incident and basic safeguarding issues rather than the firms’ ongoing 

management of OHS. In each case sentencing was unremarkable, with rather low fines 

in the range of $7,500 to $20,000.144

 

  

The only one of the three prosecutions determined before data generation for this 

research was the case of Hydrapac.145 Hydrapac was prosecuted following an incident 

in which the firm’s plant fell onto a worker. The firm was fined $20,000 for breach of 

the statutory duty in section 24(1)(a) and (c) of OHSA 1985 (Vic). The two later146 

prosecutions were the case of Outdoor Initiatives147 in which the designer/manufacturer 

of a flying fox was fined $7,500; and Tornado Pumps and Sprayers148

 

 in which the 

manufacturer of a spray pump was fined $18,500. Both cases involved a breach of the 

statutory duty in section 24(1)(a) of OHSA 1985 (Vic). 

There have also been a small number of prosecutions of suppliers or importers of plant 

under section 24 of OHSA 1985 (Vic). The suppliers or importers involved in these 

cases were not involved in the design or manufacture of plant.149

                                                 
143  For further discussion of the reactive, event focus of OHS prosecutions in Australia see Johnstone R, n 

47, chs 3-5.  

 These cases were also 

144  As discussed above, the maximum penalty was $250,000 for a body corporate and $50,000 for others 
under OHSA 1985 (Vic) s 47(2). 

145  Hydrapac, n 140. 
146  After the period of data generation. 
147  Outdoor Initiatives, n 141. 
148  Tornado Pumps and Sprayers, n 142. 
149  Inspector Arnott v Wreckair Pty Ltd (unreported, Dandenong Magistrates Court (Vic), 30 October 

1991); Victorian WorkCover Authority v Anton’s Mouldings Pty Ltd (unreported, Dandenong 
Magistrates Court (Vic), Harding M, 5 June 2001); Victorian WorkCover Authority v Melbourne 
Cranes Imports Pty Ltd (unreported, Melbourne Magistrates Court (Vic), Crowe M, 12 September 
2001); Victorian WorkCover Authority v Marco Packing Machine Supplies Pty Ltd (unreported, 
Ballarat Magistrates Court (Vic), Bolster M, 25 November 2002); Victorian WorkCover Authority v 
East End Hire Pty Ltd (unreported, Melbourne Magistrates Court (Vic), Hannan M, 24 June 2003); 
Victorian WorkCover Authority v Mastaquip Pty Ltd (unreported, Melbourne Magistrates Court (Vic), 
Hannan M, 16 April 2003). For later supplier cases, after the period of data generation for this 
research, see Victorian WorkCover Authority v Press Shop Automation Pty Ltd (unreported, 
Melbourne Magistrates Court (Vic), Walter M, 10 March 2005); Victorian WorkCover Authority v 
Nick Androniko (T/A High Five Jumping Castles) (unreported, Melbourne Magistrates Court (Vic), 
Popovic M, 14 December 2006); Victorian WorkCover Authority v Phil Panzera (T/A High Five 
Jumping Castles) (unreported, Melbourne Magistrates Court (Vic), Popovic M, 14 December 2006); 
Victorian WorkCover Authority v Extec Sales and Distribution Australian Pty Ltd (unreported, County 
Court (Vic), Coish J, 19 June 2009). 
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event-focused and deal with basic safeguarding or information provision matters. They 

are not significant for the safe design and manufacture of plant, or the ongoing self-

regulation of OHS by firms.  

 

A key reason for the small number of prosecutions of the upstream duty holders for 

plant in Victoria was the expression of the general duty in section 24 of OHSA 1985 

(Vic). The duty required persons who designed, manufactured, imported or supplied 

plant to ensure, so far as practicable, that plant was safe and without risks to health 

when properly used.150 The duty also stated that plant was not to be regarded as 

properly used where it was used without regard to any relevant information or advice 

available relating to its use.151

 

 The Victorian regulator was reluctant to prosecute 

upstream duty holders if any element of a case could be perceived to involve plant not 

being properly used, even if the plant was not inherently safe. 

4.3.6.2 The problem of when properly used 

The unsuccessful prosecution of Chem-Mak Australia152

 

 in 1999 was important for the 

influence it had on the Victorian OHS regulator’s approach to prosecuting the upstream 

duties. The case concerned sections 24(1)(a) and (4) of OSHA 1985 (Vic). Chem-Mak 

had supplied a textile brushing machine to Diamondquest Pty Ltd. Chem-Mak was 

prosecuted after an employee of Diamondquest had his hand and arm crushed in the 

unguarded rollers of the machine. The Taiwanese manufacturer had provided advice to 

management and operators of Diamondquest, including a warning to keep hands away 

from rollers and to turn the machine off before straightening fabric. 

The prosecution in Chem-Mak Australia referred the court to an unreported decision of 

the President of the NSW Industrial Relations Commission in Callaghan v Thiess 

Contractors Pty Ltd153 which stated that since the same requirement in the former NSW 

OHS statute154

                                                 
150  OHSA 1985 (Vic) s 24 (1)(a). See also chapter 3, section 3.3.2.3 

 was to make plant safe, the section cannot be construed to mean that if 

151  OHSA 1985 (Vic) s 24 (4).   
152  Victorian WorkCover Authority v Chem-Mak Pty Ltd (unreported, County Court (Vic), O’Shea J, 10 

September 1999). 
153  Callaghan v Thiess Contractors Pty Ltd (unreported, Industrial Relations Commission (NSW), Fisher 

P, 20 December 1990). 
154  OHSA 1983 (NSW) s 18(2), (9). 
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machinery is unsafe, liability can be avoided by providing advice or instruction. O’Shea 

J accepted the defence submission that the plant was not properly used and that the 

instruction provided by the Taiwanese manufacturer constituted relevant information 

and advice under OHSA 1985 (Vic), section 24(4), even though the injured employee 

did not receive this instruction. In view of this ruling, the prosecution did not lead any 

evidence and O’Shea J ordered a not guilty verdict. 

 

This outcome had a longer term influence on the Victorian regulator. The regulator did 

not prosecute upstream duty holders if a matter involved plant not being properly used. 

As a senior manager stated: 
[I]f there’s been consideration, which has been rare in the circumstances, of looking 
beyond the workplace to [whether] other possible parties upstream having committed 
any offences, sometimes the view of the person looking at the workplace … would be 
that the plant hasn’t been properly used, which would then put an automatic bar on 
looking further (WS-7(Vic), lines 121-127). 

            

The Victorian regulator had not successfully challenged the interpretation of the duty in 

section 24 of OHSA 1985 (Vic), unlike the New South Wales regulator which 

successfully challenged the same requirement in the former NSW OHS statute155 in the 

Arbor Products case.156

 

 In Arbor Products, the manufacturer/supplier of a wood 

chipping machine was found to have breached section 18(2)(a) of OHSA 1983 (NSW), 

for failing to ensure the plant was safe and without risks to health when properly used. 

Arbor Products provided an operating manual and training to some of the customer’s 

employees, at the time of supply. An employee sustained traumatic amputation to both 

arms when he was drawn into the chute of the machine and his arms came into contact 

with the cutting blades. The employee had not received training and did not have access 

to the manual. 

The key finding of the Industrial Relations Commission (IRC) of New South Wales in 

full session (on appeal) was that the statutory duty requires that plant supplied is safe, in 

the sense that its safety is ensured.157

                                                 
155  OHSA 1983 (NSW) s 18(2), (9). 

 The wood chipping machine was inherently unsafe 

as the chute for feeding material was too short and permitted contact with rotating 

156  WorkCover Authority of New South Wales (Inspector Mulder) v Arbor Products International 
(Australia) Pty Ltd (2001) 105 IR 81. 

157  105 IR 81, [43]. 
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blades.158 The IRC also found the qualification when properly used is intended to limit 

liability where the plant is safe but becomes unsafe because of misuse, but not to limit 

liability where the defendant had not made the machine safe but had only provided an 

instruction manual, advice or training in the proper use of the plant at work.159 The Full 

Bench concluded that if information or training were an acceptable alternative, “it 

would be open to manufacture and supply plant for use at work that was not safe and 

posed risks to health”160 and that the duty in section 18(2)(a) could not be intended to 

have been circumscribed in this way.161

 

 Arbor Products was fined $30,000. 

Other New South Wales cases have subsequently confirmed the principle established in 

Arbor Products that plant must be designed and manufactured to be safe, and that 

provision of information or training are not a substitute for this. In particular, in the 

NSW case of National Hire162 the appellant sought to have the decision in Arbor 

Products reconsidered. The Full Bench of the Industrial Relations Commission of New 

South Wales refused leave to re-argue Arbor concluding that, “The decision in Arbor, in 

our view, is correct and is not one of manifest or demonstrable error that requires 

reconsideration.”163

 

 

The principle of ensuring that plant is designed and manufactured to be safe was also 

endorsed in the Viticulture Technologies164

                                                 
158  105 IR 81, [44]. 

 case. This was a prosecution by the Western 

Australian OHS regulator, against a firm that supplied grape harvesters into that state, 

for breach of the general duty in sections 23(1)(a) and 23(5) of OSHA 1984 (WA). The 

159  105 IR 81, [43]. 
160  105 IR 81, [43]. 
161  105 IR 81, [43]. 
162  National Hire Pty Ltd v Howard [2003] NSWIRComm 144 (9 May 2003). 
163  [2003] NSWIRComm 144, [10]. For further New South Wales cases confirming the approach taken in 

Arbor Products see Inspector Wilkie v Batequip Pty Ltd (formerly Bateman Equipment Pty Limited) 
T/as Ditch Witch Australia [2003] NSWIRComm 111 (14 April 2003); Inspector Batty v Vehicle 
Inspection Systems Pty Ltd [2004] NSWIRComm 19 (27 February 2004); Inspector Wilkie v Kennards 
Hire Pty Ltd [2004] NSWIRComm 167 (10 June 2004); Inspector Ruth Buggy v Kentan Pty Ltd 
[2005] NSWIRComm 152 (12 May 2005); Inspector Ruth Buggy v Lyco Industries Pty Ltd [2005] 
NSWIRComm 423 (24 November 2005); Lyco Industries Pty Ltd v Inspector Ruth Buggy 
(WorkCover Authority of New South Wales) [2006] NSWIRComm 396 (13 December 2006). For a 
rare, and more recent, prosecution of a designer of plant see Inspector Ching v Simpson Design 
Associates Pty Ltd [2009] NSWIRComm 213 (15 December 2009). 

164  Shepherd v Viticulture Technologies (Aust) Pty Ltd (unreported, Court of Petty Sessions, Albany 
(WA), Malone SM, charge no 1941/01, 15 May 2003).  
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prosecution followed an incident in which a worker fell from the top of a grape 

harvesting machine while he was attempting to clear a blockage and sustained serious 

spinal injuries in the fall. 

 

Stipendiary Magistrate Malone concluded that the defendant had failed to design the 

grape harvester so as not to expose employees to the risk of falling; that it was 

foreseeable that employees would go to the top of the machine to clear blockages; and 

that this exposed them to a risk of falling.165 With regard to the issue of proper use, 

Malone SM referred to the Arbor Products case, indicating that while not binding, the 

case was “of persuasive value”166 and “sets the appropriate boundaries”.167 He 

concluded that accessing the harvester to clear blockages, and for maintaining and 

cleaning the harvester, was within the scope of proper use and that it was practicable for 

the harvester to be fitted with safety platforms.168

                                                    

 Viticulture Industries was fined 

$20,000. 

In South Australian, section 24(1)(a) of OHSWA 1986 required plant designers and 

manufacturers (and other upstream duty holders) to ensure, so far as reasonably 

practicable, that plant was safe “when properly used and maintained” and “when 

subjected to reasonably foreseeable forms of misuse”. There was also no provision 

allowing that plant was not to be regarded as properly used where it was used without 

regard to available information or advice. The expression “when properly used” was 

therefore not a problem for enforcement in South Australia.169

 

 

The difficulty of the expression when properly used may have been overcome in the 

revised general duties of plant designers and manufacturers in sections 27(1) and 29(1) 

of the Victorian Occupational Health and Safety Act 2004. Rather than using the 

expression when properly used, these duties require that plant is safe and without risks 

to health, so far as reasonably practicable, when it is used for the purpose for which it 

                                                 
165  Viticulture Technologies, n 164, pp 47-50, 53-54. 
166  Viticulture Technologies, n 164, p 40. 
167  Viticulture Technologies, n 164, p 54. 
168  Viticulture Technologies, n 164, p 54. 
169  As I have demonstrated in the preceding sections, the South Australian OHS regulator neglected plant 

designers and manufacturers, and did not organise and direct the inspectorates’ strategy and effort to 
engage with these duty holders but the expression “when properly used” was not a reason for this. 
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was designed or manufactured.170 The new duties also make no reference to allowing 

that plant is not properly used where it is used without regard to available information 

or advice. It is too early to be certain whether the new duties will be sufficient to 

overcome the past problems with the expression when properly used, as there are, as 

yet,171

 

 no cases relating to these duties.  

Apart from the expression when properly used, there was a further impediment to 

prosecuting the upstream duty holders, which applied in Victoria and South Australia. 

This was the belief among staff of both OHS regulators, including senior managers of 

these agencies, that legal proceedings could only be initiated with organisations or 

individuals with operations within their respective states. 

 
4.3.6.3 Perceived limits to the jurisdiction 

For both the Victorian and South Australian OHS regulators, a fundamental barrier to 

prosecuting upstream duty holders was their belief that they could not prosecute 

organisations or individuals that committed offences wholly or partly outside their 

respective states. As a senior manager with the Victorian regulator stated: “the 

jurisdiction is within the jurisdiction” (WS-7(Vic), lines 536 and 838). Similarly, a 

senior manager with the South Australian regulator stated: “if they’re interstate we’ve 

got no jurisdiction” (M-1(SA), lines 1269-1270). Neither OHS regulator contemplated 

initiating legal proceedings unless the alleged offender operated within the state. 

However, the regulators’ belief that they could not prosecute persons who committed 

offences outside the state was not well founded. 

 

For a prosecution of an offence under the states’ respective OHS statutes or regulations 

to succeed there must be a territorial nexus. Territorial jurisdiction is clearly established 

where an alleged offender commits all the elements of an offence within the state. If the 

offence is committed wholly or partly outside the state, it is possible to prosecute the 

offence if there is an express provision in a relevant statute to establish such a nexus. 

 

Such a provision did exist in New South Wales where section 3A of the Crimes Act 

1900 (NSW) provided that an offence was committed if all elements necessary to 

                                                 
170  For further discussion of the revised expression see Maxwell C, n 65, p 188. 
171  As at March 2010.  
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constitute the offence existed and, in addition, there was a territorial nexus between the 

state and at least one element of the offence.172 The provision was considered in the 

appeal case of Lyco Industries.173 In the Industrial Relations Commission of New South 

Wales, Walton and Backman JJ found that there were two elements of the offence under 

section 18(1) of OHSA 1984 (NSW) which had a nexus with New South Wales.174

 

 The 

Victorian based manufacturer-supplier Lyco had supplied a post driving machine for 

use by persons at work, and Lyco had failed to ensure that the machine was safe and 

without risks to health when properly used. 

At the time of data generation for this research, there was no relevant statutory 

provision in Victoria or South Australia which established precisely what territorial 

nexus would suffice.175 In the absence of such a provision it is likely that a real 

connection between a crime and the state would have been sufficient grounds for 

prosecuting parties outside the state. In the 1997 High Court case of Lipohar v The 

Queen,176 which dealt with a common law offence of conspiracy to defraud, Gleeson CJ 

determined that there was a real connection between the conspiracy, committed in 

Victoria, and the state of South Australia, where the intended victim was located.177 

Gaudron, Gummow and Hayne JJ178

 

 also considered that the requirement of nexus 

should be liberally applied and that a real connection with the jurisdiction will suffice. 

                                                 
172  The provision relating to territorial nexus in the New South Wales Crimes Act 1900 is now section 

10C. The provision has been strengthened and simply requires that an offence is committed wholly or 
partly in the state, or if wholly outside the state that the offence has an effect in the state. 

173  [2006] NSWIRComm 396. 
174  [2006] NSWIRComm 396, [23]. 
175  The Victorian Crimes Act 1958 includes such provisions for offences relating to piracy, theft, 

contamination of goods and some other offences but not for harm against a person. The South 
Australian Criminal Law Consolidation Act 1935 has included such a provision for all criminal 
offences since November 2002, in sections ss 5E to 5I. Its introduction coincided with data generation 
for this research. It was not in force for the operation of OHSWA 1986 (SA) prior to data generation. 

176  Lipohar v The Queen (1999) 200 CLR 485. 
177  (1999) 200 CLR 485, [38]  
178  (1999) 200 CLR 485, [123]. See also the comments of Callinan J at [269] who agreed that an offence 

should be regarded as having been committed against the law of a state if the offence which has been 
committed anywhere has a real link with that jurisdiction.  
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The Victorian Supreme Court case of DPP v Sutcliffe179 in 2001 provides a useful 

discussion of the issue of territorial nexus in relation to criminal legislation.180 Gillard J 

observed that historically there was a presumption against criminal legislation having an 

extra-territorial operation but the presumption against extra-territorial effect can be 

rebutted.181 Gillard J also stated that in determining whether the presumption is rebutted 

in particular circumstances, it is relevant to consider the nature, scope, subject matter 

and object of the legislation and whether the legislation would be robbed of much of its 

purpose by being confined to acts committed within the state.182

  

   

In summary, the reasoning of the courts in the High Court case of Lipohar and the 

Victorian case of Sutcliffe suggests that the Victorian and South Australian OHS 

regulators might have tested whether a territorial nexus could have been established for 

OHS offences committed wholly or partly outside of their respective states. The matter 

is also now resolved in South Australia where the Criminal Law Consolidation Act 

1935 was amended in November 2002,183 to establish that a territorial nexus sufficient 

to justify the assertion of jurisdiction in South Australian courts exists if a relevant act 

occurred wholly or partly in the state, or the alleged offence caused harm or a threat of 

harm in the state.184

 

  

4.3.7 Summary of issues in inspection and enforcement 

In this section, I have provided further evidence of the Victorian and South Australian 

OHS regulators’ minimal and spasmodic involvement with plant designers and 

manufacturers, in their inspections, programs and administration of design 

notification/registration. I have also shown that the regulators’ inspection and 

enforcement with plant designers and manufacturers was strategically weak in several 

respects.  

 

                                                 
179  DPP v Sutcliffe [2001] VSC 43 (1 March 2001). The case concerned a stalking offence where the 

perpetrator acted within Victoria, and the subject of the stalking case was in Canada. The case was 
prosecuted under the Crimes Act 1958 (Vic). See also Sutcliffe v DPP [2003] VSCA 34 (7 April 2003) 
in which leave to appeal was declined without ruling on the issue. 

180  Such as OHSA 1985 (Vic) or OHSWA 1986 (SA). 
181  [2001] VSC 43, [59], [67]. 
182  [2001] VSC 43, [68], [72]. 
183  After data generation with the South Australian OHS regulator. 
184  Criminal Law Consolidation Act 1935 ss 5E to 5I. 



Chapter 4: The Role and Influence of OHS Regulators in Plant Design and Manufacture 
 
 

  134 

The OHS regulators were not responsive in their interactions with plant designers and 

manufacturers. They concentrated their activities at the bottom of the inspection and 

enforcement hierarchy using persuasion and (limited) advice. They rarely issued 

improvement or prohibition notices to plant designers and manufacturers. Only the 

Victorian regulator had prosecuted any of the upstream duty holders, and very rarely. 

The regulators did not escalate enforcement in a tit-for-tat strategy with upstream duty 

holders that did not respond to persuasion or advice. 

 

The OHS regulators’ minimal interactions with plant designers and manufacturers were 

also typically reactive and triggered by a hazardous event or complaint, and the 

regulators treated compliance as a single event. There are three concerns with the 

regulators’ event-based response to, and treatment of compliance by, plant designers 

and manufacturers. 

 

First, in principally reacting to hazardous events the regulators did not take 

opportunities to interact routinely with plant designers and manufacturers. They could, 

for example, have required inspectors to systematically and consistently pursue non-

compliance identified in workplaces with all relevant duty holders, including designers 

and manufacturers. When inspecting employers in the manufacturing industry who 

produced plant, the regulators could have inspected and enforced their duties as 

designers and manufacturers as well as their duties as employers. Alternatively, the 

regulators could have engaged with designers and manufacturers through surveillance of 

workplace plant at field days, trade shows and distribution outlets for plant.185

 

   

Second, the regulators negotiated particular risk control outcomes with duty holders or 

checked rule compliance, such as whether a risk assessment had been done for the plant. 

They did not seek to secure commitment, capacity and arrangements for ongoing self-

                                                 
185  Such an approach was applied in the more recent Heads of Workplace Safety Authorities surveillance 

of specific types of agricultural machinery. See Heads of Workplace Safety Authorities, n 93. This 
type of approach is also applied in the European Economic Area where surveillance is conducted at 
trade shows, distribution outlets and customs check points in order to enforce machinery safety in 
accordance with Articles 2.1 and 7 of the Machinery Directive. See European Commission, n 9. For 
discussion of market surveillance in Europe see Boy S and Limou S, n 9, pp 83-85; Swedish Working 
Environment Authority, n 9. For rare examples of designer-manufacturers’ experience of OHS 
inspection at field days in Australia see section 4.4.2 below. 
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regulation by plant designers and manufacturers, which is necessary for compliance 

with the continuing obligations under Australian OHS law.186

 

  

Third, in their event-based interactions with particular plant designers and 

manufacturers the regulators did not pay due regard to constitutional principles.187 In 

seeking to secure compliance by one firm but not by others with the same type of non-

compliance, the OHS regulators’ inspection and enforcement was inclined to be 

arbitrary and inconsistent, treating like problems differently. This was a risky approach 

as regulators that are perceived to be procedurally unfair are more likely to meet with 

resistance, and to impair their legitimacy.188 I discuss these issues further below,189

 

 

where I show that resistance to compliance was provoked by inconsistent enforcement. 

In this section, I have also canvassed a series of impediments to enforcement with plant 

designers and manufacturers, as perceived by the OHS regulators. The regulators’ 

perceptions of impediments narrowed the scope of OHS matters that they would 

consider enforcing upstream and the enforcement mechanisms that they used. I have 

argued that the regulators could have tested their powers to issue improvement and 

prohibition notices, and to prosecute plant designers and manufacturers, within and 

outside the state; and either established policy, practice or legal precedents to support 

administrative and criminal enforcement with plant designers and manufacturers. They 

could also have taken steps to resolve any genuine impediments much earlier in the 

lives of their OHS statutes, by seeking legislative amendments. In the absence of a 

commitment to inspection and enforcement with plant designers and manufacturers, the 

regulators neglected these duty holders and failed to overcome perceived impediments.  

 

                                                 
186  See n 18. 
187  See Yeung K, n 10, pp 36-43. 
188  According to the theory of procedural justice, compliance is greater when regulators are perceived to 

be procedurally fair and resistance to compliance is generated by unfair treatment. In turn, procedural 
justice is an antecedent for legitimacy, the belief that authorities do their job well and are entitled to be 
obeyed. As such, attention to the values underpinning enforcement is important for securing 
compliance. See Kagan R and Scholz J, ‘The “criminology of the corporation” and regulatory 
enforcement strategies’ in Hawkins K and Thomas J (eds), Enforcing Regulation, Kluwer, Boston, 
1984, 67-95, p 75; Murphy K, ‘Regulating more effectively: the relationship between procedural 
justice, legitimacy and tax non-compliance’ (2005) 32(4) Journal of Law and Society 562-589, p 567; 
Tyler T, ‘The psychology of legitimacy: a relational perspective on voluntary deference to authorities’ 
(1997) 1(4) Personality and Social Psychology Review 323-345. 

189  See section 4.4.2. 
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The findings so far in this chapter raise serious concerns about the extent and quality of 

OHS regulators’ interactions with plant designers and manufacturers. Was there then 

any possibility that the firms in this research encountered OHS regulators or had any 

experience of OHS enforcement? If they had interacted with OHS regulators, how did 

firms respond? These questions are the focus of the next section of this chapter. 

 

4.4 Plant Designer-Manufacturers’ Encounters with OHS Regulators 
and Enforcement 

4.4.1 Overview of firms’ encounters with regulators and enforcement  

Viewed from the state-based perspective of the Victorian and South Australian OHS 

regulators, there appeared to be little prospect that the plant designer-manufacturers in 

this research would have encountered or been influenced by these regulators’ inspection 

and enforcement. From the perspective of plant designer-manufacturers, their 

encounters with inspection and enforcement were a little broader as they sometimes 

interacted with OHS or mining regulators in other states, or were aware of the 

possibility of inspection and enforcement through their interactions with their 

customers, distributors,190

 

 and other industry sources. 

For two types of encounters, there was little evidence that they led to OHS action by 

plant designer-manufacturers. The first of these was seeking191 advice from an OHS 

regulator, in the same or another state, in relation to their plant and receiving guidance 

materials from the regulator. Six firms had obtained guidance materials (9% (6 of 66)),192 

which included various leaflets about the provisions of state OHS law relating to plant 

design and manufacture, plant hazard checklists, guidance about guarding and hazard 

alerts. One of the six firms had obtained WorkSafe Victoria’s plant hazard checklist.193

                                                 
190  Plant designer-manufacturers that did not supply plant directly to customers used distributors to 

supply their plant. 

 

191  The firm had initiated the contact. 
192  Interviews with DM-1, DM-11, DM-12, DM-22, DM-32, DM-48. Three of these firms had obtained 

guidance materials from the OHS regulator in the firm’s state of operation and three had obtained 
guidance material from an OHS regulator in another state. See also section 4.3.2 for further discussion 
of guidance materials. 

193  Interview with DM-12. 
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The guidance material did not prompt this firm to conduct risk assessment194 but the 

firm used the checklist as its format for risk assessment.195

 

  

All but one of the firms obtaining guidance materials were among a wider group of 28 

firms in which key individuals196 complained about what they perceived to be a lack of 

or poor quality advice of information from OHS regulators (42% (28 of 66)).197 The 

findings relating to the low uptake of guidance materials add to a growing number of 

studies198 which suggest that guidance material, whether in print or on OHS regulators’ 

websites, is not widely accessed and used, particularly by smaller firms.199

 

 The findings 

for guidance materials and the perceived lack of advice from OHS regulators also 

indicate that regulators were not key constituents of plant designer-manufacturers’ 

knowledge base for addressing OHS.  

The second type of encounter for which there was no evidence of consequential 

preventive action was submission to the OHS regulator of design documentation for the 

                                                 
194  The firm was aware of the need to conduct risk assessment through customers. 

195  See also chapter 7, section 7.3.2. 
196  These individuals were key decision makers in their firms and were nominated, by their firms, to 

participate in this research on the basis of their knowledge and experience of how OHS was addressed 
in the firms for which they worked. See also chapter 2, section 2.5.4. 

197  Interviews with DM-1, DM-4, DM-8, DM-11, DM-12, DM-13, DM-15, DM-16, DM-19, DM-20, 
DM-21, DM-26, DM-27, DM-29, DM-32, DM-39, DM-40, DM-45, DM-46, DM-47, DM-48, DM-49, 
DM-52, DM-55, DM-57, DM-59, DM-62, DM-68. Complaints about the lack of or poor quality 
advice or information were evenly spread between Victorian and South Australian firms. These 
complaints resonate with the Maxwell review of OHSA 1985 (Vic) which found that the issue raised 
most vociferously by industry was the refusal of WorkSafe Victoria inspectors to provide advice about 
how to comply with OHS law. Maxwell C, n 65, pp 259, 262-265. 

198  James P et al, ‘The use of external sources of health and safety information and advice: the case of 
small firms’ (2004) 2(1) Policy and Practice in Health and Safety 91-103, 101; Mayhew C et al, An 
Evaluation of the Impact of Targeted Interventions on the OHS Behaviours of Small Business Building 
Industry Owners/Managers/Contractors, National Occupational Health and Safety Commission, 
Sydney, 1997; Melrose A et al, Assessing the Effectiveness of the Manual Handling Assessment Chart 
(MAC) and Supporting Website, Health and Safety Executive Research Report RR 486, HMSO, 
Norwich, 2006, p iii; Wiseman J and Gilbert F, COSHH Essentials: Survey of Firms Purchasing This 
Guidance, Health and Safety Executive Research Report RR 434, HMSO, Norwich, UK. See also 
Bluff E and Gunningham, Review of Key Characteristics that Determine the Efficacy of OHS 
Instruments, Commonwealth of Australia, 2007, chs 6, 8; Wright M et al, Building an Evidence Base 
for the Health and Safety Commission Strategy to 2010 and Beyond: A Literature Review of 
Interventions to Improve Health and Safety Compliance, Health and Safety Executive Research 
Report RR 196, HMSO, Norwich, 2004, pp i, vii. 

199  Note that in this research, 88% (58 of 66) of the plant designer-manufacturers had less than 100 
employees. They were medium sized firms (20 to 99 employees), or small firms (< 20 employees). 
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purpose of design notification or registration.200 Four South Australian and six Victorian 

plant designer-manufacturers produced prescribed types of plant and submitted design 

documentation to the OHS regulator in the state in which they produced the plant (15% 

(10 of 66)).201 It is possible that the design documentation submitted by these firms was 

audited by the OHS regulators,202

 

 but there was no evidence that any of the firms had 

interacted with an OHS regulator in the design notification/registration process, or been 

influenced to pay greater attention to the safe design of their plant through this process. 

Submitting design documentation, like obtaining guidance materials from OHS 

regulators, appeared to be too remote or non-specific to capture firms’ attention and 

prompt additional OHS action. I do not examine these further in this section. Some 

other types of inspection and enforcement did prompt firms to take OHS action, at least 

in some circumstances. These were inspection of the firm’s plant or interaction with an 

inspector, inspection and enforcement with a firm’s customers or distributors, 

administrative notices and OHS prosecution. 

 

In the following sections, I examine each of the encounters with inspection and 

enforcement that captured some plant designer-manufacturers’ attention. I also 

demonstrate that the nature of firms’ responses to inspection and enforcement indicates 

the need for OHS regulators to employ a fundamentally different approach in their 

interactions with these duty holders.  

 

4.4.2 Inspection and other interactions with inspectors 

Two plant designer-manufacturers in South Australian firms were visited by an 

inspector during Workplace Services’ Safer at the Source program203

                                                 
200  For discussion of the regulators’ roles in administering requirements relating to design notification 

(Victoria) and design registration (South Australia) for prescribed plant see section 4.3.5. 

 and received 

guidance material as well as oral advice from the inspector. In one of these firms, the 

201  Interviews with DM-4, DM-8, DM-9, DM-22, DM-47, DM-49, DM-51, DM-57, DM-60, DM-65 and 
observation of design documentation files at plant designer-manufacturers’ premises. Note that some 
key individuals were not aware of that the requirement to submit design documentation was in 
regulations and thought it related to an Australian Standard. 

202  This should have been the case in South Australia where the regulator claimed to audit 100% of 
design documentation but it was less likely for designs submitted to the Victorian regulator which 
only audited 10% of designs. See section 4.3.5. 

203  Interviews with DM-28, DM-29. For details of the Safer at the Source program see section 4.3.4.  
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owner/managing director learned about plant risk assessment from the inspector and 

commenced a program of assessment using a procedure based on the South Australian 

regulator’s guidance material.204 The other firm had not taken OHS action in response 

to the inspector’s visit. The firm’s production manager stated that the inspector had 

obtained information from him205 and he had not heard anything since the visit. The 

lack of follow up inspection206

 

 may have deterred further action in this firm. 

The plant produced by the firm that initiated risk assessment following the Safer at the 

Source visit had also been inspected, on a separate occasion. The firm was one of 15 

plant designer-manufacturers whose plant had been inspected (23% (15 of 66)).207 Nine of 

these firms were South Australian and six were Victorian but their plant was variously 

inspected in South Australia, Victoria, New South Wales and Western Australia, by 

OHS inspectors), or in New South Wales and Western Australia, by mining inspectors. 

Some inspections were routine or planned inspections208 of workplaces or particular 

types of plant (seven firms).209

We will occasionally have somebody [an inspector] go through a field day and just 
looking at machinery from a safety point of view and … that’s the way to do it because 
all the machines are there and all the different manufacturers are there. And they’ve 
pulled us up a few times, a couple of times (DM-20, lines 572-578). 

 As the managing director of a medium sized South 

Australian designer-manufacturer of agricultural machinery stated: 

 

As this example illustrates, there is considerable potential for OHS regulators to 

increase their proactive surveillance of the design and construction features of plant at 

field days, trade shows, distribution facilities and other similar situations where 

producers and suppliers display new plant. However, most of the inspections of plant 

produced by firms in this research were conducted reactively in response to a fatality, 

injury or dangerous occurrence involving the plant (eight firms); or an end user 

complaint about a firm’s plant (two firms). 
                                                 
204  Interview with DM-28 and observation of DM-28’s risk assessment procedure. 
205  He thought the inspector had obtained information as an example of good practice. 
206  Follow up inspection at upstream duty holder worksites was planned as part of the Safer at the Source 

program but not implemented. See section 4.3.4. 
207  Interviews with DM-5, DM-15, DM-16, DM-20, DM-23, DM-27, DM-28, DM-33, DM-35, DM-36, 

DM-47, DM-51, DM-62, DM-65, DM-68. 
208 They did not involve a prior incident or complaint. 
209  Note that some firms’ plant was inspected as a result of one or more incidents, and/or on other 

occasions as part of planned inspections by regulators. Eight firms’ plant had been inspected only 
once and the other seven firms’ plant had been inspected on several occasions over a period of years. 
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Plant designer-manufacturers’ accounts of inspection concurred with those of the 

Victorian and South Australian OHS regulators regarding the use of persuasion, through 

negotiation, rather than issuing of notices.210

There was no “you must change this”. It was “we would like to see you change it” and 
we’ve conformed but there was no actual regulatory enforcement. There wasn’t an 
improvement notice given to us or anything like that it was just a suggestion was made 
and we worked together … … they said, “oh, this is what we would think you should 
do, this needs to be guarded and that needs to be guarded” but it was up to us to develop 
the guards to suit and then when we believed we had it satisfactory they came back and 
had a look and they were happy. They said “you could do this better or you could do 
that better” and we explained, “well, we can’t do that because that gets in the way”, and 
they said, “oh, that’s fine then” (DM-33, lines 312-330).  

 For example, a South Australian inspector 

asked the small South Australian designer-manufacturer of a grain cleaner to guard the 

machine after a farmer’s fingers became trapped in an unguarded belt. The firm’s 

manager explained: 

 

Like most of the designer-manufacturers whose plant had been inspected, this firm was 

not issued an improvement or prohibition notice in relation to the grain cleaner. Only 

two firms in this research had been issued improvement notices relating to their plant, 

and a third was aware of an improvement notice issued to a distributor in relation to the 

firm’s plant (5% (3 of 66)).211

[T]he WorkCover [sic]

 No firms had received or were aware of prohibition notices 

relating to their plant. The three improvement notices all related to plant produced by 

Victorian firms but only one notice was issued by a Victorian inspector. The inspector 

pursued a complaint by workers at a construction site about a medium sized designer-

manufacturer’s crane. As the firm’s production manager explained: 
212

[W]e were issued with a WorkCover improvement notice to do just that (DM-47, lines 
298-299). 

 guy came in and he put certain requirements on them 
[management], relating to risk assessment being done on cranes (DM-47, lines 276-
278). 

 

The inspector investigated the complaint and issued an improvement notice to the crane 

designer-manufacturer to conduct comprehensive risk assessments for each of its 

cranes.213

                                                 
210  See sections 4.3.2, 4.3.3 and 4.3.4. 

 The other improvement notices also related to risk assessment and were 

211  Interviews with DM-47, DM-62, DM-68. 
212  WorkSafe was part of the Victorian WorkCover Authority.  
213  The inspector considered that the plant designer-manufacturer needed to prepare a comprehensive 

assessment for each of the firm’s cranes rather than one generic assessment for all of its cranes.  
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issued by a Western Australian inspector the distributor in that state of a Victorian 

firm’s plant, and by a New South Wales inspector to the Victorian designer-

manufacturer which also supplied the plant in New South Wales. 

 

Of the 15 firms whose plant had been inspected, ten firms, including the three that had 

received or were aware of improvement notices for their plant, had taken some action 

attributable wholly or in part to inspection (67% (10 of 15)).214 The examples of OHS 

action taken by these designer-manufacturers indicate that, although inspection was 

rare, it had the potential to capture management’s attention and prompt some action. 

The examples of OHS action included designer-manufacturers making changes to 

guarding or other risk control measures (11 examples), conducting plant risk assessment 

or another form of risk analysis (four examples), or improving plant safety 

information.215

 

  

As well as direct experience of inspection, some plant designer-manufacturers had 

encountered or were aware of the potential for inspection and enforcement more 

generally through their interactions with customers or distributors216 (15% (10 of 66)).217

The people that are running the businesses in the industry that we’re in are more 
perceptive now of what they have to buy, and they look at it from all angles because if 
they go on a building site a lot of them are employers and they know that if something 
happens then WorkCover or whatever is going to go totally through the roof. So they’re 
putting us under pressure too (DM-12, lines 261-266). 

 

As one manager stated, “I have seen them go in and stop machines that are new in there 

because of inadequate guarding” (DM-23, lines 711-713). Messages about inspection 

and enforcement relayed through customers or distributors also encouraged some plant 

designer-manufacturers to give priority to OHS as customers or distributors might not 

accept plant if it was unsafe and could be subject to enforcement in end use. As the 

technical services manager of a medium sized South Australian designer-manufacturer 

of construction plant: 

 
As this example illustrates, plant designer-manufacturers’ supply chain interactions 

could contribute to firms taking OHS action. Seven of the ten firms were motivated to 
                                                 
214  Interviews with DM-5, DM-20, DM-28, DM-33, DM-35, DM-47, DM-51, DM-62, DM-65, DM-68. 
215  Note that although only ten firms’ plant had been inspected, there are more than ten examples of 

preventive action because some firms’ plant had been inspected on more than one occasion. 
216  Distributors were involved if manufacturers did not supply directly to customers. 
217  Interviews with DM-12, DM-14, DM-17, DM-22, DM-23, DM-26, DM-36, DM-44, DM-48, DM-62. 
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take some OHS action wholly or in part as a result of inspection or enforcement at 

customer workplaces (70% (7 of 10)).218

 

     

Whether plant designer-manufacturers experienced inspection and enforcement directly 

or were aware of the possibility of inspectorate involvement through their customers or 

distributors, there were limits to the OHS action that firms were willing to take. This 

was especially the case if they perceived that particular action would impede or conflict 

with their commercial goals relating to the marketability of their plant and firm 

profitability. As I demonstrate in chapter 8, plant designer-manufacturers were 

influenced by a series of commercial motivations which shaped their responses to OHS. 

These commercial motivations included optimising the functionality of plant, containing 

costs and avoiding a competitive disadvantage. They provided firms with justifications 

for limiting or not taking OHS action, even in the context of negotiations with or 

directions by OHS inspectors. 

 

A small South Australian designer-manufacturer of grain auger conveyors provided an 

example of resistance to compliance with an inspector’s direction on commercial 

grounds of plant functionality. The firm’s managing director stated that:  

An auger type conveyor is no good unless you can get the product into it. In order to do 
that at some stage you have to have openings large enough for the average product to go 
into the moving part. They [inspectors] came along and said we need a mesh on here 
that won’t let anybody get access to it. Well fine. Then just outlaw them as a form of 
conveyor. Why? Well because if you can’t get access to that bit then the machine can’t 
work. It simply can’t do what it was designed to do … the mesh on the hopper isn’t 
small enough to stop the people from getting a hand through it. It stops you falling into 
it or anything else but it has to be an opening that will let the grain run through it (DM-
16, lines 481-497). 

 

The managing director perceived that complying with the inspector’s direction to fit 

mesh or other guarding would impede the functionality of the grain auger. This 

commercial concern constituted a justification for not implementing risk control 

measures. 

 

A second example illustrates the extent to which a designer-manufacturer’s commercial 

concern about the marketability of its plant may over-ride the need to effectively control 

known and serious OHS risks. In the context of inconsistent inspection and enforcement 

                                                 
218  Interviews with DM-12, DM-14, DM-22, DM-23, DM-26, DM-36, DM-48. 
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with other designer-manufacturers of the same type of plant, this medium sized 

Victorian designer-manufacturer of a press resisted compliance on the grounds that the 

firm would be placed at a competitive disadvantage.  

 

Following a coronial investigation into a fatality in New South Wales involving the 

press, the designer-manufacturer had negotiated with the New South Wales OHS 

regulator to gain acceptance for particular risk control measures for this type of press. 

The solution negotiated between the designer-manufacturer and the regulator 

completely guarded the press to prevent access to a hydraulic ram. The design was 

inherently safe as the ram would not operate if a guard was open, eliminating the 

possibility of crushing injuries. The designer-manufacturer believed that as a result of 

the firm’s negotiations with the regulator, the agreed solution would be enforced with 

all designer-manufacturers and suppliers of this type of plant, in all Australian states. 

 

The designer-manufacturer developed a new model, incorporating the inherently safe 

design solution. This was done at some considerable cost219

That was I think at the time stimulated by the NSW WorkCover Authority and we 
worked very closely with them and they came down and inspected the machine in as 
much as they can ever, or are ever prepared to pass things, but they sort of gave their 
nod of approval but never on paper. They were very happy with it and we thought great 
that level of guarding will now become the benchmark if you like or the standard. Not 
so much the Australian Standard but the standard by which WorkCover would apply 
rules. 

 to the firm in testing, 

tooling up, building and supplying the new model, and loss of market share when 

competitors continued to supply their less safe models of the press and OHS regulators 

did not require them to do otherwise. The designer-manufacturer then opted to supply a 

lower cost model equivalent to its competitors which would prevent a fatality but 

would not prevent serious injury, and marketed its inherently safe model as an option 

for customers who were prepared to pay the additional cost for safety. The owner and 

managing director of the firm explained: 

… Despite us forwarding all of the details to the national bodies and saying well “hey, 
we’ve done this let’s just have a level playing field”. We saw a copy of the letter that 
came back to us in relation to our competitor in Western Australia to say an [alternative 
mechanism] … which I would call a secondary safety device, that you activate when 
you need to, it’s not a primary one that keeps you out … If you’re caught, as your arm’s 
pulled into the machine, as you come down, in the worst case your arms would press 
this bar and stop the machine before they sort of got broken off but it’s an effective tool 

                                                 
219  The manufacturer estimated the cost to the firm was about $500,000. Source, interview with DM-68. 
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to save death if you like, but it doesn’t prevent someone from getting in, in the first 
place. 

… and just through commercial survival we were forced back to that level … we have 
to this day still offered a fully guarded machine which we call our [particular model] but 
we also offer an [other model] which is the [alternative] version and that’s by far the 
highest volume that we produce because it’s the cheaper one of the two. There’s about 
five hundred dollars difference. Oh, that would have been back in the days when the 
[name of machine] was selling for probably about six or seven thousand dollars, so it 
was a significant amount (DM-68, lines 266-309). 

 

The grain auger and press examples point to the need for OHS regulators to carefully 

craft their inspection and enforcement strategies to overcome resistance which may be 

engendered by firms’ over-riding concerns about marketability of their plant and 

business profitability. A contextual, responsive and principled approach is indicated for 

enforcement with these duty holders. 

 

A contextual approach allows OHS inspectors to take account of motivational diversity 

and tailor enforcement to particular circumstances and actors. A responsive approach 

allows inspectors to escalate enforcement by issuing improvement or prohibition notices 

if compliance is not secured through advice and persuasion, and prosecute persistent 

non-compliers if lesser mechanisms fail to achieve compliance.220 A principled 

approach reduces the potential for resistance to compliance associated with uneven and 

uncertain enforcement of a firm and its competitors.221 For genuine consistency and 

transparency in inspection and enforcement OHS regulators will also need to coordinate 

their activities across state borders.222

 

 

4.4.3 Plant designer-manufacturers and prosecution 

In South Australia there were no prosecutions of any of the upstream duty holders. In 

Victoria there was a small number of successful prosecutions, principally involving 

suppliers or importers of plant, and dealing with basic safeguarding issues or 

information provision.223

                                                 
220  Johnstone R, n 10, pp 156-157. Note that under more recent versions of some of the OHS statutes, 

OHS regulators might also negotiate enforceable undertakings to secure compliance. See also 
Johnstone R and King M, n 5. 

 There were also some prosecutions by the New South Wales 

221  For discussion of principled enforcement and procedural fairness see Murphy K, n 188, p 567; Tyler 
T, n 188; Yeung K, n 10, pp 36-43.  

222  As for example was done more recently by the six state OHS regulators with their program with 
upstream duty holders for agricultural machinery. See Heads of Workplace Safety Authorities, n 93. 

223  See section 4.3.6. 
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and Western Australian OHS regulators which dealt with more substantive issues 

relating to the inherent safety of plant. Those determined at the time of data generation 

were the Arbor Products case224 and the Viticulture Technologies225

 

 case. 

None of the plant designer-manufacturers in this research had been prosecuted in 

relation to the design and manufacture of their plant. One firm had been investigated by 

an OHS regulator and, at the time of data generation, the firm was aware that the matter 

might be prosecuted.226

 

 A worker had been killed using plant produced by this firm. The 

event of the fatality, the ensuing investigation by the OHS regulator and an 

improvement notice issued by the regulator relating to plant risk assessment had 

contributed to the firm reviewing the risk assessment, changing guarding on the plant 

and revising the safety information provided. 

This was the same firm that redesigned its press and believed it had been put at a 

competitive disadvantage through inconsistent inspection and enforcement.227

[W]hile we’re improving the safety of the machine we will enhance it’s functionality or 
usability at least … by putting additional safety measures on we will no longer accept a 
regression of the usability of the machine … Wherever possible we don’t just put the 
guard on and say that’s an impost … we try and enhance the machine by doing that. 
And that’s difficult but it’s a bit of a change in philosophy of late (DM-68, lines 638-
649). 

 Being 

investigated for prosecution, in relation to a different item of plant, reinforced the 

owner/managing director’s perception of inconsistent enforcement as the firm’s 

competitors had not been subject to enforcement. The firm’s various interactions with 

OHS regulators had contributed to its current approach. The owner/managing director 

explained: 

 

As this example illustrates, this firm was responding to OHS regulatory pressure over a 

period of years, including investigation for prosecution, but on the firm’s terms. This 

designer-manufacturer would not implement OHS measures that impeded plant 

functionality or rendered the firm less competitive in its market. The firm had developed 

                                                 
224  (2001) 105 IR 81. 
225  Viticulture Technologies, n 164. 
226  Interview with DM-68.  
227  See section 4.4.2. 
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inherently safe designs for three different types of plant to reconcile functionality 

requirements and enforcement pressure for greater safety.  

 

Another plant designer-manufacturer had taken more ongoing steps to manage OHS as a 

result of prosecution, because the firm had additional commercial reasons for doing so. 

This large228 firm, which designed and manufactured some of its production plant in-

house, had been prosecuted several years before229 for a breach of the employer’s duty 

of care.230 Prosecution under the employer’s statutory duty231 influenced the firm to 

more actively self-regulate and systematically manage OHS, including attention to OHS 

in plant design and manufacture, because the firm’s plans to gain status as a self-insurer 

for workers’ compensation might have been harmed by the prosecution.232 The firm was 

one of only a small number of designer-manufacturers in this research that 

systematically managed OHS in plant design and manufacture.233

 

  

These two examples of firms with direct experience of prosecution or investigation for 

prosecution were exceptional, and it is not possible to draw wider conclusions from 

these examples about the deterrent effects of these actions by OHS regulators. The 

examples are consistent with regulatory theory and empirical research which suggests 

that inspection accompanied by sanctions can focus managerial attention and lead to 

improvements in an organisation’s performance,234

                                                 
228  In this research, large firms were firms with 100 or more employees. See also chapter 2, section 2.5.3. 

 although the examples also suggest 

229  The prosecution was three years before the period of data generation for this research. 
230  Interview with DM-11 and prosecution transcript. Case not cited here as citation would identify the 

firm participating in this research and would breach confidentiality. 
231  The prosecution was for a breach of the employer’s general duty in OHSWA 1986 (SA) s 19. 
232  A successful prosecution for a breach of OHSWA 1986 (SA) was grounds for declining a license to 

self-insure under the South Australian workers’ compensation scheme. See WorkCover Corporation, 
Code for the Conduct of Exempt Employers under the WorkCover Scheme, WorkCover Corporation, 
Adelaide, 2001, p 16. 

233  See chapter 7, section 7.4. 
234  Much of the empirical evidence for specific deterrence comes from studies of inspection and citation 

by the United States Occupational Safety and Health Administration (OSHA). See for example Baggs 
J et al, ‘Workplace health and safety regulations: impact of enforcement and consultation on workers’ 
compensation claims rates in Washington state’ (2003) 43 American Journal of Industrial Medicine 
483-494, p 491; Gray W and Mendeloff J, The Declining Effects of OSHA Inspections on 
Manufacturing Injuries: 1979 to 1998, National Bureau of Economic Research, Massachusetts, 2002; 
Gray W and Scholz J, ‘Analysing the equity and efficiency of OSHA enforcement’ (1991) 3(3) Law 
and Policy 185-214; Gray W and Scholz J, ‘Does regulatory enforcement work? A panel analysis of 
OSHA enforcement (1993) 27 Law Society Review 177-213; Mendeloff J and Gray W, ‘Inside 
OSHA’s Black Box: What is the Link Between Inspections, Citations, and Reductions in Different 
injury Types’ paper presented to the Law and Society Association Meeting, Pittsburgh, USA, June 
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that deterrent effects may not be realised unless firms align or frame enforcement by 

regulators as consistent with their other business goals. 

 

With regard to the potential for general deterrence,235 there was little evidence of plant 

designer-manufacturers taking OHS action as a result of becoming aware of 

prosecution of other upstream duty holders. None of the key individuals interviewed 

for this research were aware of the Victorian OHS prosecutions of plant designers, 

manufacturers, suppliers and importers.236 However, the key individuals in seven firms 

had heard of the New South Wales’ Arbor Products237 case and one had heard of the 

Western Australian Viticulture Technologies238

 

 case. In a ninth firm, the general 

manager had heard of both of these cases. 

This general manager of a medium sized Victorian designer-manufacturer of 

agricultural machinery was the only person interviewed who had an accurate 

understanding of the key findings in the two cases. His firm had been asked to redesign 

a wood-chipping machine because of concerns by the machine’s importer that it had 

similar design problems to the machine supplied by Arbor Products. The general 

manager learned about the Arbor Products and Viticulture Technologies cases in 

information from the firm’s industry association, the Tractor and Machinery 

Association (TMA).239

                                                                                                                                               
2003; Nelson N et al ‘Falls in construction: injury rates for OSHA-inspected employers before and 
after citation for violating the Washington state fall protection standard’ (1997) 31 American Journal 
of Industrial Medicine 296-302; Scholz J and Gray W, ‘OSHA enforcement and workplace injuries: a 
behavioural approach to risk assessment’ (1990) 3 Journal of Risk and Uncertainty 283-383; Scholz J 
and Gray W, ‘Can government facilitate cooperation? An enforcement model of OSHA enforcement’ 
(1997) 41(3) American Journal of Political Science 693-717; Weil D, ‘If OSHA is so bad, why is 
compliance so good?’ (1996) 27(3) RAND Journal of Economics 618-640; Weil D, ‘Assessing OSHA 
performance: new evidence from the construction industry; (2001) 20(4) Journal of Policy Analysis 
and Management 651-674. The potential for specific deterrence is also supported by US studies of 
compliance with environmental regulation. See Gunningham N et al, ‘Motivating management: 
corporate compliance in environmental protection’ (2005) 27(2) Law and Policy 289-316. See also 
Akers R, Criminological Theories, 2nd ed, Roxbury Publishing Company, Los Angeles, 1996; 
Johnstone R, n 10, pp 153-155.   

 He had obtained the Arbor Products case from the TMA and 

235  For an explanation of general deterrence see Johnstone R, n 10, pp 151-153. See also Akers R, n 234. 
236  Seven Victorian prosecutions of upstream duty holders for plant were determined at the time of data 

generation; one involving a manufacturer and six involving suppliers or importers who were not 
involved in the design and manufacture of plant. See also section 4.3.6.1.   

237  (2001) 105 IR 81. 
238  Viticulture Technologies, n 164. 
239  The Tractor and Machinery Association (TMA) was the Australian industry association representing 

manufacturers, distributers, importers, dealers and other companies involved in the agricultural 
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read this to inform himself about the issues in redesigning the wood chipper. He 

explained: 

[W]e were approached about whether we’d like to take these wood chippers on. We 
said well to do that we’ll look at what needs to be done, so I contacted TMA and 
they’ve given me all the information. It’s quite a lengthy document, a couple of 
documents so … [referring to transcript] … that one’s the actual appeal in regards to it 
but it covers everything that happened in the court case, you can see I’ve gone through 
it. [Referring to highlighting and annotations] … And there’s various other papers I’ve 
got from TMA in regards to, they’re probably more the newspaper clippings of it (DM-
48, lines 351-368). 

[W]e are now in the process of designing it based on recommendations that are out 
there, especially in regards to the Arbor case, making that wood chipper say foolproof I 
suppose (DM-48, lines 291-293). 

[O]perator manuals even though it’s a good idea, you can say … do not do this, do not 
do that, you can have warning stickers but ultimately you have to create or design a 
machine that can prevent them from doing that (DM-48, lines 600-603). 
 

From the Arbor Products and Viticulture Technologies cases, the general manager 

understood that his firm must make the wood chipper inherently safe and could not rely 

on warning end users of risks. He was redesigning the wood chipper to minimise the 

possibility of end users interacting with plant in unsafe ways. This involved extending 

the machine’s chute so that an operator could not physically access rotating blades by 

reaching into the chute.  

 

In the other eight firms in which the key individuals knew of the Arbor Products or 

Viticulture Technologies, they knew of them through industry associations or other 

industry contacts and either knew nothing about the findings in the cases or had 

misconceptions about them. For example, the managing directors of two agricultural 

machinery firms learned of the Arbor Products case through TMA information. They 

were aware that the TMA regarded the case as a threat to the commercial viability of 

plant designers, manufacturers and suppliers but did not know precisely what action was 

indicated by the findings in the case. The managing director of one small South 

Australian firm had registered that there was a need to “idiot proof” machinery. He 

stated: 
Now what I’ve been reading from the Tractor Machinery Association they’re just 
saying every manufacturer is just going to close their door. I don’t know what law they 
changed but it really opened up the floodgates they reckon … we actually sat out there 
and we were looking at something, whatever it is and I said to my other partner here, 
“well what can go wrong” and we’re running through it and I’ll say “oh you could get 

                                                                                                                                               
machinery industry. More information about the TMA and its role is at the TMA’s website 
<http://www.tractormachinery.com.au/> (March 2010). 

http://www.tractormachinery.com.au/�
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your fingers caught in there” or something and he’ll go “if you're a bloody idiot” and I 
said “well you’ve really got to allow for bloody idiots” (DM-3, lines 312-321). 

 

The second managing director, also of a small South Australian firm, was aware of the 

need to take action and was willing to do so but was taking action directly opposite to 

that indicated by the Arbor Products case. Rather than producing plant to be inherently 

safe and providing safety information to supplement this, he believed that required 

action was to produce an operator manual and to go through this with customers.240

I get newsletters from the Australian Tractor and Machinery Association of people that 
have bought a particular wood chipping machine – can’t think of the name of it at the 
moment. They were supplying it with an instruction manual, safety instruction, all that 
sort of thing. They sold it through a distributor and the distributor sold it to a customer 
who used it, who had an operator that fed his arm into the machine and got it chopped 
off. Consequently the manufacturer was found to be at fault because they never 
instructed the distributor on how to use the machine and who’d never then instructed the 
end user on how to use the machine (DM-32, lines 308-318). 

 This 

managing director explained: 

[W]e generally try to deliver the machines ourselves and also instruct, assemble the 
machine with them, show them how to maintain it, lubricate it, what to be aware of, 
what to do after ten hours, all of that sort of thing and then go through the instruction 
book with them because of this Tractor and Machinery Association thing – that case in 
there, poor instruction … We produced a manual as a result of that information, we 
never did it before (DM-32, lines 907-922). 

 

The two managing directors’ understanding of the Arbor Products case appeared to be 

distorted by the TMA’s campaign at the time. The TMA considered that much 

agricultural machinery was inherently dangerous if misused, and argued that employers, 

owners and operators of plant should be held responsible for misuse, rather than 

designers, manufacturers and suppliers being held responsible for the safety of plant.241

                                                 
240  Arbor Products had also produced a manual and provided instruction to some employees of Yass 

Council but this was not sufficient to protect the firm from liability because the wood chipper was 
inherently unsafe. See case summary in section 4.3.6.2. 

 

The TMA information stated that Arbor Products’ wood chipper was fitted with 

industry accepted guarding and the TMA did not highlight the need for the chipper to be 

inherently safe by making the chute longer to prevent access to rotating blades. The 

TMA’s stance in relation to Arbor helped make its members aware of this prosecution 

but not to accurately understand the key findings in the case. 

241  Tractor and Machinery Association, News Release, 6 June 2001, Melbourne; Tractor and Machinery 
Association, Media Release – Call to Ban Sales of Farm Machinery in New South Wales, 27 July 
2001, Melbourne; Tractor and Machinery Association, Media Release – Arbor, Where to From Here, 
10 October 2001, Melbourne; Tractor and Machinery Association, Media Release – Sometimes it is 
Best Not to Sell the Product, 8 March 2002, Melbourne.  
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The managing director of a medium sized South Australian designer-manufacturer of 

agricultural machinery knew of the Arbor Products case from a different industry 

association. He also believed that plant designer-manufacturers should not be penalised 

for misuse of plant by end users. He was poorly informed about the case and responded 

with defiance stating: 
The one that’s I guess affected most machinery dealers of our style and size in Australia 
recently, is the people who built the … machine for mulching tree branches. Now the 
machine was built with goodness knows how many guards to stop the bloke getting in 
and it had instructions, it had instruction books, it had big stickers on it and everything 
else. But an operator in Sydney took off, disabled and dismantled enough of the safety 
guards, ignored everything else and finally succeeded in hurting himself with the 
machine and quite rightly, as I would have done, the manufacturer objected to being 
blamed for that. And yet when it went through the system the ultimate thing was “you 
created it, inherently it could hurt someone, therefore you’re to blame”. As I said 
earlier, that means that anybody who creates any sort of machinery is inherently to 
blame. You cannot have that sort of thing hanging over manufacturers and expect 
innovation and investment (DM-16, lines 248-264). 

 
These examples of awareness of and responses to the Arbor Products case242 suggest 

that industry associations were not a reliable way for designer-manufacturers to learn 

about the findings of cases. Some regulatory researchers propose that regulators should 

harness intermediaries such as industry associations, customers and supply chain 

sources as a way to communicate regulatory messages to firms through sources which 

firms trust and interact with regularly.243 Other researchers suggest that the potential for 

OHS information to be communicated through intermediaries may be limited, in part 

due to lack of resources and expertise among intermediaries.244

 

 The present research 

suggests a cautious approach to relying on intermediaries as the OHS message may be 

mis-communicated due to different emphases placed on information by intermediaries. 

The findings of this research are also consistent with wider empirical research on 

general deterrence in different regulatory regimes.245

                                                 
242  Interviews with DM-3, DM-16, DM-32.  

 The literature on general 

243  See for example, Gunningham N and Sinclair D, Leaders and Laggards. Next-Generation 
Environmental Regulation, Greenleaf Publishing Ltd, Sheffield, 2002, pp 17-18; Lamm F and Walters 
D, ‘Regulating occupational health and safety in small business’ in Bluff L et al (eds), OHS 
Regulation for a Changing World of Work, The Federation Press, Sydney, 2004, 94-119, pp 103-105. 

244  James P et al, n 198, pp 100-101. 
245  Fairman R and Yapp C, n 77, p 506; Gray W and Scholz J, ‘OSHA enforcement and workers’ 

injuries: a behavioural approach to risk assessment’ (1990) 3 Journal of Risk Assessment 283-305, pp 
284, 295; Gunningham N et al, n 234, pp 297, 300; Thornton N et al, ‘General deterrence and 
corporate environmental behaviour’ (2005) 27(2) Law and Policy 262-288, pp 262, 278-282. 
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deterrence suggests that awareness of enforcement of other firms in an industry can 

remind firms to check the reliability of their compliance but that general deterrence does 

not occur if firms are not aware of enforcement against others in their industry because 

it is too infrequent, especially in the context of competing commercial communications. 

Also, general deterrence does not occur if firms hear about enforcement action second 

or third hand, through word of mouth, and do not have sufficiently reliable details to 

know what action they should take. General deterrence may also be less effective if 

differences in the nature of businesses make comparisons difficult; that is, firms do not 

identify others experiencing enforcement as “people like us”. 

 

In the present research, general deterrence was not effective for most firms because they 

were simply not aware of prosecutions against other upstream duty holders (86% (57 of 

66)). The small number of firms that were aware of the Arbor Products or Viticulture 

Technologies cases (14% (9 of 66)) had no difficulty identifying with these firms as 

companies like their own, and some were prompted to check their own compliance. 

Only one firm had information through a primary source because the general manager 

had obtained and read the Arbor Products case transcript. The other designer-

manufacturers were aware of prosecutions through intermediaries and received second 

or third hand accounts of cases. They did not have sufficiently reliable details of cases 

to know what action they should take and the accounts they received reinforced their 

underlying attitudes that unsafe users should take more responsibility for safety, rather 

than the designer-manufacturer.246

 

 

With so few OHS prosecutions of plant designers and manufacturers there is a case to 

be made for OHS regulators to make greater strategic use of prosecutions. This research 

suggests that more prosecutions, by themselves, are unlikely to stimulate effective OHS 

action. For OHS regulators there is a challenge to determine ways to ensure that the key 

findings of prosecutions are effectively communicated to duty holders, across 

jurisdictions, and to clearly and succinctly set out the implications of particular cases for 

duty holders. Regulators will also need to take account of third party intermediaries’ 

communications about cases and duty holders’ other motivations which may influence 

whether they hear key messages about prosecutions. 

                                                 
246  In chapter 8, I show that attitudes about unsafe end users were prevalent among the key individuals in 

plant designer-manufacturer firms and mediated firms’ responses to OHS. See section 8.5.3. 
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4.4.4 Summary of issues in designer-manufacturers’ encounters with 
OHS regulators and enforcement 

In this section I have demonstrated that plant designer-manufacturers had minimal and 

spasmodic encounters with guidance, inspection and enforcement by OHS or mining 

regulators. Some types of encounters with regulators were more likely to capture firms’ 

attention and prompt them to take some OHS action. These encounters included plant 

designer-manufacturers engaging in dialogue and negotiation with inspectors, in 

inspections of plant or other inspector visits; receiving or being aware of notices relating 

to their plant; being prosecuted or investigated for prosecution; or having direct 

knowledge of a prosecution by reading a case transcript. In addition, messages about 

inspection and enforcement relayed through customers or distributors were more likely 

to capture firms’ attention and prompt firms to take OHS action. 

 

The OHS action taken by plant designer-manufacturers in response to these encounters 

typically involved a single response to control a particular risk, conduct risk assessment 

or improve plant safety information. There was only one instance of a designer-

manufacturer making wider systemic changes to self-regulate and manage OHS, 

including attention to OHS in plant design and manufacture, on an ongoing basis. 

 

Designer-manufacturers’ more remote or non-specific encounters with OHS regulators 

or enforcement were either not linked to OHS action, or were linked to action that was 

not of the type required for compliance with OHS law. These encounters included 

receiving guidance materials from an OHS regulator, submitting design documentation 

for prescribed plant, and learning about prosecutions of other plant manufacturers or 

suppliers through industry sources.   

 

The findings in this section suggest that OHS inspection and enforcement may influence 

firms but that, to fully realise that potential, OHS regulators would need to carefully 

craft their interventions with plant designers and manufacturers. In particular, OHS 

regulators would need to take account of duty holders’ low uptake of the regulators’ 

own guidance materials and the potential for misinformation through firms’ industry 

sources; as well as the confounding influence of firms’ commercial motivations247

                                                 
247 Note that I examine these competing motivations further in chapter 8. 
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which may engender resistance to compliance. With plant designers and manufacturers, 

a strategic approach to inspection and enforcement, which is responsive, contextual, 

networked and principled, can provide firmer foundations for inspection and 

enforcement with plant designers and manufacturers. I outline such an approach below. 

 
4.5 Conclusion 

In this chapter, I have established that the Victorian and South Australian OHS 

regulators neglected plant designers and manufacturers. The regulators did not organise 

and direct their strategy and effort to engage with these duty holders and, as a 

consequence, their inspection and enforcement with plant designers and manufacturers 

were minimal and spasmodic, and strategically weak. I have also shown that plant 

designer-manufacturers’ encounters with inspection and enforcement by these and other 

OHS or mining regulators were minimal and spasmodic but that some types of 

encounters captured firms’ attention and were linked with OHS action by some firms. 

 

The findings in this chapter are significant in three ways. First, they contribute to 

understanding how plant designer-manufacturers constructed OHS knowledge, albeit in 

the negative. I have shown that OHS regulators and their information resources were not 

key constituents of firms’ OHS knowledge. Their uptake of OHS regulators’ guidance 

material was low, more than one third of firms perceived OHS regulators to be a poor 

source of advice or information, and the OHS regulators discouraged their staff from 

providing advice. I return to this issue in chapter 6, where I examine further how plant 

designer-manufacturers, and key individuals in those firms, constructed OHS 

knowledge through sources other than OHS regulators.  

 

Second, the findings are significant in locating action by OHS regulators in the context 

of plant designer-manufacturers’ other motivations for taking, or not taking, OHS 

action. I have demonstrated that inspection and enforcement by OHS and other 

regulators were motivations for some firms to take OHS action but co-existed with 

commercial motivations which reinforced or conflicted with regulatory pressure. I 

return to this issue in chapter 8, where I show that plant designer-manufacturers’ 

responses to OHS were shaped by a series of motivational factors, some of which 

supported and some of which impeded firms taking OHS action. 
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Third, the findings in this chapter have significance for public policy as they point to the 

need for OHS regulators to take a fundamentally different approach to inspection and 

enforcement with plant designers and manufacturers. They indicate that if OHS 

regulators are to take seriously the combined legal, public policy and professional 

pressures248

 

 for the safe design and manufacture of plant, they will need to tackle the 

competing motivations of firms and weaknesses in firms’ OHS knowledge, and place 

greater emphasis on firms’ commitment, capacity and arrangements to comply with 

OHS law on an ongoing basis. I foreshadow here, and argue further in chapter 9, that 

OHS regulators may best support and enforce safe design and manufacture through a 

responsive, contextual, networked and principled approach. 

A responsive approach would apply advice, persuasion, insistence and sanctions in a tit-

for-tat strategy until compliance is secured. A contextual approach would harness, and 

when necessary disarm, the industry and other sources contributing to plant designer-

manufacturers’ OHS knowledge and motivations, including misinformation through 

these sources. A networked approach would target a cross-section of designers, 

manufacturers and other relevant duty holders to reinforce the need to comply across 

markets and overcome resistance due to competitive pressures. A principled approach 

would aim to ensure that regulators’ interactions with duty holders are consistent, 

transparent and procedurally fair, again to minimise resistance to compliance. 

 

The next issue examined in this thesis is the OHS performance of the plant designer-

manufacturers in this research. With little awareness of their OHS legal obligations249

                                                 
248 I highlighted these legal, public policy and professional pressures in chapter 1, section 1.1. 

 

and minimal and spasmodic encounters with OHS inspection and enforcement, how 

well did plant designer-manufacturers perform with regard to the substantive OHS 

outcomes of hazard recognition, risk control and provision of plant safety information? 

249 For discussion of plant designer-manufacturers’ generally low awareness of their OHS legal 
obligations under the common law, Australian OHS law and, for those exporting to Europe, the 
European regulatory regime for machinery safety, see chapter 3, section 3.5.  



Chapter 5: Plant Designer-Manufacturers’ Performance for Substantive OHS Outcomes 
 
 

 155 

 
CHAPTER 5 

Plant Designer-Manufacturers’ Performance for 
Substantive OHS Outcomes 

 

5.1 Introduction 

Since occupational health and safety (OHS) is concerned with preventing death, injury 

and ill-health arising from work,1 ultimately the actions of those involved in plant 

design and manufacture must be evaluated in terms of this substantive goal of 

prevention. In chapter 3, I identified the core elements of Australian OHS law,2 some 

of which were derived from the common law duty of care and most of which were 

represented in the European regulatory regime for machinery safety.3

 

 

In this chapter, I examine plant designer-manufacturers’4

 

 performance with regard to 

three of the core elements which were critical for preventing death, injury and ill-health 

arising from plant. These were the core elements relating to identification of reasonably 

foreseeable hazards, risk control to eliminate or minimise risks so far as reasonably 

practicable, and provision of plant safety information. These core elements were 

critical for prevention in the sense that plant could not be regarded as safe and without 

risks to health unless plant designer-manufacturers had comprehensively recognised 

the hazards of their plant, eliminated these hazards or incorporated effective control 

measures to minimise the risks arising from hazards, and provided plant safety 

information to support and reinforce risk control measures. 

I frame these core elements as substantive OHS outcomes, and analyse and evaluate 

plant designer-manufacturers’ performance with regard to each of these outcomes. I 

examine the scope of hazard recognition, the type and quality of risk control measures 
                                                 
1  See generally Bohle P and Quinlan M (eds), Managing Occupational Health and Safety. A 

Multidisciplinary Approach, 2nd ed, MacMillan Publishers Australia, Melbourne, 2000, ch 1. See also 
CCH Australia, CCH Occupational Health and Safety Glossary, CCH Australia, Sydney, 1992, p 88.  

2  In this thesis, I use the term Australian OHS law to refer to collectively to the OHS statutes, and the 
regulations and approved codes of practice made under these OHS statutes. For a review and analysis 
of the provisions of Australian OHS law relating to plant design and manufacture see chapter 3, 
section 3.3. 

3  For discussion of these various elements of the OHS legal obligations and the core elements see 
chapter 3, sections 3.2, 3.3 and 3.4. 

4  In this thesis, I use the term plant designer-manufacturers to refer to firms involved in both the design 
and manufacture of workplace plant. See also chapter 2, section 2.5.2.  
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incorporated, and the scope and quality of plant safety information provided. With 

regard to risk control, I also consider whether plant designer-manufacturers took 

account of risks arising in different aspects of use across the life cycle of their plant, and 

the potential for risks to arise through unintended use of plant. This chapter is therefore 

relevant to the research question concerning how plant designer-manufacturers 

addressed OHS and, in particular, the OHS outcomes achieved by them. 

 

The chapter makes two contributions to the thesis. First, I argue that only a small 

minority of plant designer-manufacturers had exceptional performance for hazard 

recognition, risk control and plant safety information outcomes, and could be 

considered to have substantively complied5 with the corresponding core elements of 

their OHS legal obligations.6

 

 The performance of the majority of firms was mediocre as 

they did not perform well for one or more of the substantive OHS outcomes, and some 

firms performed poorly for all OHS outcomes.  

Second, I identify some differences in the substantive OHS outcomes achieved by 

Victorian and South Australia firms, by firms of different sizes, and by firms in 

metropolitan or regional locations. I argue that differences in the OHS knowledge and 

motivational factors of plant designer-manufacturers, or key individuals7

 

 in those firms, 

underlay this variation in firms’ performance for substantive OHS outcomes, rather than 

the attributes of state of operation, firm size or location. My analysis in this chapter 

provides the foundations for exploring, in the following chapters, the factors that shaped 

firms’ responses to OHS and their performance for the substantive OHS outcomes. 

My discussion in this chapter of hazard recognition, risk control and plant safety 

information does not imply that the plant designer-manufacturers in this research 

engaged in processes for assessing and managing risks. Some, but by no means all, 
                                                 
5  Substantive compliance is compliance with regulatory goals or objectives, for example preventing 

death, injury and ill-health arising from work by ensuring plant is safe and without risks to health. See 
Parker C, The Open Corporation. Effective Self-Regulation and Democracy, Cambridge University 
Press, Cambridge, 2002, p 27. 

6  In this thesis, I use the term OHS legal obligations to refer collectively to obligations under Australian 
OHS law, the European regulatory regime for machinery safety, and obligations under the common 
law relating to civil actions for negligence or breach of statutory duty. For discussion of each of these 
components of the OHS legal obligations see chapter 3, sections 3.2, 3.3 and 3.4.   

7  These individuals were key decision makers in their firms and were nominated, by their firms, to 
participate in this research on the basis of their knowledge and experience of how OHS was addressed 
in the firms for which they worked. See also chapter 2, section 2.5.4. 
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firms conducted, or engaged a consultant to conduct, a form of plant risk assessment but 

these and other firms also became aware of potential sources of harm and determined 

what action to take in response to them in the general course of their activities in plant 

design and manufacture.8

 

 

The chapter is structured as follows. I begin by examining hazard recognition by plant 

designer-manufacturers.9 I then analyse and evaluate firms’ performance with regard to 

risk control, including control of risks across the life cycle of plant and risks arising in 

unintended use.10 I examine the plant safety information provided by plant designer-

manufacturers,11 and present some preliminary observations about the factors shaping 

firms’ responses to OHS with regard to the substantive OHS outcomes.12 I then draw 

some overall conclusions about the OHS performance of plant designer-

manufacturers.13

 

 

5.2 Hazard Recognition 

5.2.1 The types of hazards to be considered 

As recognised in Australian OHS law, the European regulatory regime for machinery 

safety, and in the OHS and safe design literature,14 plant may be hazardous in many 

different ways.15

                                                 
8  In chapter 6, I examine generally the practice of plant design and manufacture, and in chapter 7, I 

examine the practice of plant risk assessment.  

 These hazards may arise from the structure or components of plant, its 

9  See section 5.2. 
10  See section 5.3. 
11  See section 5.4. 
12  See section 5.5. 
13  See section 5.6. 
14  For an explanation of the OHS literature and the safe design literature see chapter 1, section 1.3. 
15  For information about plant hazards in legal and quasi-legal standards see National Occupational 

Health and Safety Commission, National Standard for Plant, NOHSC:1010(1994), Canberra, AGPS, 
1994, cl 65; OHSWR 1995 (SA) r 3.3.1; ACOP-Plant 1995 (Vic), app 3, 4; European Commission, 
‘Council directive 98/37/EC of 22 June 1998 on the approximation of laws of the member states 
relating to machinery’ (1998) Official Journal L 207, 23/07/1998, 1-46, annex 1; Standards Australia, 
Safeguarding of Machinery Part 1: General Principles, AS 4024.1, Standards Australia, Sydney, 
1996, ss 3, 4; Standards Australia, Safety of Machinery. General Principles – Basic Terminology and 
Methodology, AS 4024.1201, Standards Australia, Sydney, 2006, pp 10-13; Standards Australia, 
Safety of Machinery – Principles of Risk Assessment, AS 4024.1301, Standards Australia, Sydney, 
2006, app B. For safe design literature see Brauer L, Safety and Health for Engineers, 2nd ed, John 
Wiley and Sons, New Jersey, 2006, chs 10-26, 33; Bloswick D and Joseph B, ‘Proactive ergonomics 
and designing for error-free work’ in Christensen W and Manuele F (eds), Safety Through Design, 
National Safety Council NSC Press, USA, 1999, 199-130, pp 124-126. For a classification of hazards 
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function and operation, the power source(s) or the end use environment. There are 

mechanical hazards associated with the moving parts of machinery which create the 

potential for entanglement, crushing, trapping, cutting, stabbing, puncturing, shearing, 

abrasion, friction, tearing, stretching and generation of projectiles. There are structural 

hazards relating to sharp edges, projections or obstructions, and lack of stability or 

soundness which may cause plant to overturn, fragment, collapse or otherwise fail to 

support or contain its load or contents. 

 

There are physical hazards including electricity, pressurised content, noise and 

vibration, ionising and non-ionising radiation, heat, cold and moisture (or lack of it). 

Ergonomic hazards relate to awkward working position and posture, manual handling, 

repetitive movements, static load, poor design of controls, low visibility and so on. 

Slips, trips and falls may be caused by access and egress hazards associated with poor 

or absent walkways, stairways, railings, hand-holds, slippery surfaces and so on. 

Chemical hazards arise in the form of gases, liquids, vapours, dust or fumes which may 

cause adverse health effects and hazardous events such as fire and explosion. Other 

hazards arise from the location and environmental conditions for end use such as 

proximity to people and other plant, terrain, temperature, falling objects, services (gas, 

electricity supply) or impact on workplace design and layout. Biological hazards (for 

example bacteria or moulds) may also be present in materials used or processed in 

plant. 

 

For plant designer-manufacturers to recognise all reasonably foreseeable hazards, they 

would need to consider all of these different types of hazards. The examples above are 

not exhaustive but serve to illustrate the diversity of plant hazards and to demonstrate 

that a great deal more was at stake than mechanical hazards and the need for guarding. 

 

I used several sources of information to identify the key hazards arising from or 

associated with each designer-manufacturer’s plant. I identified the relevant hazards 

from my inspection of the plant at each firm’s premises16

                                                                                                                                               
according to forms of hazardous energy see Haddon W, ‘Energy damage and the ten countermeasure 
strategies’ (1973) 13(4) Journal of Trauma 321-331. 

 and also referred to technical 

standards, OHS regulator hazard alerts and other published information relating to the 

16  See also chapter 2, section 2.2.3.4. 
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type of plant.17 I considered both the types of hazards18

  

 and different instances of each 

hazard in the plant produced. 

I determined the hazards actually recognised by each plant designer-manufacturer on 

the basis of interview data and other information provided by the firm. I was interested 

in all hazards recognised and not only those actually controlled in some way. The key 

individuals interviewed for this research often used terms other than “hazards” when 

discussing aspects of their plant with the potential to cause harm. They referred, for 

example, to “safety issues”, “safety problems” or “safety aspects”.19

 

 Although key 

individuals used different terms it was a straightforward process to determine the 

hazards recognised by each firm in the context of interviewees’ statements, and using 

information in a firm’s product brochures, risk assessment reports and plant safety 

information. My inspection of the plant also provided evidence of hazards recognised 

by firms, if the presence of certain control measures indicated that the firm had 

addressed particular hazards. 

On the basis of these different sources of information I classified firms with regard to 

whether they: (1) comprehensively recognised a diverse range of hazards for their plant 

(comprehensive hazard recognition); (2) recognised different types but not all hazards 

for their plant (incomplete hazard recognition); or (3) had a narrower conception of 

                                                 
17  Key sources were Brauer L, n 15, chs 10-26, 33; Canadian Centre for Occupational Health and Safety, 

‘Web Information Service. OSH References’ < http://ccinfoweb.ccohs.ca> (October 2004 and 
October 2005); SAI Global, ‘Standards Online Premium’ 
<http://www.saiglobal.com/online/autologin.asp> (October 2004, October 2005); National 
Occupational Health and Safety Commission, ‘Work-Related Fatalities Study Team - Reports and 
Guidance Relating to Particular Plant’ <http://www.nohsc.gov.au> (October 2005); and technical 
standards current at the time of data generation, for example Standards Australia, Industrial Robot 
Systems – Safe Design and Usage, AS 2939, Standards Australia, Sydney, 1987; Standards Australia, 
Power Presses – Safety Requirements, AS1219, Standards Australia, Sydney, 1994; Standards 
Australia, Conveyors – Safety Requirements, AS 1755, Standards Australia, Sydney, 2000; Standards 
Australia, Cranes, Hoists and Winches. Part 1: General Requirements, AS 1418.1, Standards 
Australia, Sydney, 2002; Standards Australia and Standards New Zealand, Pressure Equipment, 
AS/NZS 1200, Standards Australia, Sydney and Standards New Zealand, Wellington, 2000; Standards 
Australia and Standards New Zealand, Tractors and Machinery for Agriculture and Forestry. 
Technical Means for Ensuring Safety – General, AS/NZS 2153.1, Standards Australia, Sydney and 
Standards New Zealand, Wellington, 2000. Other sources were Standards Australia, AS 4024.1, n 15; 
hazard alerts, industry safety standards and other guidance for particular plant published by 
WorkCover NSW, WorkSafe Victoria and SafeWork SA, accessed online from 
<http://www.workcover.nsw.gov.au>, <http://www.worksafe.vic.gov.au> and 
<http://www.safework.sa.gov.au> (October 2005). 

18  See chapter 7, section 7.2 for discussion of the different terms used by key individuals. 
19  As discussed in section 5.3. 

http://ccinfoweb.ccohs.ca/�
http://www.saiglobal.com/online/autologin.asp�
http://www.nohsc.gov.au/�
http://www.workcover.nsw.gov.au/�
http://www.worksafe.vic.gov.au/�
http://www.safework.sa.gov.au/�
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plant safety, focusing on mechanical hazards and overlooking other key hazards for 

their plant (blinkered hazard recognition). Table 5.1 below presents the proportion of 

firms with comprehensive, incomplete and blinkered hazard recognition. For reference, 

I present the classification of each firm with regard to the scope of hazard recognition in 

Appendix 7. 

 

5.2.2 Scope of hazard recognition  

Less than one third of the plant designer-manufacturers in this research had 

comprehensive hazard recognition (30% (20 of 66)),20

 

 as summarised in Table 5.1 below. 

These firms recognised the key hazards across a range of different sources of harm. 

They considered mechanical hazards but also took account of structural, physical, 

ergonomic, access and egress, chemical, biological or environmental condition hazards. 

They considered the different types of hazards relevant to their plant and different 

instances of these. 

A paradigm case was a large21

[W]hen we start getting into the newer cutting edge stuff … particularly because we’re 
working with [waste] there is a whole stack of environmental and health problems … 
They’re using a new process for breeding the bugs that chew up the [waste]. It involves 
a whole stack of floating things that provide little cubbyholes for the bugs to go and live 
in … But we have to drain those tanks… Now we’re suddenly going to be left with 
tonnes of this media in there that’s actually still going to be active and live … How do 
you move this stuff around? While each individual piece of the media is very, very 
light, when you get the equivalent of a shipping container load in a very small, confined 
area that’s … a lot of volume and a lot of weight … Nobody’s got any idea about its 
stability … what angle it should be on. Could we have somebody working in the tank 
and all of a sudden all this stuff all shifts down on him? (DM-15.2, lines 535-566). 

 South Australian firm that designed and constructed 

complex plant installations. This firm routinely recognised mechanical hazards of 

rotating equipment, electrical hazards associated with access to or faults in wiring and 

switchboards, structural stability, space for access, manual handling associated with 

lifting, and confined space hazards, including access to and egress from these and the 

potential for falls into them. The firm was also examining emerging hazards associated 

with a new type of plant. As the OHS manager explained: 

  

                                                 
20  The firms were, in South Australia, DM-9, DM-10, DM-11, DM-15, DM-22, DM-32; and in Victoria, 

DM-39, DM-40, DM-46, DM-48, DM-52, DM-53, DM-54, DM-55, DM-56, DM-57, DM-60, DM-
63, DM-65, DM-68. 

21  In this research, large firms were firms with 100 or more employees. See also chapter 2, section 2.5.3. 
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This firm comprehensively recognised a diverse range of hazards for its plant including, 

as this example illustrates, the health hazard of live biological agents and the safety 

hazards of a large mass and volume of unstable material similar to an excavation 

hazard. The firm was a paradigm example of comprehensive hazard recognition. 

 

Among the remaining plant designer-manufacturers, which did not have comprehensive 

hazard recognition, many had incomplete hazard recognition (56% (37 of 66)),22 as 

summarised in Table 5.1 below. They recognised a range of hazards but overlooked 

particular types or instances of certain hazards with their plant. A paradigm case was a 

small23 Victorian designer-manufacturer of a range of customised materials handling 

systems24

 

 which integrated items designed and made by this firm and equipment 

supplied by others, including conveyors, scissor lifts, hoists and semi-robotic 

applications. In designing its plant, the firm considered mechanical hazards such as 

rotating shafts, rollers, belts and nip points, structural load of overhead systems and the 

potential for plant to tip over, working posture and design of controls. The firm also 

considered some impacts on the work environment including the need to mark out of 

bounds areas on floors and the potential for robots to lose their load. 

This firm recognised the main types of hazards relevant to its plant but overlooked 

particular instances of mechanical, structural and electrical hazards, and ergonomic 

factors. There were also gaps in the firm’s recognition of conditions in end use, such as 

proximity to people and other plant, falling objects, or impact on workplace design and 

layout. In particular, the robotic elements involved significant hazards related to the 

potential for rapid, high energy, unpredictable movements, ejecting or dropping 

materials handled, trapping between the robot and other fixed objects or parts of the 

robot, incorrect activation of poorly designed operator controls and malfunctioning 

                                                 
22  The firms were, in South Australia, DM-1, DM-2, DM-4, DM-5, DM-6, DM-7, DM-8, DM-12, DM-

13, DM-16, DM-18, DM-21, DM-23, DM-26, DM-27, DM-28, DM-29, DM-31, DM-33, DM-34, 
DM-35, DM-37; and in Victoria, DM- 36, DM-38, DM-41, DM-42, DM-43, DM-45, DM-47, DM-49, 
DM-50, DM-51, DM-59, DM-61, DM-62, DM-64, DM-66.          

23  In this research, small firms were firms with less than 20 employees. See also chapter 2, section 2.5.3. 
24  The firm was DM-59. 
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related to electrical, hydraulic or pneumatic failures, software faults or other electronic 

interference.25

 

 

The third group of plant designer-manufacturers had blinkered hazard recognition (14% 

(9 of 66)),26 as summarised in Table 5.1 below. These firms had a narrower conception of 

plant safety. They focused on mechanical hazards and overlooked other types of hazards 

for their plant. A paradigm case was a small South Australian firm that made presses 

and various types of special purpose machinery.27 The firm focused on mechanical 

hazards and guarding to control these hazards. In particular, the firm’s owner/manager 

was concerned about the potential for operators to access dangerous areas by removing 

guards, or for the plant to be energised while a worker was removing a blockage or 

during maintenance. Undoubtedly the crushing, cutting or shearing hazards related to 

the closing action of a press were significant but there were other important hazards 

which the firm overlooked. These included structural, electrical, noise, hydraulic and 

compressed air hazards, as well as the potential for spills or waste generated by the 

process, and ergonomic issues relating to design of operator controls, lighting and 

materials handling.28

 

 

Table 5.1: Scope of Hazard Recognition 

Scope Comprehensive Incomplete Blinkered 

Proportion of firms 30%  (20 of 66) 56% (37 of 66) 14% (9 of 66) 

Comprehensive = recognised the key hazards for the plant across a range of different sources 
of harm; Incomplete = recognised a range of hazards but overlooked particular types or 
instances of certain hazards for the plant; Blinkered = only recognised mechanical hazards and 
overlooked other types of hazards for the plant. 
 

In summary, more than two thirds of the plant designer-manufacturers in this research 

had not comprehensively recognised the hazards for their plant. They either had not 

                                                 
25  Gunitalaka A, ‘Robots and safety’ (2005) 9 OHS Alert 2; Workplace Health and Safety Queensland, 

Guide to Safeguarding Common Machinery and Plant, Department of Industrial Relations, Brisbane, 
2006, pp 33-34. 

26  The firms were, in South Australia, DM-3, DM-14, DM-17, DM-19, DM-20, M-25; and, in Victoria, 
DM-24, DM-44, DM-67. 

27  The firm was DM-14. 
28  See for example, Standards Australia AS 1219, n 17; Workplace Health and Safety Queensland, n 25, 

pp 28, 30. 
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recognised all types of hazards for the plant or had overlooked particular instances of 

hazards. This high proportion of firms that had not comprehensively recognised hazards 

for their plant, had failed to satisfy the first fundamental step in ensuring that their plant 

was designed and constructed to be safe and without risks to health. These firms could 

not be considered to comply with their obligations under Australian OHS law, as they 

had not identified all reasonably foreseeable hazards. They could also be at risk of civil 

actions under the common law and, if they exported their plant to Europe, might be 

non-compliant there. Also, if a plant designer-manufacturer failed to recognise a 

particular hazard, that hazard was not even considered for elimination or incorporation 

of control measures to minimise the risk. 

 

5.3 Risk Control 

5.3.1 Type and quality of risk control measures   

There are different types of risk control measures and some are more effective than 

others in eliminating or minimising risks. Some measures are referred to as safe place 

controls because they eradicate or reduce the danger by eliminating hazards or 

incorporating physical safeguards.29 They prevent harmful forms and levels of energy 

from being generated, released or transferred to people.30 Safe place controls include 

changes to plant design to eliminate hazards; substitution of less hazardous plant or less 

hazardous components; isolation of hazards by separating people from hazardous areas 

in space or time; and incorporation of engineering controls such as different types of 

guarding. The latter extend to permanently fixed and interlocked guards, guards that can 

be opened or removed using a special tool or key, and presence-sensing systems.31

                                                 
29  Atherley G ‘Strategies in health and safety at work’ (1975) 54 The Production Engineer 50-55; 

Atherley G, Occupational Health and Safety Concepts, Applied Science, London, 1978. See also 
Gallagher, C, Health and Safety Management Systems: An Analysis of Systems Types and 
Effectiveness, National Occupational Health and Safety Commission, Sydney, 1997, ss 3.1, 3.2.6; 
Manuele F, ‘Concepts, principles and methods for safety through design’ in Christensen W and 
Manuele F (eds), Safety Through design, National Safety Council NSC Press, USA, 1999, 9-21, pp 
11-13. 

 Safe 

place controls are considered to be more effective because they are passive 

30  Adams P, ‘Application in general industry’ in Christensen W and Manuele F (eds), Safety Through 
Design, National Safety Council NSC Press, USA, 1999, 155-169, pp 156-158; Haddon W, n 15, pp 
321-331; Haddon W, ‘The basic strategies for reducing damage from hazards of all kinds’ (1980) 
16(11) Hazard Prevention 8-12; Manuele F, n 29, pp 11-13; Viner D, ‘Safeguarding Design 
Principles’, Risk Engineering Course Notes, University of Ballarat, Victoria, 1987, p 1. 

31  Standards Australia AS 4024.1, n 15, pp 58-61; OHSWR 1995 (SA) r 3.3.3(5); OHSR (Plant) 1995 
(Vic) r 305. 
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countermeasures that function automatically without a person needing to activate them 

and are therefore not weakened by the fallibility of human beings.32

 

  

As well as safe place controls there are safe person measures that depend on those who 

operate, maintain or otherwise encounter plant to be continually alert to and actively 

avoid risks. These measures require that care is taken by individuals to protect 

themselves and others.33 Examples are warning signs or devices, safe work practices and 

use of personal protective equipment. They are rendered ineffective or impaired by 

worker fatigue, human errors or mistakes, and other everyday pressures of work. 

Consequently, they are less effective than safe place controls. They might be used to 

supplement safe place controls but should not be the only risk reduction method used.34

 

 

Through systematic reflection on the data relating to risk control measures, I inductively 

devised a further distinction in the quality of safe place controls used by designer-

manufacturers. Some safe place controls were more advanced or innovative, involving 

more sophisticated technology or applying technology in original ways that enhanced 

the safety of the plant. Advanced or innovative safe place controls were more effective 

because they eliminated hazards or minimised risks through fundamentally different 

designs, and integrated control measures with the design and construction of the plant so 

they could not be removed or disarmed. Examples were more sophisticated forms of 

interlocked guarding systems, mechanisms to de-energise the plant and disperse residual 

power before guards could be opened, and different types of safeguards used in series or 

in combination to achieve greater risk reduction. 

 

Other safe place controls were more basic or standard measures used in industry for the 

type of plant. They could be simple but effective if they eliminated hazards by, for 

example, directly mounting motors or gearboxes onto drive shafts to eliminate moving 

sprockets, chains and belts, or removing sharp edges, corners or protrusions that might 
                                                 
32  European Commission, n 15, annex 1, cl 1.2.2; Haddon W, ‘Strategy in preventive medicine: passive 

versus active approaches to reducing human wastage’ (1974) 14 Journal of Trauma 353-4; 
Sundström-Frisk C, ‘Understanding human behaviour: a necessity in improving safety and health 
performance’ (1999) 15(1) Journal of Occupational Health and Safety – Australia and New Zealand 
37-45, p 38; Waring A, Safety Management Systems, Chapman and Hall, London, 1996, p 75. 

33  Atherley G 1975, n 29, p 54. 
34  Dodge D, ‘Basic elements of a product safety program’ (2001) 46(10) Professional Safety 43-47, p 

46; Manuele F, n 29, pp 11-13. See also Kletz T, An Engineer’s View of Human Error, Institution of 
Chemical Engineers, Warwickshire, UK, 1991, ch 1. 



Chapter 5: Plant Designer-Manufacturers’ Performance for Substantive OHS Outcomes 
 
 

 165 

cause cuts or bruising. Some basic safe place controls reduced ergonomic problems by, 

for example, changing the height of plant or reach distance to controls to suit operators, 

or reducing the weight of component parts. Also, the plant might conform to standard 

recommendations for structural steel, welding, electrical wiring, stairs, platforms and 

railings.35

 

  

With regard to guarding, more basic or standard forms were less effective in controlling 

risks as they restricted but did not prevent access to the danger zone of plant while it was 

operating. Examples of less effective guarding were partial or mesh guards that 

permitted access through or around the guard; guards that were easily opened, removed 

or disarmed; and guards coupled with manual rather than automatic isolation of power.36 

Other examples of less effective guarding were interlocked or presence-sensing systems 

that could be defeated or were not coupled with a mechanism to dissipate residual power 

before workers could enter the danger zone.37

 

  

I sourced information about recommended risk control measures for particular plant in 

technical standards, OHS regulator hazard alerts and other published information 

relating to the particular type of plant.38

                                                 
35  See for example Standards Australia, The Use of Steel in Structures, AS 1250, Standards Australia, 

Sydney, 1981; Standards Australia, SAA Structural Steel Welding Code, AS 1554, Standards Australia, 
Sydney, 1994; Standards Australia, Fixed Platforms, Walkways, Stairways and Ladders, AS 1657, 
Standards Australia, Sydney, 1992; Standards Australia, SAA Wiring Rules, AS 3000, Standards 
Australia, Sydney, 2000. Note that these editions were current at the time of data generation. 

 I determined the type and quality of risk control 

36  Manual isolation required workers to turn power off before opening a guard. A worker could open the 
guard without isolating the power. 

37  For a summary of some weaknesses of safeguards see Backstrom T and Döös M, ‘The technical 
genesis of machine failures leading to occupational accidents’ (1997) 19 International Journal of 
Industrial Ergonomics 361-376, pp 363-364; Backstrom T and Döös M, ‘Problems with machine 
safeguards in automated installations’ (2000) 25 International Journal of Industrial Ergonomics 573-
585, pp 579-581. 

38  Brauer L, n 15, chs 10-26, 33; Canadian Centre for Occupational Health and Safety, n 17; Corlett E 
and Clark T, The Ergonomics of Workspaces and Machines. A Design Manual, 2nd ed, Taylor and 
Francis, London, 1995; Marras W and Karwowski W (eds), Interventions, Controls, and Applications 
in Occupational Ergonomics, 2nd ed, Taylor and Francis, Boca Raton, Florida, 2006, pt III, V, VIII; 
SAI Global, n 17; National Occupational Health and Safety Commission, n 17; and technical 
standards current at the time of data generation, for example Standards Australia, AS 2939, n 17; 
Standards Australia, AS1219, n 17; Standards Australia, AS 1755, n 17; Standards Australia, AS 
1418.1, n 17; Standards Australia and Standards New Zealand, AS/NZS 1200, n 17; Standards 
Australia and Standards New Zealand, AS/NZS 2153.1, n 17. Other sources were Standards Australia, 
AS 4024.1, n 15; hazard alerts, industry safety standards and other guidance for particular plant 
published by WorkCover NSW, WorkSafe Victoria and SafeWork SA, accessed online from 
<http://www.workcover.nsw.gov.au>, <http://www.worksafe.vic.gov.au> and 
<http://www.safework.sa.gov.au> (October 2005). 

http://www.workcover.nsw.gov.au/�
http://www.worksafe.vic.gov.au/�
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measures used by plant designer-manufacturers through my inspection of the plant at 

the designer-manufacturers’ premises, and gained additional insights through interviews 

and other information provided by firms. The key individuals interviewed often used 

more everyday terms when discussing the action they had taken to address sources of 

harm. They referred, for example, to “safety features”, “safety measures” or “safety 

devices”. Although they used different terms it was a straightforward process to 

determine the risk control measures incorporated in plant in the context of interviewees’ 

statements, and using information in a firms’ product brochures, risk assessment reports 

and plant safety information. 

 

Table 5.2 below,39

 

 indicates the proportion of firms using risk control measures of a 

particular type or quality. For reference, I also present the classification of each firm 

with regard to the type and quality of risk control measures used in Appendix 7. 

5.3.2 Types of risk control measures used 

All of the plant designer-manufacturers in this research incorporated safe place controls 

to some extent. As summarised in Table 5.2, just under half of firms used safe place 

controls as the primary measures to eliminate or minimise risks with their plant (47% 

(31 of 66)).40

 

 These firms controlled risks through safe measures and, if they used safe 

person measures, only used these to supplement safe place controls and provide 

additional protection. 

A paradigm case was a medium41 sized South Australian designer-manufacturer of 

timber processing plant.42

                                                 
39  At the end of section 5.3.2. 

 This firm completely enclosed high-speed timber handling 

conveyors in tunnels and also fully enclosed saws. The firm guarded slow speed plant 

with two metre high fences fixed at a distance greater than arm’s length which prevented 

anyone from reaching over or through the fence to access the plant. The firm also 

40  The firms were, in South Australia, DM-1, DM-2, DM-3, DM-9, DM-10, DM-11, DM-15, DM-18, 
DM-21, DM-22, DM-23, DM-26, DM-28, DM-29, DM-31, DM-33; and, in Victoria, DM-38, DM-39, 
DM-40, DM-41, DM-42, DM-43, DM-44, DM-45, DM-47, DM-53, DM-59, DM-60, DM-61, DM-64, 
DM-65.   

41  In this research, medium sized firms were firms with 20 to 99 employees. See also chapter 2, section 
2.5.3. 

42  The firm was DM-21. 
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designed its timber hoists for remote operation to prevent human intervention or access 

to hazardous areas. 

 

The electronic control systems on this designer-manufacturer’s plant incorporated 

firewalls to ensure they could not be manipulated in a way that would impact on safety. 

The firm used variable frequency drives to minimise hydraulic components and 

associated hazards. When access to the plant was required, for example for 

maintenance, the firm used keyed alike access that required the machine to be shut 

down before the key could be removed from the isolation switch and this same key was 

then required to open the access gate. The firm incorporated energy dispersers so that 

when the power was isolated the plant was totally de-energised and inert before anyone 

could access it. The firm also fitted dust collection systems which were designed to 

operate to zero dust emission. 

 

Table 5.2: Type and Quality of Risk Control Measures 

 Safe place  Safe place/person   Total by quality  
Advanced or innovative   6% (4 of 66)  11% (7 of 66) 17% (11 of 66) 
Basic or standard 41% (27 of 66) 42% (28 of 66) 83% (55 of 66) 
Total by type 47% (31 of 66) 53% (35 of 66)   

Safe place = hazards were eliminated or risks minimised by substitution, isolation or 
engineering controls; Safe place/person = some risks were controlled by safe place measures 
but others were addressed through warnings, safe work practices, personal protection or other 
safe person measures; Advanced or innovative = more sophisticated or original risk controls 
were used; Basic or standard = simple or industry standard risk controls were used.   
 

The other plant designer-manufacturers in this research incorporated safe place controls 

for some risks and safe person measures for other risks (53% (35 of 66)),43

 

 as summarised 

in Table 5.2. This approach was quite different from the firms that used safe place 

controls as the primary risk control measures and only used safe person measures to 

supplement safe place controls and provide additional protection. The safe place/safe 

person firms relied on safe person measures instead of safe place controls for some risks. 

                                                 
43  The firms were, in South Australia, DM-4, DM-5, DM-6, DM-7, DM-8, DM-12, DM-13, DM-14, 

DM-16, DM-17, DM-19, DM-20, DM-25, DM-27, DM-32, DM-34, DM-35, DM-37; and, in Victoria, 
DM-24, DM-36, DM-46, DM-48, DM-49, DM-50, DM-51, DM-52, DM-54, DM-55, DM-56, DM-57, 
DM-62, DM-63, DM-66, DM-67, DM-68. 
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A paradigm case was a medium sized Victorian designer-manufacturer of agricultural 

machinery.44 For some risks the firm used safe place controls including changing the 

design of a post driver so that it would not operate unless a fixed safety cage, which 

prevented access to the danger zone, was closed. The firm had also fitted spring-loaded 

catches against the hammer of the post driver to stop it falling if the hydraulic 

mechanism failed or was damaged, and another catch lower down as an additional 

precaution against the hammer falling. The firm was also redesigning a wood-chipping 

machine to lengthen the feed in chute to prevent access to cutting blades.45

 

 The firm had 

fitted fixed guards on power take-off drives and supplied chains with slashers to reduce 

projectile hazards. 

For some other risks, this agricultural machinery firm relied on safe person measures. 

The firm used safety decals (symbols) and signs to warn users of risks associated with 

working under slashers without adequate support for the unit or while it was running. 

The firm fitted signs to warn users of the danger of contact with the unguarded spinning 

auger of a post-hole digger. The firm also advised users to wear hearing protection 

against noise and eye protection against hydraulic fluids when working on machines. 

 

In summary, just under half of the plant designer-manufacturers in this research 

incorporated more effective safe place controls as the primary risk control measures for 

their plant. The remaining firms used some safe place measures but relied on less 

effective safe person measures for some risks. Across both groups of firms, there was a 

small number of firms whose safe place controls included some more advanced or 

innovative controls, while the other firms only used more basic or standard controls.  

 

5.3.3 Quality of safe place controls used 

As summarised in Table 5.2 above, a small proportion of plant designer-manufacturers 

incorporated some more advanced or innovative safe place controls which involved 

more sophisticated technology or applied technology in original ways (17% (11 of 66)).46

                                                 
44  DM-48. 

 

45 As canvassed in WorkCover Authority of New South Wales (Inspector Mulder) v Arbor Products 
International (Australia) Pty Ltd (2001) 105 IR 81. See chapter 4, section 4.3.6.2. 

46  The firms were, in South Australia, DM-10, DM-11, DM-12, DM-13, DM-21; and in Victoria, DM-46, 
DM-48, DM-54, DM-60, DM-62, DM-68.  
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Two paradigm cases were the designer-manufacturer of timber processing plant and the 

designer-manufacturer of agricultural machinery described above.47

 

 

The timber plant firm was committed to incorporating innovative and effective risk 

control measures identified from state-of-the-art overseas designer-manufacturers. More 

advanced measures used by this firm included the tunnels that completely enclosed high 

speed timber processing plant; the mechanism to fully de-energise the plant and disperse 

residual power before guards could be opened; and the zero emission dust control. 

Examples of such measures were rare among other plant designer-manufacturers. 

 

The agricultural machinery firm produced a post driver which incorporated several 

devices in series to prevent uncontrolled movement of the post driver hammer in the 

event of hydraulic failure or interference, and the post driver’s safety cage was integral 

to the plant and needed to be in place for the plant to operate.48

 

 This was a unique design 

that was considerably more advanced than the partial guards used by other post driver 

manufacturers. These partial guards did not prevent access to the danger zone and were 

easily removed. The redesign of a wood chipper by this agricultural machinery designer-

manufacturer, which involved lengthening of the chute for feeding in materials, was also 

a design solution integral to this plant. 

In contrast, as summarised in Table 5.2 above, most plant designer-manufacturers used 

more basic or standard safe place controls, which were simple or standard measures 

used in industry for the type of plant (83% (55 of 66)).49 A paradigm case was a small 

Victorian designer-manufacturer of a range of commercial cleaning equipment.50

                                                 
47  See section 5.3.2. 

 The 

firm fitted robotic plant with standard interlocked guards and covered moving parts on 

manually operated equipment with removable guards. They fitted pumps with standard 

three phase plugs and sockets for safe removal without an electrician, and pressure rated 

48  This was an example of newer style guarding that is part of the system and prevents persons from 
being killed or injured. See Baker W et al, Farm Machinery Guarding Guidance Material, Australian 
Centre for Agricultural Health and Safety, Moree, New South Wales, 2005, p 1. 

49  The firms were, in South Australia, DM-1, DM-2, DM-3, DM-4, DM-5, DM-6, DM-7, DM-8, DM-9, 
DM-14, DM-15, DM-16, DM-17, DM-18, DM-19, DM-20, DM-22, DM-23, DM-25, DM-26, DM-27, 
DM-28, DM-29, DM-31, DM-32, DM-33, DM-34, DM-35, DM-37; and in Victoria, DM-24, DM-36, 
DM-38, DM-39, DM-40, DM-41, DM-42, DM-43, DM-44, DM-45, DM-47, DM-49, DM-50, DM-51, 
DM-52, DM-53, DM-55, DM-56, DM-57, DM-59, DM-61, DM-63, DM-64, DM-65, DM-66, DM-67. 

50  DM-38. 
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pipes and insulated against heat. The firm also provided sufficient space around plant for 

worker access and for forklifts or cranes to lift larger plant. The firm had designed hand 

held cleaning wands for two-handed operation in a balanced position and protected 

electrical components against dust ingression and water leakage using minimum IP 

ratings.51 The firm also provided disposable filter bags to customers concerned that 

washable bags were an OHS risk.52

 

 

A second example of a firm that used basic or standard controls was a medium sized 

South Australian designer-manufacturer of various types of winery plant including 

grape presses, crushers, conveyors and fermenting vats.53

 

 The firm’s safe place controls 

included some interlocked guards although the firm had decided to replace these with 

cover guards that were bolted in place but could be opened, permitting access to danger 

zones, and required workers to isolate the power manually. This designer-manufacturer 

exemplified the weakest combination of control type and quality. 

As well as basic safe place controls, the same winery plant firm relied on safe person 

measures for some risks. The latter included a visual and audible alarm to warn workers 

to keep clear of a rotating press and warning signs to alert workers not to open guards. 

The firm provided operating procedures which advised users to manually isolate power 

before working on plant. The firm also advised users to follow an unusual procedure for 

freeing a person from a vessel which was a confined space containing hazardous 

contaminants, if the person became unconscious while inside. Users were advised to 

free the person by cutting the wall of the vessel. This procedure was contrary to 

standard industry practice to fit vessels with entry holes of a sufficient size to enable a 

person entering a contaminated atmosphere to wear air supplied respiratory 

equipment.54

 

  

                                                 
51  IP ratings are international ratings identifying the degree of protection provided to electrical 

components from dust and spray ingression. 
52  For discussion of recommended risk controls see Gunatilaka A, n 25, p 3; Standards Australia, AS 

2939, n 17. Note that this was the current edition at the time of data generation. 
53  The firm was DM-8. 
54  Standards Australia and Standards New Zealand, Safe Working in a Confined Space, AS/NZS 2865, 

Standards Australia, Sydney and Standards New Zealand, Wellington, 2001, pp 16-17, 19. Note that 
this was the current edition at the time of data generation.  
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In summary, only a small proportion of plant designer-manufacturers had more 

effective risk control strategies as they used safe place controls as the primary risk 

control measures and included some more advanced or innovative measures among 

their safe place controls (6% (4 of 66)). The majority of firms employed weaker risk 

control strategies. They used basic or standard safe place controls which, in the case of 

guarding, might restrict but did not prevent access to the danger zones of plant. They 

also relied on safe person measures for some risks. These measures were less effective 

than safe person controls because they required workers operating, maintaining or 

otherwise encountering plant to be alert to and actively avoid risks. To the extent that 

firms addressed risks arising in different aspects of use of plant or arising through 

unintended use, plant designer-manufacturers also tended to use a mix of basic or 

standard control measures and safe person measures, as I discuss in the next section.  

  
5.3.4 Control of risks in different aspects of use 

Once plant is produced it is not only used or operated to perform a particular function, it 

is also worked on or interacted with in various other ways throughout its life cycle, for 

example during maintenance and cleaning. Risks may arise in any of these various 

ancillary activities.55 The potential for exposure to risks in different aspects of use was 

recognised in Australian OHS law and the European regulatory regime for machinery 

safety, both of which required consideration of these risks.56 Most commonly, these 

OHS legal obligations required duty holders to consider risks to persons performing 

maintenance or cleaning of plant, but some obligations required duty holders to 

consider risks arising in installation, commissioning, repair, adjustment and/or clearing 

of blockages. The principle of controlling risks arising across the life cycle of plant is 

also central to safe design.57

 

   

                                                 
55  See Appendix 1 for a summary of the different aspects of use across the life cycle of plant. 
56  See chapter 3, sections 3.3.2.1, 3.3.3.2 and 3.4. 
57  Australian Safety and Compensation Council, Guidance on the Principles of Safe Design for Work, 

Australian Government, Canberra, 2006; National Institute for Occupational Safety and Health, 
‘Prevention Through Design’ (October 2006) <http://www.cdc.gov/niosh/topics/PtD> (22 September 
2008); National Occupational Health and Safety Commission, National OHS Strategy 2002-2012, 
National Occupational Health and Safety Commission, Commonwealth of Australia, Canberra, 2002, 
p 9. See also Janicik T, ‘Designing for maintainability, reliability, and safety’ in Christensen W and 
Manuele F (eds), Safety Through Design, National Safety Council NSC Press, USA, 1999, 109-118, 
pp 114-117. 

http://www.cdc.gov/niosh/topics/PtD�
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Almost two thirds of the plant designer-manufacturers in this research implemented 

some measures to address OHS risks to persons engaging with plant in one or more 

different aspects of use (62% (41 of 66)).58 Most commonly, firms implemented measures 

for maintenance (58% (38 of 66))59 and cleaning of the plant (18% (12 of 66)).60 Designer-

manufacturers more rarely implemented measures to protect those installing (6% (4 of 

66)),61 repairing (5% (3 of 66)),62 clearing blockages (2% (1 of 66))63 or commissioning 

plant (2% (1 of 66)).64 The types of measures used by firms included safe place and safe 

person measures similar to those they applied more generally for controlling risks in the 

everyday operation of plant.65

 

 

Examples of safe place controls to reduce risks in maintenance, cleaning and other 

ancillary activities with plant included providing space around plant to enable access for 

these activities; providing platforms or ladders for work at heights on plant; and fitting 

interlock systems or micro-switches to shut down plant if guards were opened.  Other 

examples of safe place controls were guards that required a specific tool for use by 

authorised personnel; mesh or transparent guards that enabled workers to inspect plant 

without removing guards; and lifting aids or equipment to eliminate the need for 

workers to manually handle plant or its parts. Examples of safe person measures were 

signs cautioning persons not to enter or access a danger zone; and procedures or 

instructions providing direction about safe work practices for maintenance, cleaning and 

other ancillary activities.  

 

                                                 
58  The firms were, in South Australia, DM-2, DM-3, DM-8, DM-9, DM-11, DM-12, DM-13, DM-14, 

DM-15, DM-18, DM-21, DM-22, DM-23, DM-26, DM-29, DM-31, DM-32, DM-33, DM-35; and, in 
Victoria, DM-38, DM-40, DM-41, DM-42, DM-43, DM-45, DM-47, DM-48, DM-49, DM-51, DM-
53, DM-54, DM-55, DM-56, DM-57, DM-59, DM-60, DM-61, DM-63, DM-65, DM-66, DM-68.  

59  The firms were, in South Australia, DM-2, DM-3, DM-8, DM-9, DM-11, DM-12, DM-13, DM-14, 
DM-15, DM-18, DM-21, DM-22, DM-23, DM-26, DM-31, DM-32, DM-33, DM-35; and, in Victoria, 
DM-40, DM-41, DM-42, DM-43, DM-45, DM-47, DM-48, DM-49, DM-51, DM-53, DM-54, DM-
55, DM-56, DM-59, DM-60, DM-61, DM-63, DM-65, DM-66, DM-68. 

60  The firms were, in South Australia, DM-11, DM-26, DM-29, DM-32, DM-33; and, in Victoria, DM-
38, DM-49, DM-53, DM-54, DM-57, DM-61, DM-66. 

61  The firms were, in South Australia, DM-9, DM-21; and, in Victoria, DM-49, DM-54. 
62   The firms were, in South Australia, DM-18, DM-22; and, in Victoria, DM-63. 
63  The firm was, in South Australia, DM-13. 
64   The firm was, in Victoria, DM-49. 
65  As discussed in sections 5.3.2 and 5.3.3. 
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A firm that gave specific consideration to the risks for maintenance and cleaning 

workers was a medium sized South Australian designer-manufacturer of fruit 

processing plant. The manager outlined various safe place measures used to minimise 

risks: 
Maintenance people and the cleaners seem to be the ones that get caught, particularly 
cleaners. They’re not aware of what the machine does and how it does it, and there tend 
to be two or three of them doing different things at different times … Most guards that 
we make would be mesh or open in some way that you can firstly see whether there’s a 
problem in there … so it minimises the amount of time a guard will be removed and 
because they’re made out of mesh you can generally clean through them with 
compressed air or other ways, hose down.   (DM-26, lines 637-653). 

[O]n the slide doors if you have to have them open and an exposed area, you would put 
a micro-switch on there or whatever to prevent that problem and also have the area 
guarded so they physically can’t reach into there (DM-26, lines 679-683). 

 
As this example highlights, workers who clean, maintain or perform other ancillary 

activities with plant may be at greater risk or exposed to different risks from workers 

who operate and are familiar with the plant. Yet, plant designer-manufacturers’ 

attention to risks arising in different aspects of use across the life cycle of plant was 

typically piecemeal and ad hoc, if they addressed these issues at all. There was no 

evidence that firms comprehensively addressed risks in different aspects of use, and the 

firms that did address cleaning, maintenance or other ancillary activities used rather 

basic or standard controls, or safe person measures. Response to this element of the 

OHS legal obligations and central principle of safe design was generally weak. 

 

5.3.5 Control of risks arising from unintended use 

As well as intended, everyday use and operation of plant and different aspects of use in 

maintaining, cleaning and other ancillary activities, plant may also be used to perform 

functions or in ways that are not intended by those designing and manufacturing it. The 

real use and operation of plant often deviates from intended use for a number of reasons 

which are well recognised in the safe design and OHS literature.66

                                                 
66  Backstrom T and Döös M 1997, n 37, pp 368-369; Benedyk R and Minister S, ‘Applying the BeSafe 

method to product safety evaluation’ (1998) 29(1) Applied Ergonomics 5-13, pp 6, 8-9; Busby J, 
Mutual Misconceptions Between Designers and Operators of Hazardous Installations, Health and 
Safety Executive Research Report RR 054, HMSO, Norwich, 2003, pp 12-14, 26; Fadier E and de la 
Garza, ‘Towards a proactive safety approach in the design process: the case of printing machinery’ 
(2007) 45(1-2) Safety Science 99-229, p 205; Fadier E and de la Garza C, ‘Safety design: towards a 
new philosophy’ (2006) 44(1) Safety Science 55-73, pp 56-59; Fadier E et al, ‘Safe design and human 
activity: construction of a theoretical framework from an analysis of a printing sector’ (2003) 41(9) 
Safety Science 759-789; Hasan R et al, ‘Integrating safety into the design process: elements and 
concepts relative to the working situation’ (2003) 41(2-3) Safety Science 155-179, p 156; Neboit M, 
‘A support to prevention integration since design phase: the concepts of “limit conditions” and “limit 

 End users may make 
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unintentional errors (slips, lapses and mistakes) due to poor plant design and 

construction, inexperience, fatigue or other work pressures. They may take remedial 

action in response to plant faults or deliberately disarm or remove safeguards that 

hinder use of the plant. They may adapt or fail to follow safe working procedures in 

order to maintain productivity and performance to the level required by management. 

They may also use plant in ways that are different from those anticipated by those 

designing and manufacturing simply because it is possible to use it differently, or to 

reduce strain, pain, effort or inconvenience. Whether intentional or inadvertent, these 

deviations in use may be detrimental to the safety and health of end users and others 

working with or near the plant. Yet such deviations may be tolerated in workplaces, 

especially if they maintain or increase productivity, limit losses, save time, or reduce 

the down time for maintenance or clearing blockages, or for other reasons.   

 

Australian OHS law was inconsistent in its treatment of unintended use but at least 

some provisions of OHS law required or advised plant designers and manufacturers to 

give consideration to risks arising from unintended use.67 Also, interpretation of the 

statutory duties since the Arbor Products68 case, and subsequent cases,69 suggests that 

plant must be designed and constructed to ensure it is safe,70 before any “misuse” by an 

end user would be taken into account by the courts. For those exporting plant to Europe, 

the European regulatory regime for machinery safety required consideration of uses that 

could reasonably be expected.71

                                                                                                                                               
activities” tolerated by use’ (2003) 41(2-3) Safety Science 95-109, pp 96, 98; Polet P et al, ‘Modelling 
border-line tolerated conditions of use (BTCU) and associated risks’ (2003) 41(2-3) Safety Science 
111-136, pp 111, 124, 133. For discussion of unintended user response to consumer products more 
generally see Kanis H, ‘Usage centred research for everyday product design’ (1998) 29(1) Applied 
Ergonomics 75-82; Weegels M and Kanis H, ‘Risk perception in consumer product use’ (2000) 32 
Accident Analysis and Prevention 365-370. For discussion of different types of human error see Feyer 
A-M and Williamson A, ‘Human factors in accident modelling’ in International Labor Office, 
Encyclopedia of Occupational Health and Safety, International Labor Office, Geneva, 1997, pt 2; 
Reason R, Human Error, Cambridge University Press, Cambridge, 1990, p 9; Reason J, Managing the 
Risks of Organisational Accidents, Ashgate, UK, 1997, pp 71-76. 

 The importance of anticipating unintended but 

67  For example OHSWA 1986 (SA) s 24(1)(a); OHSWR 1995 (SA) r 3.3.1; ACOP-Plant 1995 (Vic) cl 
11.2. See also National Occupational Health and Safety Commission, n 15, cl 65. 

68  (2001) 105 IR 81. 
69  National Hire Pty Ltd v Howard [2003] NSWIRComm 144 (9 May 2003). Shepherd v Viticulture 

Technologies (Aust) Pty Ltd (unreported, Court of Petty Sessions, Albany (WA), Malone SM, charge 
no 1941/01, 15 May 2003).  For further discussion of case law relating to proper use and misuse see 
chapter 4, section 4.3.6.2. 

70   (2001) 105 IR 81, [43]. 
71  European Commission, n 15, annex 1, cl 1.2.2(c). 
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foreseeable use is more strongly emphasised in the safe design literature which 

recommends that the potential for deviations that compromise OHS should be removed 

or minimised by designers taking into account operator experience and information 

about the end use work situation and user activities.72

 

 

In the plant produced by designer-manufacturers in this research there were no 

examples of fundamentally new designs to minimise the potential for risks to arise 

through unintended use. At best, a small proportion of firms incorporated some safe 

place controls that coincidentally reduced the potential for at least some types of 

unintended use with their plant (15% (10 of 66)).73

 

 For example, some firms used more 

sophisticated interlocking systems that could not be readily removed or disengaged, 

coupled with de-energising mechanisms to disperse residual power before guards could 

be opened. These measures made it difficult to access a dangerous area, deliberately or 

inadvertently. Similarly, designer-manufacturers of pressure vessels incorporated safety 

valves that could not be isolated to prevent over pressurising. 

Other plant designer-manufacturers, if they addressed unintended use at all, used safe 

person measures such as directions about safe use which they delivered in signs, 

instructions or other forms of plant safety information.74 On their own such measures 

did not constitute a reliable and effective response to risks arising from unintended use. 

This reliance on safe person measures was consistent with the prevalent attitude of key 

individuals in over half of the firms that users acted unsafely with workplace plant and 

were at fault or to blame for what these key individuals perceived to be misuse of plant 

(55% (36 of 66)).75

                                                 
72  Fadier E et al 2003, n 66, p 23; Fadier E and de la Garza C 2006, n 66, pp 61-62; Polet P et al, n 66, 

pp 111-136. 

 This perspective suggests a lack of appreciation among the key 

decision makers in firms that unintended use may arise through poor design, faults or 

failures in plant, human error, or response to production and other demands in the 

73  The firms were, in South Australia, DM-9, DM-11, DM-26, DM-35; and, in Victoria, DM-39, DM-
47, DM-52, DM-59, DM-63, DM-68. 

74  See section 5.4. 
75  Interviews with South Australian firms DM-3, DM-4, DM-5, DM-6, DM-7, DM-8, DM-12, DM-14, 

DM-16, DM-17, DM-19, DM-20, DM-21, DM-22, DM-23, DM-25, DM-31, DM-32, DM-33, DM-
34, DM-37; and Victorian firms DM-36, DM-38, DM-42, DM-46, DM-50, DM-55 (and email 
communication), DM-59, DM-61, DM-62, DM-63, DM-64, DM-65, DM-66, DM-67, DM-68. 
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operational setting.76  As I demonstrate further in chapter 8,77

 

 firms in which the unsafe 

user attitude prevailed were less likely to control risks effectively.  

5.3.6 Some observations about risk control 

Risks could be most effectively eliminated or minimised through safe place controls 

which might be supplemented, but not replaced, by safe person measures. While all of 

the plant designer-manufacturers in this research used some form of safe place controls, 

most firms used more basic or standard safe place controls. Also, over half of firms 

relied exclusively on safe person measures for some risks. The principal focus of risk 

control action taken by plant designer-manufacturers was the routine use and operation 

of plant. While some firms considered risks arising in maintenance or cleaning of plant, 

few firms paid attention to other aspects of use across the life cycle of plant. Also, firms 

only addressed unintended use if controls incorporated for everyday use and operation 

of plant coincidentally reduced the possibility of unintended use, or through directions 

to work safely with the plant. 

 

Overall, many designer-manufacturers did not produce plant that was inherently safe. It 

was not essential for firms to use more advanced or innovative risk controls but firms 

that used some types of basic or standard controls, such as less effective forms of 

guarding, and firms that relied exclusively on safe person measures for some risks could 

not be considered to comply with their obligations under Australian OHS law. They had 

not ensured, so far as reasonably practicable, that their plant was designed and 

constructed to be safe and without risks to health. They could also be at risk of civil 

actions under the common law and, if they exported their plant to Europe, might be 

non-compliant there. 

 

5.4 Plant Safety Information 
5.4.1  Scope and quality of plant safety information 

Risks are most effectively eliminated or minimised through safe place controls but plant 

safety information has an important supplementary role to play in supporting and 

reinforcing these control measures. Information can advise customers and end users 

                                                 
76  As documented in the safe design literature. See all references at n 66. See also See Backstrom T and 

Döös M 1997, n 37, pp 368-369. 
77  See chapter 8, section 8.5.3. 
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about risk control measures and the action needed to ensure their integrity. It can alert 

customers and end users to residual hazards and additional precautions that they need to 

take to work safely with plant in different aspects of its use. Standard setting theory also 

suggests that informed customers can influence manufacturers to control residual risks 

in order to avoid loss of sales.78

 

 

To be effective in supporting OHS action or purchasing decisions by customers or end 

users, plant safety information must be comprehensive in scope so that it is informative, 

and of good quality so that it can be easily used and understood. I analysed and 

evaluated the scope of designer-manufacturers’ plant safety information with regard to 

its content and form, and quality with regard to its presentation and structure. 

 

In assessing the content of plant safety information, I took account of the topics 

variously listed in the Australian statutory general duties, plant regulations and generic 

plant codes of practice as items for inclusion in plant safety information.79 These topics 

included residual hazards or risks; safe use of plant for different aspects of use; 

emergency procedures; intended use and restrictions or prohibitions of certain uses; and 

testing or inspection. Plant designer-manufacturers exporting their plant to Europe were 

required to provide similar information, and additional advice about noise emission, 

vibration levels and ways to reduce these; training requirements; and use in explosive 

atmospheres, if relevant to the plant.80

 

 

With regard to the form of plant safety information, I considered the different methods 

used by plant designer-manufacturers to deliver information. The Australian OHS 

statutes and plant regulations were silent on the form of this information but the 

Victorian and Queensland generic plant codes advised that information might be 

provided in manuals or instructions.81

                                                 
78  For discussion of information provision standards as a form of market-based regulation which may 

influence manufacturers to control risks see Morgan B and Yeung K, An Introduction to Law and 
Regulation, Cambridge University Press, Cambridge, 2007, pp 96-97.  

 Some of the Australian Standards with mandatory 

or evidentiary status under Australian OHS law also advised that information might be 

79  See chapter 3, section 3.3.3.5. 
80  See chapter 3, section 3.4. 
81  ACOP – Plant 1995 (Vic), p 34; PAS 2000 (Qld), pp 6, 13, 53. These editions of the Victorian and 

Queensland generic plant codes were current at the time of data generation. 
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provided in manuals or instructions, or in labels, decals or other markings.82 The 

European Machinery Directive was more explicit, requiring information in the form of 

warning signs or pictograms, and instructions.83

 

  

Taking into account both the content and the form of plant safety information provided 

by designer-manufacturers, I designated the scope of their information as substantial if 

they included more comprehensive warnings of residual hazards or risks, and detailed 

advice about safety features and safe work practices for the plant; and provided this 

information in a combination of labels, instructions, manuals or other forms. I classified 

plant designer-manufacturers information as little if they provided a small amount of 

OHS information in a label, instructions, manual or another form. I also distinguished 

firms’ information as negligible or none if either they provided very little OHS 

information in a single sign or a few lines in an operating manual or instructions, or 

they provided no evidence of making plant safety information available to customers or 

end users and no signs or marking were visible on their plant. 

 

For plant safety information that was substantial or at least little in scope (but not 

negligible or none), I also considered the quality of that information with regard to its 

structure and presentation. I classified the quality of plant safety information as good if 

it was easy to locate, read and understand; and poor if it was hard to locate, read or 

understand. I made these classifications with reference to the safe design literature and 

some relevant technical standards. 

 

The safe design literature advises that for those referring to safety information to be able 

to locate, read and understand it, the information should have certain features. Operating 

manuals and instructions should have a table of contents and index, definitions for key 

terms, logical sequencing of information, numbered headings, good layout and spacing, 

and key words and information should be highlighted.84

                                                 
82  See for example Standards Australia, AS 1219, n 17, p 28; Standards Australia, AS 1755, n 17 p 19; 

Standards Australia, AS 2939, n 17, p 17; Standards Australia, AS 1418.1, n 17, pp 126, 129; 
Standards Australia, AS 4024.1, n 15, p 14; Standards Australia and Standards New Zealand, AS/NZS 
1200, n 17, p 36; Standards Australia and Standards New Zealand, AS/NZS 2153.1, n 17, p 7. Note 
that these standards were the relevant editions at the time of data generation for this research. 

 Those drafting manuals and 

83  European Commission, n 15, annex 1, cls 1.7.2, 1.7.4.  
84  Konz S, ‘Design for ergonomics: facilities planning’ in Marras W and Karwowski W (eds), 

Interventions, Controls, and Applications in Occupational Ergonomics, 2nd ed, Taylor and Francis, 
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instructions should also state information as one idea, in short sentences in active voice; 

present instructions as step-by-step procedures; avoid cross-referencing; and use 

illustrations linked with the text. Labels and markings should be well designed to be 

clearly visible, understandable and conspicuous. These characteristics are assisted by 

the use of large print; simple statements in plain language; signal words (danger, 

warning) and picture safety symbols (pictograms); colour contrast; placement of labels 

and markings where they are likely to be seen; and durability to resist environmental 

conditions.85

 

 

Issues of the structure and presentation of plant safety information were not addressed 

in Australian OHS law and the European Machinery Directive indicated only that 

warnings should use readily understandable pictograms.86 Some Australian Standards 

with mandatory or evidentiary status under Australian OHS law87 provided a little 

advice about the quality of information. For example, the Australian Standard 

Safeguarding of Machinery88 advised that information should be clear and concise, 

presented in a logical sequence, include good illustrations and use standard safety 

symbols in accordance with another Australian Standard Safety Signs for the 

Occupational Environment.89

 

  

This standard for safety signs provided more detailed guidance about visibility and 

location of signs, and the use of pictorial safety symbols to indicate prohibited (unsafe) 

actions, required safety actions, warnings of particular hazards and emergency 

information.90

                                                                                                                                               
Boca Raton, Florida, 2006, p 11.6; Reunanen M, Systematic Safety Consideration in Product Design, 
Safety Engineering Laboratory, Technical Research Centre of Finland (VTT), Espoo, 1993, app 1. 

 The standard also advised that the term “danger” should be reserved for 

situations that might be life threatening and the term “warning” for a hazardous but not 

life threatening situation; and that the colour red should be used to signal danger, yellow 

85  Brauer L, n 15, p 73; Corlett E and Clark T, n 38, pp 87-88, 113. 
86  European Commission, n 15, cl 1.7.2. 
87  See chapter 3, section 3.3.3.1. 
88  Standards Australia, AS 4024.1, n 15, p 143. For other examples of advice about presentation of plant 

safety information see Standards Australia, AS 1755, n 17, p 19; Standards Australia, AS 1418.1, n 
17, pp 126, 129; Standards Australia and Standards New Zealand, AS/NZS 2153.1, n 17, p 7. 

89  Standards Australia, Safety Signs for the Occupational Environment, AS 1319, Standards Australia, 
Sydney, 1994. Note this was the current edition at the time of data generation.   

90  Standards Australia, AS 1319, n 89, pp 8-9, 19, 24-33. 
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for hazard warnings, blue for required safety actions, and green for emergency exits and 

equipment.91

 

  

My analysis of the scope and quality of designer-manufacturers’ plant safety 

information in the following sections is based on interviews with firms, information 

materials shown or provided to me by firms, and any signs or markings visible on their 

plant. Table 5.3, below indicates the proportion of firms providing plant safety 

information by the scope and quality of information. For reference, I also present the 

classification of each firm with regard to the scope and quality of its plant safety 

information in Appendix 7. 

  
5.4.2 Scope of plant safety information 

Of the content items prescribed or advised in Australian OHS law and the European 

Machinery Directive,92

 

 plant designer-manufacturers most commonly provided 

warnings about residual hazards or risks (65% (43 of 66)), and advice about safe use such 

as safe work practices or personal protective equipment to be worn by end users (68% 

(44 of 66)). Firms provided this information for routine, everyday operation of plant and 

sometimes for installation or maintenance (including servicing) but their information 

did not address all aspects of use across the life cycle of the plant. Firms rarely provided 

information about emergency procedures, testing and inspection, or the intended use 

and restrictions on use of plant. They did not provide information about the training and 

skills required for persons testing and inspecting plant other than to rarely, and only 

briefly, mention the need to use qualified electricians for electrical work.   

These findings about weaknesses in the content of Australian designer-manufacturers’ 

plant safety information resonate with findings from a European study on 

implementation of the Machinery Directive.93

                                                 
91  Standards Australia, AS 1319, n 89, pp 5-6, 17. 

 This study found that machinery 

instructions often contained insufficient OHS information; that this information was 

92  These content items were summarised in section 5.4.1 above. 
93  Boy S and Limou S, The Implementation of the Machinery Directive. A Delicate Balance Between 

Market and Safety, European Trade Union Technical Bureau for Health and Safety (TUTB), Brussels, 
2003, pp 37-39. This study was based on interviews with woodworking machinery manufacturers, end 
users, notified bodies approved by national authorities to conduct technical assessments, regulators 
responsible for market surveillance and labour inspection, and training providers for design engineers 
and machinery operators in France, Germany, Italy and Finland. 
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added to general operating instructions; and that the information did not properly 

address different aspects of use across the life cycle of machinery, correct machine 

operation, and testing or inspection for faults. 

 

With regard to the form of plant safety information, the most common mode of delivery 

used by designer-manufacturers was a general operating manual which included some 

OHS information (55% (36 of 66)). Some firms also fixed labels or markings to their 

plant, in the form of a sticker, decal or placard, or painted onto the plant (50% (33 of 66)). 

Other, less common formats were one or two page operating instructions or procedures 

(17% (11 of 66)). Some designer-manufacturers provided a risk assessment94

 

 report as the 

plant safety information, incorporating it in the operating manual or providing it 

separately (17% (11 of 66)).  

A small number of plant designer-manufacturers recognised that labels, markings, 

instructions or manuals might not be read or understood by customers or end users and 

produced audio-visual materials (videos or compact discs) to explain the operation of 

their plant, including OHS aspects (6% (4 of 66)). Some firms provided training to 

customers or end users in OHS aspects of their plant (9% (6 of 66)); or provided a more 

general explanation of the plant’s operation (14% (9 of 66)); or arranged for distributors 

to provide this explanation (3% (2 of 66)). Some firms also recorded the training or 

explanation provided (6% (4 of 66)), or required those to whom the information was 

provided to notify the designer-manufacturer that they had received the information (2% 

(1 of 66)), read it (3% (2 of 66)), or understood it (2% (1 of 66)). 

 

The various forms of plant safety information were part of the repertoire of safe person 

measures used by plant designer-manufacturers.95

                                                 
94  For further discussion of the practice of risk assessment see chapter 7. 

 Firms used them to warn customers 

and end users of residual hazards or risks of plant and to provide advice about safe work 

practices or personal protective equipment, so that customers and end users might then 

take steps to protect themselves and others. A key reason for providing information was 

simply that a plant designer-manufacturer recognised a particular hazard and identified 

the need to provide information as part of the firm’s approach to risk reduction. Firms 

provided information in the form of instructions or manuals, labelling or marking 

95  See sections 5.3.1 and 5.3.2. 
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because they reflected the practice of manufacturers more generally in providing 

information in these forms.96

 

 Rather than giving careful consideration to how to provide 

OHS information effectively, many plant designer-manufacturers simply added a little 

OHS information to general operating instructions, manuals, labels or markings. 

Taking into account both the content and form of plant safety information, less than one 

third of the plant designer-manufacturers provided information that was substantial in 

scope (27% (18 of 66)),97

 

 as summarised in Table 5.3 below. These firms provided 

comprehensive warnings of residual hazards or risks, and detailed advice about safety 

features and safe work practices for the plant in a combination of labels or markings, 

operating manuals, procedures or instructions. Some of these firms also provided 

information in an audio-visual form, in training or explanation to customers or end users 

to reinforce learning about risks, safety features of the plant and safe work practices for 

its use.     

A medium sized South Australian designer-manufacturer of agricultural machinery was 

a paradigm case. The firm provided information in decals fixed to the plant and an 

operating manual.98

 

 The manual included a separate chapter of OHS information and 

integrated OHS warnings and safe work practices in sections of the manual providing 

advice about assembly, installation, operation, transport, lubrication and maintenance of 

the plant. The firm also had an arrangement with its distributors to explain the operating 

manual to customers at the time of supply. 

A larger proportion of plant designer-manufacturers provided little plant safety 

information (43% (28 of 66)),99

                                                 
96  Here I am referring to the general practice of manufacturers of commercial and domestic equipment to 

provide labels, markings, instructions or manuals. For standards advising of this practice see 
Standards Australia, Product Safety Framework. Part 3.5 Product Safety Warning Labels and 
Markings, Standards Australia, Sydney, 2008; Standards Australia, Product Safety Framework. Part 
3.24. Informative and Instructive material, Standards Australia, Sydney, 2008. 

 as summarised in Table 5.3. They provided a small 

amount of OHS information and only in labels or markings, brief instructions or a short 

97  The firms were, in South Australia, DM-3, DM-10, DM-11, DM-13, DM-15, DM-18, DM-29; and, in 
Victoria, DM-39, DM-48, DM-51, DM-55, DM-56, DM-60, DM-62, DM- 63, DM-64, DM-65, DM-
68.   

98  DM-29 operating manual and observation of plant signage at manufacturer’s premises. 
99  The firms were, in South Australia, DM-4, DM-5, DM-6, DM-9, DM-12, DM-19, DM-20, DM-21, 

DM-22, DM-25, DM-26, DM-28, DM-32, DM-35; and, in Victoria, DM-36, DM-38, DM-40, DM-42, 
DM-43, DM-45, DM-46, DM-47, DM-49, DM-50, DM-53, DM-54, DM-57, DM-61.    
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section within a general operating manual. A paradigm case was a medium sized 

Victorian designer-manufacturer of complex industrial furnaces which provided five 

pages of OHS advice within a lengthy operating manual.100

 

 The OHS information was 

presented clearly but was only a small part of the total information provided about this 

plant and there were no additional labels or markings on the plant.  

Table 5.3: Scope and Quality of Plant Safety Information  

                               Quality  
Scope                              Good Poor Negligible Total 
Substantial 24% (16 of 66) 3% (2 of 66) - 27% (18 of 66) 
Little 23% (15 of 66) 20% (13 of 66) - 43% (28 of 66 ) 
Negligible 
or none  

- - 30% (20 of 66) 30% (20 of 66) 

Total 47% (31 of 66) 23% (15 of 66) 30% (20 of 66) 100% (66 of 66)  

Good = easy to locate, read and understand; Poor = hard to locate, read or understand; 
Substantial = comprehensive warnings of residual hazards or risks, and detailed advice about 
safety features and safe work practices provided in a combination of forms; Little = a small 
amount of OHS information in a label, instructions, a manual or another form; Negligible or 
none = negligible OHS information in a single sign or few lines in an operating manual or 
instructions; or no evidence that plant safety information provided.    

 

About one third of plant designer-manufacturers provided negligible plant safety 

information in a single sign or a few lines in an operating manual or instructions; or 

provided no evidence that they made plant safety information available to customers 

and end users  (30% (20 of 66)),101

 

 as summarised in Table 5.3 above. For example, a 

small South Australian designer-manufacturer of a drilling rig had a single sign on the 

rig indicating its safe working load. 

In summary, the performance of the majority designer-manufacturers with regard to the 

scope of their plant safety information was poor as they provided little, negligible or no 

plant safety information (73% (48 of 66)). There was no evidence that these firms 

carefully considered what OHS information their customers or end users might need to 

protect themselves and others; or what information they should provide to comply with 

their OHS legal obligations. The limited scope of these firms’ OHS information would 

                                                 
100  Interview with DM-40 and manual observed at designer-manufacturer’s premises. 
101  The firms were, in South Australia, DM-1, DM-2, DM-7, DM-8, DM-14, DM-16, DM-17, DM-23, 

DM-27, DM-31, DM-33, DM-34, DM-37; and, in Victoria, DM-24, DM-41, DM-44, DM-52, DM-59, 
DM-66, DM-67. 
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not have facilitated market pressure to improve the safety of their plant. Nor was there 

any evidence that firms experienced any market pressure to improve their plant safety 

information. The consistency between the findings of this research and those of a 

European study102

 

 on implementation of the Machinery Directive suggest that while 

providing some form of information to customers and end users is a common industry 

practice, there is a wider problem that firms producing workplace plant do not ensure 

their information is comprehensive and reinforced through delivery in different forms. 

Weaknesses in the scope of plant safety information were also exacerbated by the poor 

quality of some firms’ information. 

5.4.3 Quality of plant safety information 

My analysis of plant safety information revealed a series of weaknesses in the structure 

and presentation of manuals and instructions including lack of formatting, poor 

organisation or sequencing of information, small print size, and poor or wordy 

expression. Another problem was that some OHS information was presented as a small 

section (or sections) within long instructions or manuals, with the result that the OHS 

information was hard to locate in the general information103

 

 about installation, 

operation, maintenance and components of plant. Some manuals were also 

unnecessarily technical in style and some cross-referenced other sources rather than 

including essential details in the plant safety information.  

There were also problems with OHS labels and other markings. Some had very small 

print, dense wording or small safety symbols and, as a consequence, were hard to read 

or not clearly visible. Some used terms, colours or symbols inappropriately. For 

example, some used the term “danger”, which should be reserved for life threatening 

hazards, to indicate less serious hazards. Others used the term “caution” rather than the 

standard term “warning” to indicate a hazard. Some used colours different from the 

standard combinations for indicating life threatening danger, hazards or the need to take 

particular safety actions. These problems go beyond failure to apply the Australian 

Standard on safety signage.104

                                                 
102  Boy S and Limou S, n 93, pp 37-39. 

 Firms that designed markings or labels without reference 

103  General instructions not relating to OHS. 
104  Standards Australia, AS 1319, n 89, pp 5-6, 17. 
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to standardised use of terms, colours and symbols reduced the impact and efficacy of 

warnings and instructions in these markings or labels.    

 

A little under half of plant designer-manufacturers provided good quality plant safety 

information (47% (31 of 66)),105 as summarised in Table 5.3 above. Their OHS 

information in labels, markings, manuals or instructions was easy to locate, read and 

understand. A paradigm case was the medium sized South Australian designer-

manufacturer of agricultural machinery that also provided substantial information.106 

The firm’s decals fixed to the plant were conspicuous and easy to read and its operating 

manual was user-friendly.107

 

 Key information in the manual was highlighted with 

appropriate use of the signal word “warning” and the manual also made extensive use of 

illustrations coupled with concise instructions to indicate correct, unsafe and prohibited 

practices. The accessibility of information in the manual was enhanced by inclusion of a 

table of contents, sequencing of information according to different aspects of use, easy 

to read print size, simple expression, well spaced layout and definitions for key terms. 

A little less than one quarter of plant designer-manufacturers provided plant safety 

information that was poor in quality as the information was hard to locate, read or 

understand (23% (15 of 66)),108 as summarised in Table 5.3 above. For example, a small 

Victorian designer-manufacturer of agricultural machinery provided an operating 

manual in which critical information about the plant’s potential to cause fatal injuries 

and essential safe work practices to reduce this risk was completely lost in rather 

verbose text, in small print, about other aspects of plant operation.109

                                                 
105  The firms were, in South Australia, DM-3, DM-6, DM-10, DM-11, DM-12, DM-13, DM-15, DM-18, 

DM-21, DM-25, DM-28, DM-29, DM-32; and, in Victoria, DM-38, DM-39, DM-40, DM-42, DM-43, 
DM-47, DM-48, DM-49, DM-50, DM-51, DM-53, DM-54, DM-56, DM-60, DM-63, DM-64, DM-
65, DM-68.    

 A medium sized 

Victorian designer-manufacturer of metal cutting and processing plant provided signs 

that were densely worded and an operating manual that contained highly technical OHS 

information, which customers or end users could not understand unless they had 

106  See section 5.4.2. 
107  DM-29 operating manual and observation of plant signage at manufacturer’s premises. 
108  The firms were, in South Australia, DM-4, DM-5, DM-9, DM-19, DM-20, DM-22, DM-26, DM-35; 

and, in Victoria, DM-36, DM-45, DM-46, DM-55, DM-57, DM-61, DM-62. 
109  Operating manual for DM-62. 
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specific expertise.110

 

 The remaining firms’ plant safety information was either 

negligible or non-existent (30% (20 of 66)), and hence not analysed for quality.  

5.4.4 Some observations about plant safety information 

While more than two thirds of plant designer-manufacturers provided substantial or at 

least a little plant safety information (70% (46 of 66)), their information differed in scope 

and quality. About one quarter of plant designer-manufacturers provided substantial 

and good quality plant safety information (24% (16 of 66)), but almost half provided 

information that was limited in scope and/or of poor quality (46% (30 of 66)). The 

remaining firms provided negligible or no plant safety information (30% (20 of 66)). It 

was common practice for plant designer-manufacturers to provide some form of plant 

safety information but the scope and quality of information provided by many firms did 

not reflect good OHS practice, as their information was limited in content and form, 

inaccessible or hard to understand. 

 

Plant safety information was therefore often poorly equipped either to enable customers 

and end users to make informed decisions about protecting themselves and others, or to 

create market pressure from customers or end users for designer-manufacturers to 

improve the safety of their plant. It is also likely that if the information provided by the 

firms in this research was subject to inspection and enforcement by OHS regulators, that 

in many instances it would not be regarded as sufficient to comply with their obligations 

under Australian OHS law. If the firms providing poorer information exported their 

plant to Europe, they could be judged to be non-compliant there. Firms providing 

poorer information could also be at risk of negligence or breach of statutory duty 

actions under the common law.111

    

  

5.5 Preliminary Observations About Factors Shaping OHS Responses 

To contribute to preventing occupational fatalities, injuries and ill-health, and to 

substantively comply with their OHS legal obligations, plant designer-manufacturers 

needed to perform well with regard to each of the substantive OHS outcomes for hazard 

recognition, risk control and plant safety information. I have shown that 30% of plant 

                                                 
110  Operating manual for DM-55 and signage on plant observed at manufacturer’s premises. 
111  For discussion of the potential for civil actions under the common law see chapter 3, section 3.2. 
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designer-manufacturers had comprehensively recognised the hazards for their plant; 

47% used more effective safe place controls as the primary measures to eliminate or 

minimise risks with their plant; and 24% provided more substantial, good quality plant 

safety information. 

 

Less than one in ten plant designer-manufacturers performed well for all of these 

substantive OHS outcomes (9% (6 of 66)).112

 

 These firms with exceptional OHS 

performance were the only ones that could be considered to have substantively 

complied with their OHS legal obligations. Even among this group, only four firms 

considered risks arising in different aspects of use across the life cycle of plant, only 

three used more advanced or innovative safe place controls, and only two took some 

action to address unintended use. 

In the sample overall, 56% of firms had incomplete hazard recognition, 14% had 

blinkered hazard recognition, 53% used some safe place controls but relied on less 

effective safe person measures for some risks, and 76% provided little and/or poor 

quality plant safety information, or negligible or no information. The performance of 

the majority of plant designer-manufacturers was therefore mediocre. They did not 

perform well for hazard recognition, risk control and/or plant safety information (80% 

(53 of 66)).113

 

 These firms could not be considered to have substantively complied with 

their OHS legal obligations because either they had not designed and constructed their 

plant to be safe and without risks to health, or they provided inadequate plant safety 

information. 

The remaining seven of these firms were especially poor performers. They had 

blinkered hazard recognition, used only basic or standard controls, relied on safe person 

measures for some risks, and provided little or poor quality plant safety information, or 

negligible information (11% (7 of 66)).114

 

 

                                                 
112  The firms were, in South Australia, DM-10, DM-11, DM-15; and, in Victoria, DM-39, DM-60, DM-

65. 
113  All firms except those listed in n 112 and n 113. 
114 The firms were, in South Australia, DM-14, DM-17, DM-19, DM-20, DM-25; and, in Victoria, DM-

24, DM-67. 
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A crucial question for OHS policy makers and regulators is what shaped plant designer-

manufacturers’ responses to OHS and their performance for these substantive OHS 

outcomes? Why did only a small proportion of firms perform well across all of these 

outcomes? Why did a larger proportion perform better for particular OHS outcomes but 

not all outcomes? A starting point is to consider the three attributes by which the sample 

of plant designer-manufacturers was stratified115 – their state of operation (Victoria or 

South Australia), firm size (small, medium or large),116

  

 and location (regional or 

metropolitan). 

The empirical findings suggest some differences in OHS outcomes achieved by firms 

by their state of operation. Victorian firms were more likely to have comprehensive 

hazard recognition (44% (14 of 32)) than South Australian firms (18% (6 of 34)). Also, 

fewer Victorian firms were blinkered in their hazard recognition (9% (3 of 32)) than 

South Australian firms (18% (6 of 34)). There was no evidence of state differences with 

regard to the type and quality of risk control measures but there were small state 

differences for provision of plant safety information. Victorian firms were a little more 

likely to provide substantial, good quality information (28% (9 of 32)) than South 

Australian firms (21% (7 of 34)). 

 

These differences in OHS outcomes by state could not be accounted for by variations in 

state OHS law since awareness of OHS law was similarly limited among key 

individuals in firms in both states.117 Nor could differences in outcomes be accounted 

for by variations in guidance, inspection or enforcement by the two state OHS 

regulators since some of the firms encountering these initiatives (and in any case these 

initiatives were minimal) were influenced by the actions of OHS or mining regulators in 

states other than the firm’s state of operation.118

 

 

                                                 
115  For sample details see chapter 2, section 2.5.3. 
116  Small firms had less than 20 employees; medium firms had 20-99 employees; and large firms had 100 

or more employees. 
117 See chapter 3, section 3.5.2. Note also that in this thesis I use the term state OHS law to refer 

collectively to the OHS statute in a particular state, and the regulations and approved codes of practice 
made under that OHS statute.  

118  See chapter 4, section 4.4. 



Chapter 5: Plant Designer-Manufacturers’ Performance for Substantive OHS Outcomes 
 
 

 189 

Other factors underlay the apparent differences in performance between the Victorian 

and South Australian plant designer-manufacturers. As I argue further in chapter 6, 

those involved in plant design and manufacture constructed OHS knowledge through 

participation in the activities of design and manufacture, and interpreted what they 

experienced differently based on their personal histories and capacities. The variation in 

plant designer-manufacturers’ OHS performance by state was attributable to diversity in 

the professional and vocational backgrounds of the key individuals and designers in 

firms in the two states.119

 

 

There were also differences in the performance of plant designer-manufacturers by firm 

size. Most large firms had comprehensive hazard recognition (75% (6 of 8)) and none 

were blinkered. Medium sized firms were less likely to have comprehensive hazard 

recognition (29% (7 of 24)), as were small firms (21% (7 of 34)). Most large firms used safe 

place controls as the primary risk control measures (88% (7 of 8)) while medium firms 

were less likely to do so (42% (10 of 24)), as were small firms (41% (14 of 34)). The trend 

of better OHS outcomes for large firms was also evident for plant safety information. 

Three quarters of large firms provided substantial, good quality information (75% (6 of 

8)) while fewer of the medium sized firms did so (29% (7 of 24)), and even fewer of the 

small firms (9% (3 of 34)).  

 

As I discussed in chapter 3,120 it is well recognised that smaller firms face a series of 

challenges which impact on their OHS knowledge and capacity to manage OHS. Lamm 

and Walters121 describe the general and multi-faceted lack of resources, the precarious 

nature of finances in many small firms and lower management expertise. In the present 

research, as I argue further in chapter 6,122

                                                 
119  See chapter 6, especially sections 6.4.2, 6.5 and 6.6. 

 smaller firm size, through limits in 

information and human resources, shaped knowledge for addressing OHS and in turn 

influenced OHS outcomes. In constructing knowledge for addressing OHS through 

120  See section 3.5.4. 
121  Lamm F and Walters D, ‘Regulating occupational health and safety in small business’ in Bluff L et al 

(eds), OHS Regulation for a Changing World of Work, The Federation Press, Sydney, 2004, 94-119, 
pp 94-100. See also James P et al, ‘The use of external sources of health and safety information and 
advice: the case of small firms’ (2004) 2(1) Policy and Practice in Health and Safety 91-103, p 94; 
Walters D, Health and Safety in Small Enterprises: European Strategies for Managing Improvement, 
PIE-Peter Lang, Brussels, 2001, p 32. 

122  See chapter 6, especially sections 6.5 and 6.6. 
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participation in the activities of design and manufacture, and on the basis of their 

personal histories and capacities, those working in small and medium sized firms were 

less likely to have access to OHS advice or OHS information resources; less likely to 

engage in practices that supported OHS learning; and key individuals and designers in 

these firms were more likely to have vocational rather than engineering backgrounds, or 

no qualification or trade at all. 

 

There were further differences in the performance of firms by location within the state 

of operation although these findings were more equivocal. Metropolitan firms were 

more likely to use safe place controls as the primary risk control measures (52% (25 of 

48)) than regional firms (33% (6 of 18)). There were not, however, discernible differences 

for the other OHS outcomes. A similar proportion of metropolitan firms had 

comprehensive hazard recognition (31% (15 of 48)) as regional firms (28% (5 of 18)). Also, 

the proportion of metropolitan firms that were blinkered (13% (6 of 48)) was similar to 

regional firms (17% (3 of 18)). Likewise for plant safety information, the proportion of 

metropolitan firms providing substantial, good quality information (25% (12 of 48)) was 

not markedly different from regional firms (22% (4 of 18)). 

 

The trends in the findings for location of firms suggest that additional factors shaped 

risk control decisions and action by metropolitan and regional firms, but not the other 

substantive OHS outcomes. In particular, there was a prevalent attitude among the key 

individuals in firms that end users acted unsafely with workplace plant and were at fault 

or to blame for what these key decision makers perceived to be misuse of plant.123

 

 This 

attitude affected firms’ decisions about risk control and was more common among key 

individuals in regional firms (72% (13 of 18)) than in metropolitan firms (50% (23 of 48)). 

As I argue further in chapter 8, a series of motivational factors, including attitudes, 

provided plant designer-manufacturers with rationales for taking OHS action or 

justifications for limiting or not taking OHS action.    

In summary, a plant designer-manufacturer’s state of operation, firm size or location did 

not in themselves determine OHS outcomes. Rather, the attributes of state, size and 

location were linked with differences in OHS knowledge and motivational factors of 

firms, and the key individuals in those firms. In turn, OHS knowledge and motivational 
                                                 
123  See also section 5.3.5. 
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factors shaped firms’ responses to OHS. In the following chapters, I explore further the 

situational and individual factors constituting OHS knowledge and motivations, and 

identify particular factors linked with relatively better or poorer performance by firms 

with respect to the substantive OHS outcomes.124

 

 I focus on three key OHS outcomes – 

hazard recognition, risk control and plant safety information. I do not separately 

consider firms’ action to control risks arising in different aspects of use or through 

unintended use because, to the extent that firms addressed these issues, they did so only 

coincidentally or in an ad hoc or piecemeal fashion. 

5.6 Conclusion 
In this chapter, I have provided empirical evidence of plant designer-manufacturers’ 

performance with regard to substantive OHS outcomes for hazard recognition, risk 

control (including for different aspects of use and unintended use), and plant safety 

information. I have demonstrated that firms’ performance was mixed, but that overall 

the majority of firms did not perform well for one or more of these substantive 

outcomes. Only a small proportion of plant designer-manufacturers had 

comprehensively recognised hazards, used safe place controls as the primary risk 

control measures, and provided substantial, good quality plant safety information. This 

small minority of firms could be considered to have substantively complied with the 

corresponding core elements of their OHS legal obligations. The other firms had not 

ensured that their plant was designed and constructed to be safe, or effectively informed 

their customers and end users, and could not be considered to have substantively 

complied with their OHS legal obligations. 

 
There was little evidence that plant designer-manufacturers had internalised either their 

OHS legal obligations or the wider goal of preventing occupational death, injury and ill-

health through their interactions with OHS or other regulators, their customers or 

distributors, or other industry sources. There was also little evidence of the de facto 

compliance assumed by policy makers125 during the development of the National 

Standard for Plant126

                                                 
124  For further explanation of my analytical method see chapter 2, section 2.6. 

 from which the Australian plant regulations and generic plant 

codes of practice were derived. 

125  Worksafe Australia, Economic Impact Analysis on the National Standard for Plant, Canberra, AGPS, 
1996, p x. See also chapter 3, section 3.6 

126  National Occupational Health and Safety Commission, n 15. See also chapter 3, section 3.3.1. 
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The findings in this chapter are significant in the context of the long-standing OHS legal 

obligations of plant designers and manufacturers, the national OHS policy commitment 

to encourage designers and manufacturers to practise safe design, and the emphasis in 

the OHS and safe design professional literature on designing and making items to be 

safer in the first instance.127

 

 The empirical findings of generally mediocre or poor OHS 

performance by plant designer-manufacturers indicate that the combined legal, public 

policy and professional pressures for safe design and construction of plant had little 

impact on these firms.  

What then did shape plant designer-manufacturers’ responses to OHS? In this chapter, 

as well as analysing and evaluating firms’ OHS performance, I have also laid the 

foundations for further exploring the factors that shaped firms’ responses to OHS. 

Central to this were the ways that those involved in plant design and manufacture 

constructed OHS knowledge, together with their motivations, values and attitudes 

which provided them with rationales and justifications for taking, or not taking, OHS 

action. These issues are examined in the remainder of this thesis beginning, in the next 

chapter, with the construction of OHS knowledge through plant design and manufacture 

practice. 

 

                                                 
127  For a summary of these legal, public policy and professional pressures see chapter 1, section 1.1. 
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CHAPTER 6 

Knowledge Through Practice 
 
6.1 Introduction 

Previously in this thesis, I have established that neither OHS legal obligations1 nor state 

OHS regulators were key constituents of plant designer-manufacturers’2 OHS 

knowledge. Knowledge of OHS legal obligations among the key individuals3 in firms 

was generally low, only three firms actively engaged with the provisions of Australian 

OHS law4 relating to plant design and manufacture, and only three firms engaged with 

the European regulatory regime for machinery safety.5 The Victorian and South 

Australian OHS regulators played a minimal role in providing advice, and inspecting 

and enforcing with plant designers and manufacturers.6 Also, firms’ uptake of guidance 

materials produced by OHS regulators was low, and there were only three examples of 

firms learning something about how to comply through the actions of OHS regulators.7

 

   

Beyond these examples, some plant designer-manufacturers were aware of particular 

legal requirements, or the possibility of inspection and enforcement by OHS regulators, 

through their interactions with customers, distributors or other industry sources.8

                                                 
1  In this thesis, I use the term OHS legal obligations to refer collectively to obligations under Australian 

OHS law, the European regulatory regime for machinery safety, and obligations under the common 
law relating to civil actions for negligence or breach of statutory duty. For discussion of each of these 
components of the OHS legal obligations see chapter 3, sections 3.2, 3.3, 3.4.   

 

However, OHS legal obligations and OHS regulators were not, in most firms, bases for 

substantive learning about legal requirements or what it meant to comply with them.  

2  In this thesis, I use the term plant designer-manufacturers to refer to firms involved in both the design 
and manufacture of workplace plant. See also chapter 2, section 2.5.2. I refer to designers and 
manufacturers separately when referring to these duty holders generally.  

3  These individuals were key decision makers in their firms and were nominated, by their firms, to 
participate in this research on the basis of their knowledge and experience of how OHS was addressed 
in the firms for which they worked. See also chapter 2, section 2.5.4. 

4  In this thesis, I use the term Australian OHS law to refer collectively to the OHS statutes, and the 
regulations and approved codes of practice made under these OHS statutes. 

5  For Australian OHS law, the firms were DM-15, DM-51 and DM-56. For European law, the firms 
were DM-10, DM-39 and DM-65. See chapter 3, section 3.5.   

6  See chapter 4, sections 4.2, 4.3. 
7  See chapter 4, sections 4.4.1, 4.4.2, 4.4.3. See also chapter 7, section 7.3.2.  
8  See chapter 3, section 3.5; chapter 4, section 4.4.2, 4.4.3. 
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When I compared the OHS performance of plant designer-manufacturers for hazard 

recognition, risk control and plant safety information, only a small minority of firms 

performed well for all of these substantive OHS outcomes.9

 

 We might conclude that the 

minimal contribution of OHS legal obligations and OHS regulators to plant designer-

manufacturers’ OHS knowledge accounted for firms’ poor OHS performance, but this 

would be only a partial explanation. In this chapter, I apply social constructivist 

perspectives of learning to explain how those involved in plant design and manufacture 

constructed OHS knowledge through other sources.  

Within social constructivist perspectives, sociocultural theory holds that individuals 

construct knowledge, including problem-solving skills, through interaction with others. 

The theory that social interaction is a mechanism for learning is attributed to 

Vygotsky10 but has been further developed by others. As Palincsar explains, through 

participation in activities with others, individuals acquire new knowledge of the world 

and construct competence.11 Lave and Wenger12 refer to the acquisition of knowledge 

and skills in the context of everyday activities as situated learning. Similarly, Brown 

and Duguid13

 

 invoke the concept of learning-in-working and suggest that learners 

construct their understanding out of a wide range of materials including social and 

physical circumstances, and the histories and social relations of the people involved. 

Such work-related learning may be unintentional. It need not be deliberate. 

Billett’s14

                                                 
9  See chapter 5 generally, and section 5.5 in particular. 

 theorising on vocational knowledge is especially relevant to understanding 

the construction of OHS knowledge by those involved in plant design and manufacture. 

10  Vygotsky L, Mind in Society, Harvard University Press, London, 1978. 
11  Palincsar AS, ‘Social constructivist perspectives on teaching and learning’ (1998) 49 Annual Review 

of Psychology 345-375, pp 351-352, 354.  
12  Lave J and Wenger E, Situated Learning: Legitimate Peripheral Participation, Cambridge University 

Press, Cambridge, UK, 1990. See also Brown J S et al, ‘Situated cognition and the culture of learning’ 
(1989) 18(1) Educational Researcher 32-42. 

13  Brown J S and Duguid P, ‘Organizational learning and communities-of-practice: toward a unified 
view of working, learning and innovation’ (1991) 2(1) Organization Science 40-57, pp 41, 47. 

14  See especially Billett S, ‘Knowing in practice: re-conceptualising vocational expertise’ (2001) 11 
Learning and Instruction 431-452; Billett S, ‘Situated learning: bridging sociocultural and cognitive 
theorising’ (1996) 6(3) Learning and Instruction 263-280; Billett S, ‘Learning throughout working 
life: a relational interdependence between personal and social agency’ (2008) 56(1) British Journal of 
Educational Studies 39-58. 
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He conceptualises vocational knowledge as the product of participation in social 

practice through work activities.15 Some elements of social practice have evolved over 

time and reflect particular sociocultural practice, for example, a profession or 

vocation.16 Other elements reflect situational manifestations of practice in particular 

contexts, such as activities within firms and interactions with external actors.17 That is, 

vocational practice and knowledge have sociocultural as well as situational 

constituents.18 In addition, individuals act in social practice, interpreting what they 

experience and developing personally structured and organised domains of knowledge 

based on their different personal histories and learning throughout their lives 

(ontogenetic development), and their different personal capacities and agency.19

 

 

The literature relating to OHS management and corporate self-regulation more 

generally indicates that the development of capacity in firms, including knowledge and 

skills, is crucial to effective self-regulation of OHS and other responsibilities.20

                                                 
15  Billett S, 2001, n 14, pp 431-432, 438, 448-449. See also Scribner S and Beach K, ‘An activity theory 

approach to memory’ (1993) 7(3) Applied Cognitive Psychology 185-190. 

 The 

findings presented in this chapter extend understanding of the construction of OHS 

16  Billett S, 2001, n 14, p 434; Billett S, ‘Sociogeneses, activity and ontogeny’ (2003) 9 Culture 
Psychology 133-169, p 135. 

17  Billett S, 2001, n 14, pp 434, 438-441; Billett S, 2003, n 16, pp 135-136. See also Engestrom Y and 
Middleton D, ‘Introduction: studying work as mindful practice’ in Engestrom Y and Middleton D 
(eds), Cognition and Communication at Work, Cambridge University Press, Cambridge, 1996, pp 1-
15.  

18  Note that these sources or sociogeneses of knowledge are the ones most relevant to my research. 
Other sources for the social development of knowledge are phylogenetic development which is the 
contribution to knowledge arising from the evolving history of the human species (e.g. the need for 
practices for communicating); and microgenetic development, the moment by moment learning of 
individuals engaging with the social world. See Billett S, 2001, n 14, pp 438-439; Billett S, 2008, n 
14, p 43.   

19  Billett S, 2001, n 14, pp 434-436, 438, 441, 443, 448; Billett S, ‘Relational interdependence between 
social and individual agency in work and working life’ (2006) 13(1) Mind, Culture and Activity 13(1) 
53-69; Billett S, 2008, n 14, pp 39, 47; Billett S, ‘Conceptualizing learning experiences: contributions 
and mediations of the social, personal, and brute’ (2009) 16 Mind, Culture and Activity 32-47, p 33.    

20  See for example Gallagher C, Health and Safety Management Systems: An Analysis of Systems Types 
and Effectiveness, National Occupational Health and Safety Commission, Sydney, 1997, s 5.6; Hale A 
and Hovden J, ‘Management and culture: the third age of safety. A review of approaches to 
organisational aspects of safety, health and environment’ in Feyer A-M and Williamson A (eds), 
Occupational Injury. Risk, Prevention and Intervention, Taylor and Francis, London, 129-165, pp 
147-148; Hutter B, Regulation and Risk. Occupational Health and Safety on the Railways, Oxford 
University Press, Oxford, 2001, pp 301-302; Nytrö K et al, ‘Organisational prerequisites for the 
implementation of systematic health, environment and safety work in enterprises’ (1998) 30 Safety 
Science 297-307, p 299; Parker C, The Open Corporation. Effective Self-Regulation and Democracy, 
Cambridge University Press, Cambridge, 2002, pp ix-x, 57. 
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knowledge in the work context, and how OHS knowledge shapes firms’ OHS 

performance and compliance (or non-compliance) with OHS legal obligations. The 

chapter is therefore relevant to the research question concerning why plant designer-

manufacturers responded to OHS in the ways that they did.   

 

In this chapter, I argue that those involved in plant design and manufacture constructed 

OHS knowledge, including knowledge about OHS regulation, through participation in 

everyday practices, and structured by their personal histories and capacities. I also argue 

that OHS knowledge constructed in this way could support good OHS performance by 

firms, when those involved in plant design and manufacture encountered or had past 

experience of learning-rich situations for OHS but, when they did not, firms’ OHS 

action fell short of what was needed to perform well for OHS outcomes and 

substantively comply with OHS legal obligations. Further, I argue that plant design and 

manufacture practice was largely disconnected from a substantial, specialist body of 

safe design knowledge relevant to firms’ achieving substantive OHS outcomes.    

  

The chapter is structured as follows. In the next section, I review the specialist safe 

design literature and examine the extent to which plant designer-manufacturers engaged 

with this specialist body of knowledge.21 I then discuss the wider social practice of plant 

design and manufacture, and explain how those involved in these activities constructed 

OHS knowledge through three central practices – drawing upon experience, interacting 

with customers, and referring to technical standards.22 I show that actual practice, and 

OHS knowledge constructed through practice, differed between firms due to situational 

manifestations of practice in the operations of particular firms, and differences in the 

professional and vocational backgrounds of key individuals and designers as the 

principal actors involved in plant design and manufacture.23

 

 

I then demonstrate that some of the situational and individual factors constituting OHS 

knowledge were linked with better or poorer performance by firms with regard to the 

substantive OHS outcomes for hazard recognition, risk control and plant safety 

                                                 
21  See section 6.2. 
22  See section 6.3. 
23  See section 6.4. 
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information.24 I also explain the differences in the OHS performance of South 

Australian and Victorian firms, and firms of different sizes,25 with reference to 

situational and individual factors.26

 

 I finish with some overall conclusions about the 

construction of OHS knowledge in plant designer-manufacturer firms and raise some 

implications for OHS regulators and policy makers, and industry and professional 

stakeholders. 

6.2 Specialist Knowledge for Safe Design 

There is a considerable body of knowledge relating to the integration of health and 

safety in the design of plant, production systems, work environments and other items. 

This body of knowledge originates in the related disciplines of ergonomics and human 

factors, and the discipline of safety engineering. It is published in specialist texts and 

peer reviewed journals, as well as more user friendly sources intended to facilitate 

access to this specialist knowledge. I refer to these sources collectively as the safe 

design literature.27

 

 In this section, I demonstrate that this literature offers specialist 

information, methods and tools to support the structured analysis and resolution of OHS 

problems, but that this specialist body of knowledge was not embedded in the social 

practice of plant design and manufacture of the firms in this research. 

The safe design literature provides fundamental information about the different ways 

that plant may be hazardous, as well as different types of risk control measures and their 

relative effectiveness for eliminating and minimising risks.28

                                                 
24  See section 6.5. 

 The literature emphasises 

25  As discussed in chapter 5, section 5.5. 
26  See section 6.6. 
27  For an overview of the scope of the safe design literature see chapter 1, section 1.2.2.2. For examples 

of the safe design literature available at the time of data generation with designer-manufacturers (from 
March 2002 to October 2003) see Brauer R, Safety and Health for Engineers, 1st ed, John Wiley and 
Sons, New Jersey, 1994; Brewer J and Hsiang S, ‘The ergonomics paradigm: foundations, challenges 
and future directions’ (2002) 3(3) Theoretical Issues in Ergonomics Science 285-305; Christensen W 
and Manuele F (eds), Safety Through Design, National Safety Council NSC Press, USA, 1999; Corlett 
E and Clark T, The Ergonomics of Workspaces and Machines. A Design Manual, 2nd ed, Taylor and 
Francis, London, 1995; Karwowski W and W Marras, The Occupational Ergonomics Handbook, CRC 
Press LLC, Florida, 1999; Stanton N and M Young, A Guide to Methodology in Ergonomics: 
Designing for Human Use, Taylor and Francis, London, 1999; Sanders M and McCormick E, Human 
Factors in Engineering and Design, 7th ed, McGraw Hill Inc, New York, 1993. 

28  For some sources available at the time of data generation with designer-manufacturers (from March 
2002 to October 2003) see Brauer R, n 27; Corlett E and Clark T, n 27; Haddon W, ‘Energy damage 
and the ten countermeasure strategies’ (1973) 13(4) Journal of Trauma 321-331; Haddon W, 
‘Strategy in preventive medicine: passive versus active approaches to reducing human wastage’ 
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the need for designers to consider health and safety from the earliest stages of design in 

order to develop inherently safe designs and ensure that risk control measures are 

compatible with functionality requirements.29 If such action is not taken, risk control 

measures may be removed or disarmed because they are a hindrance. The literature also 

emphasises the need for safety information to be well written, presented and structured, 

taking account of the target audience’s knowledge and literacy, to enable end users to 

easily locate, read and understand such information.30

 

 

The safe design literature recommends that designers collect detailed information early 

in the design process about a wide range of factors, and conduct a holistic and 

multidimensional evaluation.31

                                                                                                                                               
(1974) 14 Journal of Trauma 353-4; Haddon W, ‘The basic strategies for reducing damage from 
hazards of all kinds’ (1980) 16(11) Hazard Prevention 8-12; Karwowski W and Marras W, n 27; 
Manuele F, ‘Concepts, principles and methods for safety through design’ in Christensen W and 
Manuele F (eds), Safety Through Design, National Safety Council NSC Press, USA, 1999, 9-21, pp 
11-13; Sanders M and McCormick E, n 27. 

 These factors include work tasks and processes across 

the life cycle of a designed item; the materials and products to be manufactured or 

handled using the item; the system in which the item is to operate; and dangerous events 

and hazards that could arise in these different interactions with the item. The literature 

also recommends that designers use a combination of practices to consider health and 

safety, since different approaches may contribute fresh perspectives and facilitate 

29  Kletz T, ‘Making safety second nature’ (1998) 17(3) Process Safety Progress 196-199, p 197; Polet P 
et al, ‘Modelling border-line tolerated conditions of use (BTCU) and associated risks’ (2003) 41(2-3) 
Safety Science 111-136, p 133; Reunanen M, Systematic Safety Consideration in Product Design, 
Safety Engineering Laboratory, Technical Research Centre of Finland (VTT), Espoo, 1993, p 108. 
See also Sagot J et al, ‘Ergonomics in product design: safety factors’ (2003) 41 Safety Science 137-
154, pp 137-154. For discussion of a problem solving approach in design which begins with defining 
function and the designing to address safety and functionality integrally see Swuste P et al, 
‘Application of design analysis to solution generation: hand-arm vibration in foundation pile head 
removal in the construction industry’ (1997) 27 (2/3) 85-98. See also Seim R and Broberg O, 
‘Participatory workspace design: a new approach for ergonomists’ (2010) 40 International Journal of 
Industrial Ergonomics 25-33. 

30  Corlett E and Clark T, n 27, pp 87-88, 113; Reunanen M, n 29, app 1. 
31  Hasan R et al, ‘Integrating safety into the design process: elements and concepts relative to the 

working situation’ (2003) 41(2-3) Safety Science 155-179, pp 165-167; Mills S, ‘The importance of 
task analysis in usability context analysis – designing for fitness for purpose’ (2000) 19(1) Behaviour 
and Information Technology 57-68; Paquet V and Lin L, ‘An integrated methodology for 
manufacturing systems design using manual and computer simulation’ (2003) 13(1) Human Factors 
and Ergonomics in Manufacturing 19-40; Ringelberg J and Voskamp P, Integrating Ergonomic 
Principles into C-Standards for Machinery Design. TUTB Proposals for Guidelines, European Trade 
Union Technical Bureau for Health and Safety, Brussels, 1996, pp 16-19. See also Nachreiner F et al, 
‘Human factors in process control systems: the design of human-machine interfaces’ (2006) 44 Safety 
Science 5-26, pp 6-9.   
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recognition of a wider range of problems and solutions.32 Stanton et al33

 

 identify and 

categorise the diverse approaches that may be used to analyse or evaluate these issues. 

They include techniques for data collection (interviews, observation, questionnaires, 

focus groups, scenarios and so on); for representing steps in tasks or processes; for 

analysing human-machine and human-human interactions; for representing mental 

processes; and for assessing mental workload. There are also techniques to predict 

human error in human/machine interactions; to assess an operator’s knowledge and 

understanding of the situation they are in; to analyse and represent team 

communication, decision making and other aspects of performance; and to conduct user 

trials and walk throughs to assess usability, human error and user satisfaction.  

The safe design literature emphasises the importance of designers involving end users 

and others with operational knowledge, in order to contribute their experience and ideas 

about the real nature of work activities and problems that may arise.34 A key reason for 

designers to involve workers with operational experience is to identify the potential for 

unintended use. The literature encourages designers to have a broader vision of end user 

characteristics and interactions with designed items in order to minimise the potential 

for unintended use, and to design items so as to minimise the risk if unintended use does 

occur.35

                                                 
32  Busby J, Mutual Misconceptions Between Designers and Operators of Hazardous Installations, 

Health and Safety Executive Research Report RR 054, HMSO, Norwich, 2003, pp vii and 2; Stanton 
N and Young M, n 27. 

 As the literature recognises, end users may interact with items in unintended 

33  Stanton N et al, Human Factors Methods. A Practical Guide for Engineering and Design, Ashgate, 
Aldershot, UK, 2005, pp 6-12. Note that the methods categorised and described were available at the 
time of data generation with designer-manufacturers (from March 2002 to October 2003), as indicated 
in this reference. For additional sources on methods available at the time of data generation see 
Brewer J and Hsiang S, n 27, pp 298, 302; Green W et al, ‘Tuning the design of everyday product to 
cognitive and physical activities of users’ in Robertson (ed) Contemporary Ergonomics 1997, 
Proceedings of the Annual Conference of the Ergonomics Society, Taylor and Francis, London, 175-
180, pp 176, 178; Karwowski W and Marras W, n 27; Stanton N and Young M, n 27. 

34  Broberg O, ‘Integrating ergonomics into the product development process’ (1997) 19 International 
Journal of Industrial Ergonomics 317-327, p 326; Garrigou A et al, ‘Activity analysis in participatory 
design and analysis of participatory design activity’ (1995) 15 International Journal of Industrial 
Ergonomics 311-327, pp 312-313; Green W et al, n 33, pp 175-176; Raafat H and Simpson P, 
‘Integrating safety during the machine design stage’ (2001) June Safety Through Design 1-7, p 2. For 
later references see Driscoll T et al, Design Issues in Work-Related Serious Injuries, Australian 
Government, Canberra, 2005, p 21; Morris W et al, Developing a Participatory Approach to the 
Design of Work Equipment. Assimilating Lessons from Workers’ Experience, European Trade Union 
Technical Bureau for Health and Safety, Brussels 2004, p 28. 

35  Benedyk R and Minister S, ‘Applying the BeSafe method to product safety evaluation’ (1998) 29(1) 
Applied Ergonomics 5-13, pp 5, 8-9; Busby J, n 32, pp 12-14, 26; Fadier E et al, ‘Safe design and 
human activity: construction of a theoretical framework from an analysis of a printing sector’ (2003) 
41(9) Safety Science 759-789, pp 759-789; Garrigou A et al, n 34, pp 311-327; Neboit M, ‘A support 
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ways due to fatigue, work pressures, faults or failures in plant, to reduce strain or effort, 

to save time, to increase productivity, or for a range of other reasons. To anticipate 

unintended use, designers may need to use techniques that anticipate end user 

interactions with designed items and stimulate discussion by end users. For example, 

designers might conduct user trials with prototypes, observe or video record workers 

performing tasks with real plant or models, conduct scenario driven discussions or use 

virtual reality computer graphics.36 The literature also suggests that it is important for 

designers to see how users actually interact and struggle with their designs, as well as to 

gather end user insights about potential problems and solutions.37

 

 

The safe design literature recognises that particular strategies may be needed to 

facilitate end user participation and communication with designers. As end users tend to 

contribute ideas based on what they already know from practical experience, they may 

have difficulty identifying and articulating issues out of context, in a consultative 

process, especially if the design is very different from their past experience.38

                                                                                                                                               
to prevention integration since design phase: the concepts of “limit conditions” and “limit activities” 
tolerated by use’ (2003) 41(2-3) Safety Science 95-109, pp 96, 98; Polet P et al, n 29, pp 111, 124, 
133; Sagot J et al, n 29, pp 137-154. For a later reference see Fadier E and de la Garza C, ‘Safety 
design: towards a new philosophy’ (2006) 44(1) Safety Science 55-73, pp 61-62. For discussion of 
unintended user responses to consumer products more generally see Kanis H, 'Usage centred research 
for everyday product design' (1998) 29(1) Applied Ergonomics 75-82; Weegels M and Kanis H, ‘Risk 
perception in consumer product use’ (2000) 32 Accident Analysis and Prevention 365-370. For 
discussion of different types of human error see Feyer A-M and Williamson A, ‘Human factors in 
accident modelling’ in International Labor Office, Encyclopedia of Occupational Health and Safety, 
International Labor Office, Geneva, 1997, pt 2; Reason J, Human Error, Cambridge University Press, 
Cambridge, 1990, p 9; Reason J, Managing the Risks of Organisational Accidents, Ashgate, UK, 
1997, pp 71-76. 

 Also, 

designers have technical knowledge of the design process and the items they design, but 

may know little about the real conditions in which workers use these or of human 

36  For discussion of particular methods see Brewer J and Hsiang S, n 27 p 298; Bruseberg A and 
McDonagh-Philp D, ‘Focus groups to support the industrial/product designer: a review based on 
current literature and designers’ feedback’ (2002) 33 Applied Ergonomics 27-38; Burns A et al, 
‘Delighting customers through empathic design’ in Proceedings of the Sixth International Product 
Management Conference, Churchill College, Cambridge, UK, 1999, pp 1-15; Butters L and Dixon R, 
‘Ergonomics in consumer product evaluation: an evolving process (1998) 29(1) Applied Ergonomics 
55-58; Green W et al, n 33, p 178; Haines H and Wilson J, Development of a Framework for 
Participatory Ergonomics, Health and Safety Executive Research Report RR174, HMSO, Norwich 
1998, pp 17-26; Kuorinka I, ‘Tools and means of implementing participatory ergonomics’ (1997) 19 
International Journal of Industrial Ergonomics 267-270; Paquet V and Lin L, n 31, pp 19-40; Sagot J 
et al, n 29, pp 137-154; Suri J and Marsh M, ‘Scenario building as an ergonomics method in consumer 
product design’ (2000) 31 Applied Ergonomics 151-157. For a later reference see Fadier E and de la 
Garza C, n 35, p 63. 

37  Green W et al, n 33, p 180. 
38  Bruseberg A and McDonagh-Philp D, n 36, pp 32-33; Burns A et al, n 36, p 5; Garrigou A et al, n 34, 

pp 312-313; Morris W, n 34, p 29. For a later reference see Fadier E and de la Garza C, n 35, p 66. 
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characteristics (physical, cognitive or psychological). To address this problem, Garrigou 

et al39

 

 developed an approach in which the characteristics of existing work (including 

activities, personnel, work environment and conditions) were identified as the basis for 

elaborating a common representation of the future work and operational methods. This 

enabled workers to evoke situations they might have encountered in the past and 

assisted designers to appreciate the realities of the work situation. 

Jensen40 observes that there are different traditions for integrating ergonomics in design 

processes and that these traditions make different assumptions about the role of the 

relevant actors, the relations between them, and the methods used for participation. For 

example, the socio-technical approach assumes a cooperative climate at the workplace 

and aims to develop a common understanding of the design between management and 

workers. Participatory ergonomics involves workers, their representatives and others 

with experience in problem recognition and resolution in a process which is often 

established and managed by an ergonomist.41 A union-based approach recognises 

differences in interests, knowledge, power and resources between management and 

workers, and focuses on developing the capacity of workers to participate.42

 

 

The different traditions for integrating ergonomics in design processes imply that what 

constitutes effective participation by workers is contested but may require more than 

particular techniques or strategies. Those involved in plant design and manufacture 

might also need to secure management support for worker involvement and 

participation by different stakeholders. They might need to ensure there are sufficient 

resources and structures to support and manage the process, and appropriate levels of 

content knowledge and skills for participants. Good labour relations and well 

established communication channels may also be important for effective participation.43

 

 

                                                 
39  Garrigou A et al, n 34, pp 311-327. 
40  Jensen P L, ‘Human factors and ergonomics in planning of production’ (2002) 29 International 

Journal of Industrial Ergonomics 121-131, pp 122-126. 
41  Haines H and Wilson J, n 36, pp 3-5; Jensen P L, n 40, p 126; Kuorinka I, n 36, pp 267-270. 
42  Jensen P L, n 40, pp 124-125. 
43  For further discussion of considerations in worker participation in design see Haines H and Wilson J, 

n 36, pp 47-56; Jensen P L, n 40, pp 124-129; Morris W et al, n 34, pp 27-34, 76-87. 
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As the preceding discussion demonstrates, there is a considerable body of specialist 

knowledge relating to the integration of health and safety in design. If those involved in 

plant design and manufacture engaged with this body of knowledge it might help them 

to appreciate the range of plant hazards and the relative effectiveness of different types 

of risk control measures. They might be aware that risk control measures are less likely 

to hinder functionality if they are considered early in design and are integral to the 

design of plant. They might appreciate that to be read and understood by end users, 

plant safety information needs to be well written, presented and structured. They might 

understand that end users may interact and struggle with their plant in unintended ways, 

for a wide range of reasons, and that anticipating unintended use and designing to 

minimise this potential are crucial to eliminating or minimising risks. They might also 

appreciate that producing inherently safe plant requires effective participation by end 

users, and that this may require particular strategies, as well as organisational support 

and resources, to facilitate effective participation and communication between designers 

and end users. 

 

In principle, those involved in plant design and manufacture could have accessed this 

specialist body of knowledge in safety engineering, ergonomics and human factors 

texts, in peer-reviewed journals, or through ergonomists, safety engineers or other OHS 

consultants. They could also have made use of safe design software, tools and other 

products incorporating ergonomics or human factors, and safety engineering techniques. 

Such products are intended to make it easier for designers to access and apply specialist 

methods, and to reduce the perceived cost of using such methods.44

 

  

There was little evidence that those involved in plant design and manufacture engaged 

with this specialist body of knowledge. Collectively, there were only 24 firms in which 

those involved in these activities had access to specialist information sources, OHS 

advisers and/or consultants (36% (24 of 66)).45

                                                 
44  See for example, Benedyk R and Minister S, n 35, pp 5-13; Broberg O, n 34, p 318; Feyen R et al, 

‘Computer-aided ergonomics: a case study of incorporating ergonomics analyses into workplace 
design’ (2000) 31 Applied Ergonomics 291-300; Gilad I and Reuven K, ‘Architecture of an expert 
system for ergonomics analysis and design’ (1997) 23 International Journal of Industrial Ergonomics 
205-221; Jensen P L, n 40, p 122. See also Schupp B et al, ‘Design support with a systematic 
integration of risk reduction into early chemical process design’ (2006) 44 Safety Science 37-54.  

 Six of these firms provided their staff with 

45  The firms were, in South Australia, DM-1, DM-11, DM-13, DM-15, DM-16, DM-18, DM-19, DM-
23, DM-28, DM-29, DM-31; and, in Victoria, DM-40, DM-43, DM-46, DM-51, DM-52, DM-54, 
DM-55, DM-56, DM-57, DM-62, DM-63, DM-64, DM-68. The description in this section relating to 
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access to specialist reference texts, databases or other information resources (9% (6 of 

66)).46

 

 For example, one firm had a handbook on machinery guarding, another had some 

books on ergonomics, and another had access to a database providing anthropometric 

criteria for designing plant to be compatible with human body dimensions. As well as 

the small number of firms using such resources, the sources used were limited in scope 

when compared with the array of information sources, tools and methods offered by the 

safe design literature.  

Nine plant designer-manufacturers had an in-house OHS adviser who assisted with 

identifying potential sources of harm or determining control measures for the plant 

produced by the firm (14% (9 of 66)).47 These OHS advisers were responsible for OHS 

generally in their firms and their role included the OHS aspects of the plant designed 

and manufactured by their firms. For example, the manager of a small48

With the fellow that we do have here, his knowledge is really essential for us and his 
training, he chases up all the information that we need at this stage but if we didn’t have 
somebody like that … you need more help with it … the information’s out there if 
you’ve got the time to find where to get it all from (DM-23, lines 289-305). 

 South 

Australian designer-manufacturer of materials handling and processing plant explained 

the role played by the firm’s OHS trained tradesman: 

 

Among these nine plant designer-manufacturers with an in-house OHS adviser, four 

large49

                                                                                                                                               
firms’ use of specialist information sources, OHS advisers and/or consultants is based on interviews 
with these 24 plant designer-manufacturers and observation of firms’ reference materials if firms had 
these. See also Appendix 8 for a summary of each firm’s use (if any) of specialist information 
sources, OHS advisers or consultants.  

 firms had OHS advisers who had professional qualifications in OHS and were 

responsible for managing OHS in their firms. The other five firms, which differed in 

size, had OHS advisers who were managers or tradesmen with basic training in OHS. In 

these five firms, the role of the in-house OHS advisers and the information they 

accessed were limited in scope and content when compared with the information, tools 

and methods available in safe design sources. The OHS advisers in three firms were, 

46  The firms were, in South Australia, DM-1, DM-11, DM-13, DM-15 and DM-18; and in Victoria, DM-
64. Note that some of these firms also had an in-house OHS adviser and/or used consultants.   

47  The firms were, in South Australia, DM-11, DM-15, DM-18, DM-23, DM-28, DM-31; and, in 
Victoria, DM-43, DM-51, DM-56. Note that some of these firms also provided access to OHS 
information resources and/or used consultants.   

48  In this research, small firms were firms with less than 20 employees. See also chapter 2, section 2.5.3. 
49  In this research, large firms were firms with 100 or more employees. See also chapter 2, section 2.5.3. 
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however, responsible for their firms engaging with the provisions of state OHS law50 

relating to plant design and manufacture.51

 

   

Nine firms engaged consultants to advise on particular aspects of plant safety such as 

mechanical hazards or guarding, ergonomics or vibration (14% (9 of 66)).52

Usually if we have something that is really awkward we have access to the physio 
people and we say look this is what we want to do and they’re quite happy to sit down 
with us and say “well, yeah that’s acceptable” or “no, it’s not” … [They] give us a tick 
or tell us to change it and we have to go out and change racking or move things forward 
or change the size of the bin and lighten things or make things less frequent or change 
the number of operators … They’re not in-house as such … we can call on them 
through our occ health and safety nurse as needed (DM-11, lines 240-254). 

 For example, 

a large South Australian designer-manufacturer of plant used in the production of 

vehicle parts contracted consultant physiotherapists to provide advice on the ergonomic 

aspects of plant design. An engineer explained: 

 

This firm and the other firms that engaged consultants for advice on plant safety used 

these consultants when they identified the need for specific advice. Other than for 

advice about plant safety, eight designer-manufacturers engaged consultants to conduct 

a risk assessment for their plant (12% (8 of 66)).53 Through their involvement in risk 

assessment,54

 

 these OHS consultants also contributed to decisions about hazard 

recognition, risk control and provision of plant safety information.  

Overall, the use of specialist information or other OHS advice did not feature strongly 

in the activities of the plant designer-manufacturers in this research. Among the 24 

firms that provided their staff with access to specialist information sources, had an 

internal OHS adviser, and/or engaged external consultants for plant safety advice or risk 

assessment, only three firms, all of which were large, accessed OHS information or 

advice in a more organised and systematic way in the course of plant design and 

                                                 
50  In this thesis, I use the term state OHS law to refer collectively to the OHS statute in a particular state, 

and the regulations and approved codes of practice made under that OHS statute.  
51  The firms were DM-15; DM-51; DM-56. See also chapter 3, section 3.5.2. 
52  The firms were, in South Australia, DM-11, DM-15, DM-16, DM-28, DM-29; and, in Victoria, DM-

40, DM-54, DM-63, DM-68. Note that some of these firms also provided access to OHS information 
resources and/or had an in-house OHS adviser. 

53  The firms were, in South Australia, DM-19; and, in Victoria, DM-46, DM-52, DM-55, DM-57, DM-
62, DM-63, DM-64. Note that one of these firms also used a consultant on plant safety matters other 
than risk assessment.   

54  See chapter 7 for further discussion of the practice of risk assessment.  
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manufacture (4% (3 of 66)).55 The other 21 firms accessed OHS information and advice 

spasmodically, on an ad hoc or piecemeal basis (32% (21 of 66)). For all 24 firms, the 

information accessed, and the role of in-house OHS advisers and external consultants 

were quite limited when compared with the specialist safe design sources, tools and 

methods. The remaining 42 firms did not access published information other than 

technical standards or supplier information,56 did not have an in-house OHS adviser, 

and did not engage external consultants for plant safety advice or risk assessment (64% 

(42 of 66)).57

 

   

Although a wide range of specialist information, methods and tools were available to 

support the integration of health and safety in design, the plant designer-manufacturers 

in this research made little use of these. The key reason for the lack of uptake and use 

of specialist sources, methods and tools was the nature of the specialist body of 

knowledge. Particular approaches have typically been developed, applied and evaluated 

in relation to specific designed items or settings; and with the involvement of 

ergonomists or other specialists to support and facilitate their application and act as 

change agents.58

 

 In other words, specialists act as a conduit to safe design information, 

methods and tools and sustain the application of this body of knowledge. 

Only one firm in the present research employed an ergonomist and one other engaged 

consultant physiotherapists to provide ergonomic advice. These two large firms were 

the only ones that also had some ergonomics references available to designers. There 

was no evidence that the consultants engaged by other firms to provide ad hoc advice 

on aspects of plant safety or to conduct risk assessments contributed safe design 

knowledge, or made this specialist body of knowledge more accessible to the plant 

designer-manufacturers in this research. 

 

                                                 
55  The firms were DM-11, DM-15 and DM-18 (all South Australian). 
56  See sections 6.3 and 6.4.3. 
57  All firms except those listed in n 45 (the 24 firms). 
58  Badham R and Ehn P, ‘Tinkering with technology: human factors, work redesign, and professionals in 

workplace innovation’ (2000) 10(1) Human Factors and Ergonomics in Manufacturing 61-82, p 69; 
Jensen P L, n 40, pp 128-129; Haines H and Wilson J, n 36, pp 52-53; Sagot J et al, n 29, pp 137-138. 
See also Hale A et al, ‘Safe by design: where are we now?’ (2007) 45 Safety Science 45 305-327, p 
323. See also Seim R and Broberg O, n 29.  
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In summary, the safe design literature offered valuable insights about integrating health 

and safety in the design of plant and other items but, in many firms, those involved in 

plant design and manufacture did not have access to, encounter or have past experience 

of this specialist body of knowledge. The practice of plant design and manufacture was 

disconnected from the specialist body of knowledge. Firms that did not employ or 

engage safe design specialists did not access safe design information, methods or tools, 

despite the fact that there were resources intended to make it easier for designers to 

access this specialist body of knowledge. 

 

6.3 The Wider Social Practice of Plant Design and Manufacture 

6.3.1 Overview of wider social practice 
Rather than drawing upon specialist sources, those involved in plant design and 

manufacture constructed OHS knowledge59

 

 through participation in the activities of 

design and manufacture. Based on the accounts of interviewees in 66 firms, these 

activities typically involved gathering and analysing information relating to the design 

or manufacture of plant, identifying design requirements and generating plans. They 

also involved manufacturing or purchasing and assembling components, and sometimes 

trialling or testing plant, or components of it. In the course of these activities, those 

involved in plant design and manufacture considered OHS problems and determined 

what action to take, along with a series of matters such as plant operation and 

functionality, power consumption, quality, cost, customer acceptance of plant, and other 

matters. They identified problems or areas for improvement for all of these matters and 

progressively refined or modified the design and how the plant was rebuilt. 

In this section, I establish that three elements of plant design and manufacture reflected 

wider practice, and that those involved in plant design and manufacture constructed 

                                                 
59  I use the term knowledge as it is used in learning theory and define OHS knowledge as encompassing 

all that a person knows or believes to be true about OHS, including his/her personal stock of 
information, skills, experiences, beliefs and memories relating to OHS. According to learning 
theorists, knowledge includes factual information (declarative knowledge), knowledge of certain 
processes or routines, and how to use them (procedural knowledge), understanding when and where 
declarative or procedural knowledge could or should be applied (conditional knowledge). It also 
includes knowledge about ideas what they are, how they function or operate, and how they are used 
(conceptual knowledge), which is made up of knowledge of some aspects of the physical, social or 
mental world (content knowledge), and knowledge about language and its use (discourse knowledge). 
For explanation of knowledge in learning theory see Alexander P, ‘Coming to terms: how researchers 
in learning and literacy talk about knowledge’ (1991) 61(3) Review of Educational Research 315-343, 
pp 317, 322-323. 
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OHS knowledge through these practices. These three central elements were drawing 

upon their own and other firms’ experience producing workplace plant, interacting with 

customers and referring to technical standards. For reference, I have summarised the 

practices used by each firm in Appendix 8.   

 

6.3.2 Drawing upon experience 

Much of what those involved in plant design and manufacture knew about OHS was 

derived from experience.60 This ontogenetic61 knowledge was derived through 

participating in plant design and manufacture in their current firm and in other firms, 

and through contact with other producers of workplace plant and industry more widely, 

across their working lives. This was experience as defined by Green et al62 as, “the 

amalgam of fact and fiction which make up the normal human repertoire”. That is, the 

individuals involved in plant design and manufacture borrowed and patched together 

various pieces of their past experiences.63

 

  

Those involved in plant design and manufacture had often worked for their current firm 

for ten or more years or had other long-term experience with the type of plant they 

produced and the processes in which it was used. Their knowledge of OHS and other 

problems and solutions was derived from experience of the same or similar designs 

developed in the past and the way plant was constructed to deal with particular 

problems. As two key individuals, who had respectively worked with their current firms 

for 28 and 33 years, explained: 

We tend to retain people for an enormous amount of time … and we’ve often got people 
in the 20s to 30s [years of service], which has been almost the history of the company 
so a lot of the knowledge is passed on through the different groups or drawings that we 
have, technical drawings nominate the standards that we have to build every machine so 
all of a sudden if four or five people left, the machines wouldn’t change but I would say 
most of the knowledge we’ve learnt and it’s become common sense and it’s part of our 
culture rather than having a magical book here to say how a machine should be built 
(DM-5, lines 353-362).  

                                                 
60  In this section, the description and analysis relating to experience is based on the accounts of 

interviewees in all 66 participating firms. 
61  Billett S, 2001, n 14, pp 431-432; Billett S, 2003, n 16, p 135. 
62  Green W et al, n 33, p 177. 
63  See also Gergen K, Realities and Relationships: Soundings in Social Construction, Harvard 

University Press, Cambridge, Massachusetts, 1994, pp 269-270. 
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[B]ecause we’ve been making the same types of products for a good many years and 
within the company probably for 50 years, then you have a certain amount of 
knowledge and experience (DM-26, lines 693-696). 

I grew up through that field as a technical manager in installations, I know how the 
equipment is used and I can service it and I can install it, fine tune it, run it, commission 
it and you get to know more about the people that use it and so forth (DM-26, lines 969-
973). 

 

These two examples are typical of the long term experience of those involved in plant 

design and manufacture. Most of the key individuals in plant designer-manufacturer 

firms had worked for their current firm for ten or more years (62% (41 of 66)) or had 

long-term experience with the same type of plant (17% (11 of 66)).64

 

 

Those involved in plant design and manufacture also learned about OHS through 

contact with other firms. As the managing director of a medium65

[B]ecause we’re agents for the US companies, the Swedish companies, the German 
companies, the French companies, we get a lot of experience from that; hundreds of 
years of experience. With that sort of base, we have a lot of experts and if something is 
occurring we can actually ring them and say we’ve got this occurring with a machine, 
what do you suggest we do? … So it’s not limited to our staff … We’ve got a very, very 
big base to draw from and we draw from it. People just come up with very simple things 
sometimes and we can just fine tune the machine and alter timing and things like that. 
And it can make a big difference to the performance of that machine, and the safety of 
that machine. So we look at ourselves as world wide and not just local here, Australia 
(DM-21, lines 785-800). 

 sized South 

Australian designer-manufacturer of timber handling plant stated: 

 

Similarly, the owner of a small South Australian designer-manufacturer of agricultural 

machinery stated: 

I suppose I pick up things from experience. I exhibit at the world’s largest field day 
Telari in California. I travel … extensively through places like Stuttgart, Bordeaux, 
Montpelier … go to the Royal Show at Kenilworth in England. I see a lot of stuff and I 
think “mm, that’s a good idea” or whatever. And I take a lot of photos, I collect a lot of 
brochures … They’re the things that I look at (DM-19, lines 597-606). 

 

These examples illustrate how those involved in plant design and manufacture 

experienced how things were done in industry more widely. They collected ideas from 

other companies, at trade shows and field days displaying their type of plant. 

 
                                                 
64  The key individuals had long-term experience with their current firm or with the type of plant in all 

firms except, in South Australia, DM-1, DM-4, DM-8, DM-9, DM-13, DM-18, DM-22, DM-23; and, 
in Victoria, DM-39, DM-43, DM-47, DM-56, DM-59, DM-64.  

65  In this research, medium firms were firms with 20 to 99 employees. See also chapter 2, section 2.5.3. 
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The findings about experiential learning resonate with European research by Broberg66 

and Hale and Swuste67 which suggests that designers, in particular engineers, are 

intuitive, work from experience, find analogies with other known examples, and prefer 

dialogue with others in their own company or other designers. They favour solutions 

previously proven to be effective, and consolidate their knowledge and resolve health 

and safety problems through experience and interactions with others. For the plant 

designer-manufacturers in this research, learning through experience in their current 

firm and other firms, and their industry contacts more widely, was a way to become 

familiar with state-of-the-art safety features,68 or at least industry standard measures, for 

their type of plant.69 It was also a way for them to learn methods for plant risk 

assessment.70

 

 

6.3.3 Interaction with customers 

Also central to everyday practice in plant design and manufacture were interactions 

between plant designer-manufacturers and their customers (either as procurers, 

distributors or sometimes end users). Most of the firms in this research sought or 

received some form of input from their customers (89% (59 of 66)).71

I think listening to the customers is probably the best because they’ve often got very big 
factories ... they’ve got hundreds of plants operating, they can often be a very good 
means. And it’ll be their requirements that they ask you to incorporate that will make 
you think (DM-49, lines 812-816). 

 For example, the 

owner/engineering manager of a small Victorian designer-manufacturer of food 

processing machinery explained: 

                                                 
66  Broberg O, ‘Integrating ergonomics into engineering: empirical evidence and implications for 

ergonomists’ (2007) 17(4) Human Factors and Ergonomics in Manufacturing 353-366, pp 359, 364; 
Broberg O, n 34, pp 318, 324-325.  

67  Hale A and Swuste P, ‘Avoiding square wheels: international experience in sharing solutions’ (1997) 
25(1-3) Safety Science 3-14, p 5. See also Swuste P et al, ‘Sharing workplace solutions by solution 
data banks’ (1997) 26(1/2) Safety Science 95-104, p 99. 

68  The most recent developments in safety features. 
69  See also Main B, ‘Applying concepts to product liability prevention’ in Christensen W and Manuele F 

(eds), Safety Through design, National Safety Council NSC Press, USA, 1999, 139-151, p 150; 
Standards Australia, Safeguarding of Machinery Part 1: General Principles, AS 4024.1, Standards 
Australia, Sydney, 1996, p 38. 

70  See chapter 7, especially section 7.3.2. 
71  All firms except, in South Australia, DM-27, DM-37; and, in Victoria, DM-36, DM-46, DM-50, DM-

51, DM-52. Note that the description and analysis in this section relating to plant designer-
manufacturers’ interactions with their customers, including distributors and end users, is based on the 
accounts of interviewees in the other 59 firms in this research. 
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[T]hey’ve got that experience and they’re looking for … ways in which problems can 
be eliminated (DM-49, lines 828-829). 

[T]hey don’t tend to supply that to you in a documented form, but they will pass on … 
perhaps how they’ve done it in the past and how they see it should be done and leave 
you that (DM-49, lines 834-837). 

 

Customers were a source of advice about OHS problems with plant and alerted 

designer-manufacturers to problems which they might otherwise overlook. Customers 

also provided solutions to problems and influenced firms’ choice of OHS action. This 

included methods used for plant risk assessment.72

 

 

There were, however, wider commercial motivations73

 

 for plant designer-manufacturers 

and their customers to interact and both parties sought and took opportunities for this to 

occur. For designer-manufacturers, such interaction was a way to share responsibility 

for the end product; build relationships that were important for securing repeat business; 

be made aware of problems that could damage the firm’s reputation; and/or to ensure 

that plant was acceptable and competitive in the market place with regard to quality, 

functionality or cost. From the customer’s perspective, interaction with the designer-

manufacturer was a way to ensure plant was acceptable before it was delivered and 

avoid difficult or costly negotiations or legal action. If problems arose after the plant 

was supplied there was an incentive for the customer to report them and try to ensure 

the designer-manufacturer took responsibility for resolving them. 

There were therefore a variety of reasons for interaction between designer-

manufacturers and their customers, and such interaction was common practice. The 

safety of plant was only one of a series of concerns addressed through the practice of 

seeking and receiving input from customers but it was also integral to these concerns in 

the sense that, for example, a firm’s reputation might be damaged or costs incurred by 

OHS problems. Plant designer-manufacturers’ interactions with customers were 

manifest in many different ways, as I demonstrate further below.74

 

 

                                                 
72  See chapter 7, especially section 7.3.2. 
73  I examine commercial motivations in chapter 8, section 8.4. 
74  See section 6.4.4. 
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6.3.4 Technical standards 

The only published information source commonly referred to by the plant designer-

manufacturers in this research was technical standards, in particular, Australian 

Standards. Most firms referred to Australian Standards as part of the practice of design 

and manufacture (76% (50 of 66)).75 To the extent that firms applied one of the Australian 

Standards that was mandatory or evidentiary under Australian OHS law, they were 

taking steps to comply with the law but those interviewed for this research were 

generally not aware of the legal status of particular technical standards.76

 

 Firms used 

Australian Standards for several key reasons. 

Plant designer-manufacturers perceived Australian standards to be a source of specific 

information. As the owner and managing director of a medium sized Victorian 

designer-manufacturer of agricultural and other machinery stated: 
[T]here’s things like welding standards and construction things … when you’re doing a 
weld it should be this long or you know have this much penetration and all those sorts 
of things … and there are things that relate to sub-componentry of a lot of what we do, 
wiring for instance and things like that (DM-68, lines 757-767). 

 
In this regard, Australian Standards not only provided information about OHS matters, 

they also provided specifications relating to fitness for purpose, performance, quality, 

and public and environmental safety.77 They were therefore relevant to the wider 

commercial motivations of plant designer-manufacturers.78 The firms in this research 

regarded Australian Standards as benchmarks of accepted industry practice that were 

relevant Australia-wide. They believed that Australian Standards helped to establish a 

level playing field in Australian markets for workplace plant, which was an important 

concern for some firms.79

 

   

                                                 
75  All firms except, in South Australia, DM-2, DM-10, DM-19, DM-25, DM-27, DM-28, DM-29, DM-

32, DM-34; and, in Victoria, DM-24, DM-36, DM-41, DM-44, DM-46, DM-52, DM-54. Note that the 
description and analysis in this section relating to technical standards is based on the accounts of 
interviewees in the other 50 firms and observation of standards at these firms’ premises.  

76  See chapter 3, section 3.5.2. 
77  Productivity Commission, Standard Setting and Laboratory Accreditation, Commonwealth of 

Australia, Canberra, 2006, pp 6, 14. 
78  See section 6.3.3 above and for further discussion of commercial motivations see chapter 8, section 

8.4. 
79  See chapter 8, section 8.4.3. 
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Plant designer-manufacturers used standards that related specifically to their plant, such 

as Australian Standards for conveyors, robots, cranes and hoists, or boilers and pressure 

vessels. They also drew upon standards that related more generally to plant and 

structures, such as those for safeguarding of machinery, electrical safety, platforms and 

walkways or structural steelwork. For example, a medium sized Victorian designer-

manufacturer of cranes and hoists applied a series of specific plant standards and some 

with more general application. The production manager explained: 
Well we’re governed by a couple of things. I can’t remember the crane code, it’s 1418 
from memory. There’s another one AS 1554, which is relating to structural steel, so we 
have to abide by that. What else do we use? SAA wiring rules, which is another one 
which governs how it’s wired (DM-47, lines 220-223). 
  

As well as information about the design and construction of plant, some technical 

standards also provided methods for assessing and managing risks, and specialist 

methods for risk analysis.80 In this regard, technical standards were constituents of 

procedural knowledge, as well as content knowledge about types of hazards, risk 

control measures and other matters.81

   

 

While some interviewees considered that Australian Standards were costly, difficult to 

interpret at times, or that there were particular provisions of standards that could not be 

applied for technical reasons, most plant designer-manufacturers used technical 

standards as an information source. They retained them as easy to access resources on 

computer, as print copies or accessed them through a subscription service. They drew 

upon a particular standard to the extent that it provided useful guidance, and departed 

from them if they perceived that particular provisions were not applicable or that there 

was a better alternative. As one engineering manager stated: “There are aspects of them 

we can use directly and others we have to interpret because nobody writes the standards 

specifically for our equipment” (DM-55, lines 343-345). Several firms had key 
                                                 
80  Standards Australia, n 69; Standards Australia and Standards New Zealand, Risk Analysis of 

Technological Systems – Application Guide, AS/NZS 3931, Standards Australia, Sydney and 
Standards New Zealand, Wellington, 1998; Standards Australia and Standards New Zealand, Risk 
Management, AS/NZS 4360, Standards Australia, Sydney and Standards New Zealand, Wellington, 
1999. Note that this was the current edition at the time of data generation and is now superseded by 
Standards Australia and Standards New Zealand, Risk Management, AS/NZS 4360, Standards 
Australia, Sydney and Standards New Zealand, Wellington, 2004. For discussion of plant designer-
manufacturers’ risk assessment methods based on technical standards see also chapter 7, sections 
7.3.2 and 7.3.5. 

81  For discussion of different types of knowledge see Alexander P, ‘Coming to terms: how researchers in 
learning and literacy talk about knowledge’ (1991) 61(3) Review of Educational Research 315-343, 
pp 332-333. 
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individuals who were members of Standards Australia committees82

 

 for plant. These 

firms not only designed and built their plant with reference to Australian Standards but 

also influenced the content of those technical standards. 

The prominence of technical standards as an information source for plant design and 

manufacture was also found in European research. In a study of the design of 

agricultural machinery in the UK, Crabb83 found that engineer designers used European 

harmonised standards or British (BSI) standards more than any other readily available 

information source (as identified by the researcher). Similarly, Broberg’s84 study of the 

design process in a large Danish firm revealed that technical standards were ranked 

highly by design engineers as an information source and for problem solving. Like the 

practice of learning from the experience of other plant producers, referring to technical 

standards helped designers to avoid re-inventing solutions and provided an indication of 

accepted industry practice.85

 

  

6.3.5 Summary of wider social practice 

In this section, I have demonstrated that three practices were central to the construction 

of OHS knowledge in plant design and manufacture. Those involved in these activities 

drew upon their own and others’ experience as producers of workplace plant, interacted 

with their customers (as procurers, distributors or end users) and referred to technical 

standards, especially Australian Standards. 

 

Other OHS and regulatory researchers have recognised that organisations may learn 

about OHS and how to comply with legal obligations more generally through their 

customers or other organisations with which they have business relationships,86

                                                 
82  For information about Standards Australia committees and standards development processes see 

Productivity Commission, n 77, pp 26-28, 34. 

 and that 

83  Crabb R, Health and Safety in the Agricultural Engineering Design Process, Health and Safety 
Executive Contract Research Report RR 306, HMSO, Norwich, 2000, pp 26-27. 

84  Broberg O, n 34, p 322. 
85  See also Hunter T, ‘Integrating concepts into the design process’ in Christensen W and Manuele F 

(eds), Safety Through Design, National Safety Council NSC Press, USA, 1999, 73-87, p 76; Main B, 
n 69, p 150. For further discussion of reasons for the acceptance and use of technical standards see 
Kerwer D, ‘Rules that many use: standard and global regulation’ (2005) 18(4) Governance: An 
International Journal of Policy, Administration and Institutions 611-632. 

86  See for example, Gunningham N and Sinclair D, Leaders and Laggards. Next-Generation 
Environmental Regulation, Greenleaf Publishing Ltd, Sheffield, 2002, pp 17-18; Hopkins A and 
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designers learn through experience and interactions with others, and have a preference 

for technical standards over other OHS information sources.87

 

 My research establishes 

that experience, customers and technical standards were the principal constituents of 

OHS knowledge in plant designer-manufacturer firms. 

Whether those involved in plant design and manufacture constructed sound OHS 

knowledge through these central practices, and/or through other practices, was 

contingent upon situational manifestations of practice in the operations of particular 

firms. It was also influenced by the personal histories and capacities of the individuals 

involved. I explore these issues further in the next section. 

 

6.4 Individual and Situational Differences 

6.4.1 Overview of individual and situational differences 

While it was common practice for those involved in plant design and manufacture to 

draw upon their own and others’ experience, to interact with customers and to refer to 

technical standards, there were multiple bases from which individuals constructed OHS 

knowledge. Within and additional to the central practices there were situational 

differences in the actual practice of plant design and manufacture in the context of each 

firm’s operations. Actual practice, and OHS knowledge constructed through practice, 

varied as situational factors such as operational activities, technologies and interactions 

with external actors differed between plant designer-manufacturers. Those involved in 

plant design and manufacture also constructed OHS knowledge from diverse bases due 

to their different personal histories and capacities. 

 

In this section, I elaborate the key individual and situational differences that shaped the 

construction of OHS knowledge. For reference, I have summarised the relevant 

individual and situational factors for each firm in Appendices 8 and 9.   

 
                                                                                                                                               

Hogan L, ‘Influencing small business to attend to occupational health and safety’ (1998) 14(3) 
Journal of Occupational Health and Safety – Australia and New Zealand 237-244; Lamm F and 
Walters D, ‘Regulating occupational health and safety in small business’ in Bluff L, Gunningham N 
and Johnstone R (eds), OHS Regulation for a Changing World of Work, The Federation Press, 
Sydney, 2004, 94-119, pp 103-105; Walters D, Health and Safety in Small Enterprises: European 
Strategies for Managing Improvement, PIE-Peter Lang, Brussels, 2001, pp 52, 375. 

87  Broberg O, n 34, pp 317-327; Broberg O, n 66, pp 26-27; Hale A and Swuste P, n 67, p 5; Swuste P et 
al,  n 67, p 99. 
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6.4.2 Individual differences in personal histories and capacities 

One area of difference in the personal histories and capacities of key individuals and 

designers in plant designer-manufacturer firms was their professional or vocational 

background.88 Such differences meant that key individuals and designers drew upon 

various sociocultural traditions, and the practices, values, technologies and norms of 

those professions or vocations.89

 

 Differences in professional and vocational background 

also meant that key individuals and designers had different personal histories and 

capacities from which to interpret their experiences in plant design and manufacture. 

The key individuals in some firms were engineers (33% (22 of 66)).90 Most commonly 

they were mechanical engineers91 but there were also electrical, manufacturing, 

electronic, structural, chemical or other types of engineers. Key individuals in some 

other firms had a degree or diploma in a different field (15% (10 of 66)).92 Their 

qualifications were wide ranging and included business administration, economics, 

computing, science, agricultural science, farm management, marketing, arts and 

education qualifications. Also, some key individuals were tradespeople (35% (23 of 

66)).93 There were technical draftsmen, boilermakers, electricians, fitters and turners, 

mechanics and welders. In the remaining firms the key individuals had no professional 

qualification or trade background (17% (11 of 66)).94

                                                 
88  The description and analysis in this section relating to professional and vocational backgrounds is 

based on the accounts of interviewees in all 66 firms.   

 In addition, whether or not a firm’s 

key individuals were engineers, many firms employed or engaged engineers as 

89  For discussion of sociocultural contributions to knowledge see Billett S, 2001, n 14, pp 438, 442; 
Billett S, 2003, n 16, pp 159-160; Billett S, 2008, n 14, pp 42-43. 

90  The firms were, in South Australia, DM-1, DM-9, DM-11, DM-13, DM-14, DM-15, DM-16, DM-25, 
DM-35; and, in Victoria, DM-38, DM-40, DM-45, DM-50, DM-54, DM-55, DM-56, DM-57, DM-60, 
DM-61, DM-64, DM-65, DM-68. Note that for interviewees with more than one qualification, I have 
included the highest qualification in this count. For firms in which more than one person was 
interviewed, the qualification of the more senior manager is the one included in the count. 

91  The key individuals were mechanical engineers in 26% of firms (17 of 66). 
92  The firms were, in South Australia, DM-2, DM-8, DM-10, DM-18, DM-31, DM-32, DM-33; and, in 

Victoria, DM-43, DM-48, DM-51.  
93  The firms were, in South Australia, DM-3, DM-6, DM-7, DM-12, DM-17, DM-19, DM-20, DM-21, 

DM-22, DM-23, DM-26, DM-29, DM-34, DM-37; and, in Victoria, DM-41, DM-44, DM-46, DM-47, 
DM-52, DM-62, DM-63, DM-66, DM-67. 

94  The firms were, in South Australia, DM-4, DM-5, DM-27, DM-28; and, in Victoria, DM-24, DM-36, 
DM-39, DM-42, DM-49, DM-53, DM-59. 
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designers (70% (46 of 66)).95 In the other firms, designers either had a trade background, 

or no qualification or trade (30% (20 of 66)).96

  

 

A further way in which the personal histories of key individuals and designers differed 

was with regard to operational experience. In two small firms, the key individuals and 

designers had previously worked in industry using the type of plant they now produced 

(3% (2 of 66)).97

When we design the equipment, we design it from the point of view of the user and all 
the people in the executive of the company have many years of experience in the using 
side of it, and we came out of industry and now we work in making equipment for 
industry, so we have that sort of perspective on it, and we’ve all been there and used the 
equipment, so we’re very conscious about the fact of safety and we don’t consciously 
put out anything that we don’t believe is safe, so we include those sort of perspectives 
when we’re designing it deliberately (DM-42, lines 150-158). 
 

 They contributed an end user perspective to the design and manufacture 

of their plant. For example, the director of a small Victorian designer-manufacturer of 

food processing machinery explained: 

The fact that key individuals or designers had operational experience, or a particular 

professional or vocational background, does not imply that they had OHS knowledge 

relevant to plant design and manufacture.98 Rather, these different backgrounds indicate 

that key individuals and designers constructed knowledge from different bases. For 

example, engineers might have relevant knowledge derived from their studies and 

practice as engineers which could be accessed for problem solving.99

                                                 
95  All firms except those listed in n 97. 

 This might include 

content knowledge of the physical world, such as knowledge of hazardous energies, or 

discourse knowledge about language and its use, such as the concepts of hazard and 

risk. It might also include procedural knowledge about how to apply content or 

discourse knowledge in particular practices or processes, and conditional knowledge or 

96  The firms were, in South Australia, DM-3, DM-6, DM-7, DM-16, DM-19, DM-20, DM-23, DM-26, 
DM-27, DM-28, DM-31, DM-32; and, in Victoria, DM-24, DM-41, DM-44, DM-46, DM-48, DM-49, 
DM-51, DM-52. 

97  The firms were DM-10 (in SA) and DM-42 (in Victoria). 
98  OHS has not been addressed in engineering courses specifically or in other professional or vocational 

education until quite recently. Also, to the extent that it has been addressed in some professional and 
vocational education program, the focus is typically on the employer and employee role within the 
workplace, as distinct from the role of designers and manufacturers. For a discussion of the need for 
OHS education in engineering courses see Caple D, Assessment of Policy Implications Arising from 
Research Undertaken for the Safe Design Project, National Occupational Health and Safety 
Commission, Sydney, 2000; Toft Y et al, ‘Changing paradigms for professional engineering practice 
towards safe design – an Australian perspective’ (2003) 41 Safety Science 263-276.   

99  Green W et al, n 33, p 177. See also Billett S, 2001, n 14, pp 432, 435.  



Chapter 6:  Knowledge Through Practice 
 
 

  217 

understanding about when and where the knowledge would be applicable.100  On the 

other hand, the key individuals and designers with years of experience working with a 

particular type of plant understood the real nature of work with the plant and the OHS 

problems arising in end use.101

 

 

In summary, how constituents of OHS knowledge were laid down as knowledge by 

those involved in plant design and manufacture differed according to their personal 

histories and capacities. Their professional or vocational backgrounds, and operational 

experience, constituted alternative bases from which they processed and interpreted 

new information and experiences in the course of plant design and manufacture.    

 
6.4.3 Situational differences in standards and activities of plant design 

and manufacture 
There were situational differences in the ways that firms designed and manufactured 

their plant. These situational differences related to the markets for particular plant, the 

type of technology used in plant design and the type of plant produced. There were also 

situational differences in the methods used to identify OHS or other problems,102

 

 to 

determine what action to take, and to trial or test plant. These situational differences 

engendered different sources of information and perspectives on problems arising from 

the design or construction of plant, and ways to resolve them. 

By virtue of different markets for their plant, some designer-manufacturers sourced 

additional information in the form of technical standards relevant to particular markets 

for their plant. Designer-manufacturers that exported, or intended to export, their plant 

overseas used international (ISO) or European (EU) harmonised standards (14% (9 of 

66)).103

                                                 
100  For a discussion of types of knowledge see Alexander P, n 81, pp 323, 332-333. For a recent example 

of engineering curriculum see Swinburne University of Technology, ‘Engineering Program and 
Course Outline’ <

 Exporting firms perceived the ISO or EU standards as providing an indication of 

http://www.swinburne.edu.eu> (July 2009). 
101  For further discussion of the importance of contributing operational knowledge to the design process 

see Broberg O, n 34, pp 323, 326; Driscoll T et al, n 34, p 21; Garrigou A et al, n 34, pp 312-313; 
Green W et al, n 33, pp 175-176, 180; Morris W et al, n 34, p 28; Raafat H and Simpson P, n 34, p 2.  

102  As discussed in section 6.3.1 and 6.3.3, other than OHS the types of matters considered by plant 
designer-manufacturers included operation of plant, functionality, power consumption, quality, cost, 
customer acceptance, among others.   

103  Note that these firms also produced plant for Australian markets and all firms using ISO or EU 
technical standards used them in addition to Australian Standards. The firms were, in South Australia, 
DM-12, DM-21; and, in Victoria, DM-38, DM-39, DM-48, DM-55, DM-61, DM-63, DM-64. Note 

http://www.swinburne.edu.eu/�
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acceptable standards for their plant in European and other overseas markets. The 

relevant EU harmonised standards were deemed to comply with the essential health and 

safety requirements of the European Machinery Directive104

[W]e call on European standards as well … as kind of, I suppose, the parent standards 
internationally, and Australia seems to be evolving towards the European standards. So 
by using the European we tend to cover other countries (DM-55, lines 324-331).                                              

 and were clearly relevant 

to supplying plant in the European Economic Area, but some firms exporting plant to 

China or other Asian countries perceived the European standards to also have standing 

in those countries. As the engineering manager of a medium sized Victorian firm with 

markets in Europe and Asia stated: 

 

Another example of a firm using standards for particular markets was a designer-

manufacturer of plant supplied to the maritime industry. This firm applied technical 

standards developed by classification societies, the audit bodies operating in the 

maritime industry.105

 

 Like the overseas exporters, this firm applied the classification 

society standards because they specified the acceptable standard for the design and 

construction of plant supplied into this particular market.  

Apart from different technical standards, some plant designer-manufacturers used 

particular technologies for design which afforded different perspectives of their plant 

and potential problems and solutions. For example, some firms used computer aided 

design (CAD) software to produce two dimensional diagrams or three dimensional 

models of the plant. About one quarter of plant designer-manufacturers considered OHS 

problems and either eliminated hazards or incorporated OHS solutions during computer 

aided design (23% (15 of 66)).106

                                                                                                                                               
also that the description and analysis in this section relating to technical standards used for particular 
markets is based on the accounts of interviewees in these nine firms. 

 An example was a small South Australian designer-

manufacturer of materials handling and special purpose machinery. The firm’s CAD 

104  See chapter 3, section 3.4. 
105  For further information about classification societies and their standards see International Association 

of Classification Societies, ‘Classification Societies – What, Why and How?’ 
<http://www.iacs.org.uk> (27 April 2006). 

106  The firms were, in South Australia, DM-1, DM-8, DM-13, DM-15, DM-23, DM-31, DM-34; and, in 
Victoria, DM-38, DM-39, DM-42, DM-52, DM-55, DM-57, DM-59, DM-67. Note that the 
description and analysis relating to use of CAD technology is based on the accounts of interviewees in 
these 15 firms and observation of the use of CAD software in some of these firms. Note also that 
some other firms used computer aided design but there was no evidence that they used this technology 
to consider OHS issues. 

http://www.iacs.org.uk/�
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software incorporated a mannequin which enabled the designer to assess the interaction 

of the plant with operators, vehicles and other aspects of the workplace. 

 

The managing director demonstrated this on his computer screen with reference to a 

packing line he was designing. He explained: 
Typically in any instance we will try and look at how the operator is working. He’s way 
too close to that motor … we need to provide access ways so therefore that access way 
must be gated … Now I’ve just drawn that as a gate, it may not look like that but for me 
it’s a gate, that access way is perfectly safe, it’s back to return, but these are things that 
we bring up at this stage … The other point here is okay we had the layout previously, 
presented the operator’s risks, the forklifts, we still have an issue here with the operator 
with the forklift so we bollarded it (DM-1, lines 544-554). 

 

By using CAD technology, designers could bring together the structure and component 

parts, and locate the position of operators. Some programs allowed designers to produce 

a working model, make parts move, view them from different angles and see what 

different parts might hit or obstruct. With three dimensional versions it was easier for 

designers to visualise heights, distances, work postures, functions of the plant and the 

work environment.107 These perspectives were only available to firms with the 

resources to purchase the technology and time to train staff in its use, or the resources to 

purchase this capability as an outsourced service. In particular, more complex three 

dimensional forms of CAD software are more costly and require intensive training and 

experienced users who work with the software routinely.108

 

   

Many designer-manufacturers used simpler approaches to identify problems and 

determine solutions as they designed and manufactured their plant. The most basic 

approach was visual inspection of plant, which was used by half of the firms in this 

research (50% (33 of 66)).109

                                                 
107  See also Sundin S and Medbo L, ‘Computer visualisation and participatory ergonomics as methods in 

workplace design’ (2003) 13(1) Human Factors and Ergonomics in Manufacturing 1-17, p 3. 

 Typically, those involved in plant design and manufacture 

simply looking at new plant as it was built, or inspected existing plant of the same or a 

108 Ottosson S, ‘Virtual reality in the product development process’ (2002) 13(2) Journal of Engineering 
Design 159-172, p 171; Sundin and Medbo, n 107, p 3. 

109  The firms were, in South Australia, DM-3, DM-4, DM-8, DM-9, DM-13, DM-14, DM-18, DM-19, 
DM-20, DM-21, DM-22, DM-23, DM-25, DM-26, DM-31, DM-33; and, in Victoria, DM-24, DM-41, 
DM-46, DM-48, DM-49, DM-51, DM-55, DM-56, DM-57, DM-59, DM-60, DM-63, DM-64, DM-
65, DM-66, DM-67, DM-68. Note that the description and analysis in this section relating to 
inspection is based on the accounts of interviewees in these 32 firms. 
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similar type, walked around it and viewed it from different angles. As interviewees 

variously explained: 

[B]asically looking at it and literally not being able to get your foot under there, me put 
my foot under there and spin the blade, no I can't get to it that’s fine (DM-3, lines 422-
424). 

[W]hat we generally do is just get a couple of us engineers together and walk around a 
machine (DM-13, lines 647-648). 

[We] just keep looking, looking, looking and whenever you see a deficiency fix it and 
that's from the start of the process to the finish of the process (DM-18, lines 1245-
1248). 
  

Inspection of plant was a way to look for aspects of the plant that could hurt people 

such as whether someone could get their fingers or other body parts into a chain, auger 

or other danger zone. It was also a way to identify opportunities to improve plant and 

consider solutions to problems such as how to prevent or reduce the potential for access 

to dangerous parts. 

 

Another type of inspection was inspection of the end use work environment. Those 

involved in plant design and manufacture inspected the layout and conditions in the 

workplace into which the plant would be installed. Relatively few designer-

manufacturers did such an inspection (17% (11 of 66)).110

You actually travel to the site and see where are they going to operate their forklifts 
from, where are the storage areas, where are the cool rooms, switchboards, catwalks, all 
of those type of things … in principle that’s what you do, you look at where it’s used, 
how it’s used, how it’s applied and the environment around it and you figure out as best 
you can what the hazards are (DM-26, lines 989-992). 

 It involved some preliminary 

information gathering at the end user worksite which the firm used to inform the design 

of the plant. The manager of a medium sized South Australian designer-manufacturer of 

fruit processing plant explained: 

 

Inspection of the end use environment was an important method for designer-

manufacturers because hazards and hazardous situations arise not only from the plant 

itself but also from its interactions with people, plant and other features of the end use 

work situation. The firms that used this approach gained insights about how the plant 

would interface with operators and others in the vicinity of the plant, as well as other 

plant in the workplace, including moving vehicles. They also inspected the location of 
                                                 
110  The firms were, in South Australia, DM-1, DM-26, DM-35; and, in Victoria, DM-43, DM-51, DM-

53, DM-56, DM-59, DM-60, DM-61, DM-64. Note that the description and analysis in this section 
relating to inspection of the end use work environment is based on the accounts of interviewees in 
these 11 firms. 
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their plant in relation to fixtures and fittings in the workplace such as fire escapes or fire 

fighting equipment, or physical conditions such as stability or potentially corrosive 

substances on the ground or surface that the plant would be installed on. 

 

Some designer-manufacturers became aware of OHS problems with their plant through 

information received or obtained from customers or other sources about injuries, 

incidents or other hazardous exposures involving the designer-manufacturer’s plant, or 

similar plant produced by another firm. Just less than one half of the firms in this 

research were alerted to particular OHS problems in this way (45% (30 of 66)).111

Sometimes if we’re redesigning a machine that they’ve [the customer] had in existence 
we’ll ask for their safety data on that in terms of any incidents, near misses or whatever 
… apart from some of the blue chip companies, a lot of companies just don’t keep the 
near miss information and we’re trying to encourage that, so we get that type of data. 
We do go to AIG

 For 

example, a large Victorian designer-manufacturer of special purpose machinery 

obtained information from several sources. The business development manager 

explained: 

112

 

 and to WorkSafe and say to them you know this particular type of 
bandsaw is there any data there that we can get access to? And AIG has a health and 
safety section that can give general analysis (DM-56, 998-1008). 

This designer-manufacturer actively sought information about plant injuries and 

incidents from customers and other sources. Some other firms only received this type of 

information reactively, if their customers reported injuries, incidents or hazardous 

exposures with the designer-manufacturer’s plant. 

  

A different information source was suppliers of general or safety-related components. 

About one quarter of designer-manufacturers received assistance from suppliers in 

resolving OHS problems (27% (18 of 66)).113

                                                 
111 The firms were, in South Australia, DM-2, DM-3, DM-7, DM-10, DM-11, DM-12, DM-13, DM-15, 

DM-16, DM-18, DM-28, DM-29, DM-31, DM-32, DM-33, DM-35; and, in Victoria, DM-40, DM-41, 
DM-42, DM-48, DM-50, DM-51, DM-52, DM-53, DM-56, DM-60, DM-62, DM-63, DM-65, DM-
68. Note that the description and analysis in this section relating to injury, incident or exposure 
information is based on the accounts of interviewees in these 30 firms. 

 This might simply involve the designer-

manufacturer receiving product information from sales representatives. For example, 

112  AIG is the Australian Industry Group, a principal industry association representing employers. 
113  The firms were, in South Australia, DM-1, DM-2, DM-3, DM-11, DM-13, DM-21, DM-26, DM-28, 

DM-29, DM-32, DM-34, DM-40, DM-41, DM-43, DM-45, DM-49, DM-61, DM-63. Note that the 
description and analysis in this section relating to assistance from suppliers is based on the accounts of 
interviewees in these 18 firms.   
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the managing director of a medium sized Victorian designer-manufacturer of metal 

processing plant explained: 

There’s a certain amount of pressure which comes from our supply chain. “We’ve got 
these new safety devices”. And it’s not so much pressure as opportunity. And we say, 
“that’s a good idea, we’ll do that” (DM-40, lines 312-315).                                           

 

Other firms actively sought assistance from suppliers with the resolution of particular 

OHS problems. This practice was illustrated by a medium sized South Australian 

designer-manufacturer of agricultural machinery which sought assistance from a 

supplier to help solve a manual handling problem with the supplier’s hydraulic 

components. The manual handling problem impacted upon the firm’s workforce in 

production and, if unresolved, would also have impacted on end users maintaining the 

plant. The production manager explained: 

We buy in things called hydraulic hose kits so the machine has a kit and at the moment 
we’re building big machines so the hydraulic hose kit comes in with four packs of 
hoses in one plastic sheet, which a person cannot lift … so we’ve just had [the supplier] 
up to have a look at them … These would have to be 60 kg … so now we’ll work hard 
with [the supplier] on working out a solution around this and we have to go back to [the 
designer] to say well the kits are fantastic but there’s a problem because I can’t lift 
them out of the boxes that they come in … the guys on the line just go and pull a cart 
out and take the hoses out of the cart. I can’t lift the stuff into the carts so that’s an issue 
[the designer] is going to have to look at and along with [the supplier] (DM-29, lines 
620-635). 

 

The plant designer-manufacturers in this research sought assistance from suppliers on 

OHS matters either because they offered practical assistance and solutions as the 

suppliers of safety products or because they could produce component parts to meet 

particular OHS needs. In some cases suppliers had specialised, technical knowledge 

about safeguards such as interlocking guarding systems or electrical safety devices. 

Broberg’s114 research on how designers work has similarly shown that they commonly 

discuss problems with suppliers or obtain literature from them. More generally, with 

regard to the management of workers’ health and safety, Walters115

 

 has observed that 

small firms have a trusted network of people they consult which includes their principal 

suppliers. Suppliers are therefore, for some firms, valued sources of know how and 

capability for OHS. 

                                                 
114  Broberg O, n 34, pp 322. See also Boston O et al, ‘Life-cycle management of supplier literature: the 

pertinent issues’ (1999) 16 Journal of Product Innovation Management 268-281, pp 272-273. 
115  Walters D, n 86, p 52. 
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Other situational differences in practice related to the type of plant produced. For firms 

producing plant that was supplied in larger quantities, trialling a prototype or model 

was an essential process when developing new types of plant or making changes to 

existing ones, before going into full scale production. Half of the plant designer-

manufacturers in this research identified potential sources of harm or determined risk 

control measures in the course of trials using prototypes or models (50% (33 of 66)).116 

Typically, firms built an item of plant as a prototype, but some firms prototyped 

particular parts of the plant and some used a model of the plant made from cardboard or 

other common materials. In a cycle of trialling and rebuilding prototypes over a period 

of months or, in some cases years, plant designer-manufacturers progressively refined 

the plant design before commencing larger scale production and supplying the plant for 

wider use. Designer-manufacturers used prototypes or models in their own in-house 

trials of plant, and some also involved customers to obtain their input.117

 

  

The owner of a small engineering workshop demonstrated his hands on examination of 

plant facilitated by trialling a prototype.118

                                                 
116  The firms were, in South Australia, DM-2, DM-4, DM-5, DM-6, DM-8, DM-9, DM-10, DM-11, DM-

12, DM-14, DM-16, DM-19, DM-21, DM-25, DM-31, DM-32, DM-33, DM-37; and, in Victoria, 
DM-38, DM-39, DM-43, DM-44, DM-46, DM-48, DM-50, DM-51, DM-53, DM-60, DM-62, DM-
63, DM-65, DM-67, DM-68. Note that the description and analysis in this section relating to trialling 
of prototypes is based on the accounts of interviewees in these 33 firms.   

 He talked me through the sources of harm he 

had identified with his second prototype for a new machine he was developing. He drew 

upon his knowledge of how the plant would work to identify how an operator could 

become trapped in it during operation. He explained how he had changed the design to 

remove a downward, crushing piston action because there was a risk of an operator 

sustaining a crush injury. In the second prototype, he had reduced the crush risk by 

reversing the direction and speed of the piston so that it rose upwards slowly. He stated 

that further improvements had come to him “in the middle of the night” when he came 

up with the idea of having overhanging flanges and a sliding lid on the top of the 

cylinder to reduce the risk of the lid blowing off with the upward pressure. He had also 

incorporated a limit switch to ensure that the piston could not be operated with the lid 

open. He explained that he was happy with this design and had tested it with the 

prototype by applying a pressure of several hundred kilograms. 

117  See also section 6.4.4 for discussion of user trials. 
118  Based on my record of observation of the owner of DM-4 as he demonstrated and explained his 

approach to trialling the prototype of a new type of plant. 
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In general, those involved in plant design and manufacture used a combination of 

sources and methods to consider OHS issues but the approaches they used did not 

reflect the kinds of sources, methods and tools advocated in the safe design literature.119 

Rather, they were consistent with everyday practices for designing, manufacturing, 

trialing and testing plant. It is also important to note that some plant designer-

manufacturers conducted a form of risk assessment (58% (39 of the 66)).120

 

 As with other 

practices used by designer-manufacturers, situational factors underlay whether and how 

firms conducted risk assessment, as I explain further in chapter 7.    

Situational differences in markets, technology for design, the type of plant, and the 

methods used by firms meant that those involved in design and manufacture drew upon 

different sources of information and gained different perspectives of the OHS problems 

arising from their plant, and ways to resolve them. In one firm, those involved in plant 

design and manufacture might only know of OHS problems through reports of injuries 

or incidents occurring with the firm’s plant in end use.121 In another firm, those 

involved in plant design and manufacture might be aware of OHS problems and 

possible solutions by inspecting plant as it was built, trialing prototypes, reports of 

injury or incidents with the plant in end use, and referring to relevant Australian and 

overseas technical standards.122

 

 

In summary, as a consequence of situational differences in plant design and 

manufacture, those involved in these activities had quite different bases for constructing 

OHS knowledge. There is also a wider implication of these findings. The constituents of 

OHS knowledge went beyond “OHS sources” such as OHS legal obligations, OHS 

regulators, safe design or other authoritative sources of OHS information. Indeed, 

provision of specialist information resources, in-house OHS advisers, or engaging 

                                                 
119  For sources available at the time of data generation with designer-manufacturers (from March 2002 to 

October 2003) see summary in Stanton N et al, n 33, pp 6-12. See also Brewer J and Hsiang S, n 27, 
pp 298, 302; Green W et al, n 33, pp 176, 178; Karwowski W and Marras W, n 27; Stanton N et al, n 
27. 

120  These firms are identified and their assessment practices discussed in chapter 7. 
121  For example DM-7.  
122  For example DM-48.  
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consultants for plant safety advice or risk assessment represented less common 

situational manifestations in the operations of a small proportion of firms.123

 

 

6.4.4 Situational differences in interactions with customers 

There were also situational differences in plant designer-manufacturers’ interactions 

with their customers. While most plant designer-manufacturers interacted with their 

customers on OHS matters (89% (59 of 66)),124

 

 these interactions were manifest in many 

different ways as the parties initiating the interaction, the persons involved, the timing 

and the methods of interaction varied between firms.  

With regard to the parties initiating interaction, a little less than two thirds of plant 

designer-manufacturers actively sought input from their customers on OHS matters 

(62% (41 of 66)).125 The remaining firms received input if their customers provided it 

(27% (18 of 66)),126 or did not receive input (11% (7 of 66)).127

 

 Whether the provision of 

input was initiated by the designer-manufacturer or by the customer, various parties 

contributed to providing this input. 

The parties providing input included the customer’s managers or engineers, in all of the 

59 firms that sought or received some form of input. In addition, some designer-

manufacturers sought or received input from end users with experience using or 

maintaining the plant, or working in processes in which the plant would be used (38% 

(25 of 66));128

                                                 
123  See section 6.2. 

 and/or from OHS representatives, OHS committee members or personnel 

124  See section 6.3.3 for details of firms that interacted with customers. Note that the description and 
analysis in the current section of firms’ different types of interactions with customers is based on the 
accounts of interviewees in the 59 firms that interacted with their customers in some way. 

125  The firms were, in South Australia, DM-1, DM-2, DM-3, DM-6, DM-7, DM-10, DM-11, DM-12, 
DM-13, DM-14, DM-15, DM-18, DM-21, DM-22, DM-25, DM-26, DM-29, DM-31, DM-32, DM-
33, DM-34, DM-35; and, in Victoria, DM-39, DM-40, DM-42, DM-43, DM-45, DM-48, DM-49, 
DM-53, DM-54, DM-56, DM-57, DM-59, DM-60, DM-62, DM-63, DM-64, DM-65, DM-67, DM-
68. 

126  The firms were, in South Australia, DM-4, DM-5, DM-8, DM-9, DM-16, DM-17, DM-19, DM-20, 
DM-23, DM-28; and, in Victoria, DM-24, DM-38, DM-41, DM-44, DM-47, DM-55, DM-61, DM-66. 

127  The firms were, in South Australia, DM-27, DM-37; and, in Victoria, DM-36, DM-46, DM-50, DM-
51, DM-52. 

128  The firms were, in South Australia, DM-5, DM-7, DM-10, DM-11, DM-12, DM-15, DM-18, DM-21, 
DM-25, DM-32, DM-33; and, in Victoria, DM-38, DM-39, DM-40, DM-42, DM-48, DM-57, DM-59, 
DM-61, DM-62, DM-63, DM-65, DM-66, DM-67, DM-68. 
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in an OHS adviser role (18% (12 of 66)).129 The potential contribution of each of these 

parties was different. The manager/engineer group were more likely to be aware of the 

intended use for the plant and the operations in which it would be used. End users could 

contribute practical insights about the way individuals interacted with the plant and its 

impact upon them. The OHS representatives, committee members and OHS personnel 

were more likely to have some training in OHS, and might have knowledge of different 

types of hazards and control measures. They might also have skills in representation to 

assist in clarifying and raising issues identified by end users.130

  

 

Plant designer-manufacturers sought or received input at different stages. Some firms 

sought or received input at the design stage (59% (39 of 66)).131 Other firms did not seek 

or receive input until the manufacture stage (6% (4 of 66));132 the time of installation or 

supply (5% (3 of 66));133 or the plant was in use in the workplace (18% (13 of 66)).134

 

 If 

input about OHS was sought or received by designer-manufacturers at the design stage 

it was possible to consider more fundamental changes to the design to eliminate hazards 

or minimise risks. If designer-manufacturers did not seek or receive input about OHS 

until a later stage, they could only incorporate safeguards as add-ons or to make the 

decision to redesign the plant some time in the future. 

Plant designer-manufacturers typically sought or received input from customers through 

a combination of methods but there was considerable diversity in the methods used.135

                                                 
129  The firms were, in South Australia, DM-8, DM-11, DM-14, DM-15, DM-17, DM-18, DM-19; and, in 

Victoria, DM-38, DM-39, DM-56, DM-61, DM-66.  

 

130  For research relating to OHS representative and committee member roles and training see Blewett V, 
Working Together: a Review of the Effectiveness of the Health and Safety Representative and 
Workplace Health and Safety Committee System in South Australia, WorkCover Corporation of South 
Australia, Adelaide, 2001; Victorian Trades Hall Council, The View from the Frontline: a Report on 
the Experience of OHS Reps, Victorian Trades Hall Council, Melbourne, 2004. 

131  The firms were, in South Australia, DM-1, DM-2, DM-4, DM-5, DM-6, DM-10, DM-11, DM-12, 
DM-13, DM-14, DM-15, DM-17, DM-18, DM-21, DM-22, DM-23, DM-29, DM-31, DM-32, DM-
34, DM-35; and, in Victoria, DM-39, DM-40, DM-42, DM-45, DM-49, DM-53, DM-54, DM-56, 
DM-57, DM-59, DM-60, DM-61, DM-63, DM-64, DM-65, DM-66, DM-67, DM-68. 

132  The firms were DM-3, DM-7, DM-25, DM-33 (all in South Australia). 
133  The firms were DM-16, DM-19 (in SA); DM-41 in Victoria. 
134  The firms were, in South Australia, DM-8, DM-9, DM-20, DM-26, DM-28; and, in Victoria, DM-24, 

DM-38, DM-43, DM-44, DM-47, DM-48, DM-55, DM-62. 
135  Some of the methods for interaction were also practices used more generally to address OHS. 

Reference to these methods in the present section indicates their use by plant designer-manufacturers 
in seeking input or by customers in providing input.    
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Some firms reviewed design plans in consultation with customers (12% (8 of 66)).136

During the early design stages when I’m talking to the engineers I always like to get the 
operators involved to get their feedback ... If it doesn’t suit them or it’s cumbersome or 
something they will not use it … So I see the operators as being one of the key 
cornerstones in those focus meetings to determine how we’re going to go about it … 
What we do is we go and look at an application … say for example, he’s got a stillage 
full of engine components. He’s got to lift them out, he’s got to load them into a 
machining centre. Now because he’s got to reach in and this thing weighs 20 kilos, he 
can’t deal with it … The whole idea is just to identify the movements of that operator 
and then we go away and we’ll come back with some CAD drawings … and then you 
talk to the operators and engineers and say well this is what we’re proposing and 
explain to the operators that, using whether it be video footage, whether it be using 
photos, whether it be … CAD drawings, that this is what it’s going to look like and this 
is how you’ll use it, do you feel comfortable with it? …  this is how we’re going to do it 
and this is going to reduce the risk of you hurting your back, dropping a casting on your 
foot or … getting tangled up in that machining scaffolding (DM-59, lines 1024-1074). 

 

These might be computer aided design or other drafting plans. For example, a small 

Victorian designer-manufacturer of materials handling plant inspected the end use work 

environment and used computer aided design plans or other visual methods in 

consultations with the customer’s engineers and end users. The business development 

manager explained: 

 

For this firm, observing and taking photographs or videoing work tasks was the basis 

for preparing computer aided design plans. The firm could then use all of these visual 

materials to facilitate consultation with the customer’s engineers and end users. 

 

Another way that some designer-manufacturers obtained input was by conducting user 

trials of their plant (26% (17 of 66)).137

We have a select group of consumers out there, contractors, and they do testing for us ... 
They’re very critical. They’re very honest and we take all what they say on board 

 A user trial involved giving a prototype or model 

of the plant, or the finished product, to a customer, distributor or end users to trial in the 

kind of operational setting(s) in which it would ultimately be used. The plant might be 

left with customers, distributors or users in workplaces for several months or longer to 

enable them to thoroughly interact with the plant and then advise the designer-

manufacturer about any problems they had experienced. As the technical services 

manager of a medium sized South Australian designer-manufacturer of saws and other 

construction equipment explained: 

                                                 
136  The firms were, in South Australia, DM-11, DM-13, DM-21, DM-23; and, in Victoria, DM-38, DM-

42, DM-56, DM-59. 
137  The firms were, in South Australia, DM-2, DM-3, DM-4, DM-5, DM-8, DM-11, DM-12, DM-15, 

DM-25, DM-29, DM-32, DM-33, DM-39, DM-49, DM-59, DM-63, DM-68. 
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because these guys make a living out of using this machinery and that’s what we need 
… and we rely on a lot of their experience and a lot of their use. Because we can make a 
machine, that’s not a problem, but can we make it run safe and can we make it 
economical? … They look and think about a product from a totally different perspective 
because they’re looking at it as a user. We’re looking at it as a manufacturer, looking at 
it to sell. So we’ve had a few problems where we’ve thought, “yeah, this is going to be 
a goer” and it’s just totally not in the ball park (DM-12, lines 895-913). 

 

As this example shows, conducting a user trial was a way for a designer-manufacturer 

to access customers’ experiences. It also alerted the designer-manufacturer to problems 

experienced by end users. 

 

Some designer-manufacturers responded to their customers’ requirements rather than 

seeking input from customers. For example, some firms received detailed specifications 

from a customer (14% (9 of 66)).138

When it comes to special purpose built equipment, usually companies like [named three 
large customers], just to name a few, they’ve got their safety committees, and they’ve 
got their safety requirements and they are laid out in their specification. So when you’re 
quoting, you’re quoting actually the equipment applying to all those standards. For this 
equipment which is out there at the moment we had a member of the safety committee 
from [customer] here yesterday, going through the whole way of how the product is 
made, and then telling us … which parts of the machine need to have things added or 
modified to comply to their standards. And when the equipment goes out to [customer] 
then the safety committee will go over them with a fine comb (DM-14, lines 475-487). 

 The customer incorporated OHS requirements in 

specifications and took steps to ensure the designer-manufacturer implemented these 

requirements. Key actors in these activities were the customer’s managers and 

engineers, and sometimes OHS personnel, OHS representatives or OHS committee 

members. For example, a small South Australian designer-manufacturer of special 

purpose machinery received specifications and input from customers that were large 

firms in the manufacturing industry. The owner explained:   

 

As this example demonstrates, some customers took the lead in providing input and 

played an active role in ensuring their OHS requirements were met. This might include 

the customer ensuring that the designer-manufacturer understood OHS requirements in 

specifications; explaining how the plant would be used; reviewing the plant design 

before construction was initiated; checking the plant once it was produced; and/or 

advising the designer-manufacturer of areas in need of improvement. 

 

                                                 
138  The firms were, in South Australia, DM-5, DM-14, DM-17, DM-22, DM-35; and, in Victoria, DM-

42, DM-45, DM-61, DM-67. 
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The most common method for designer-manufacturers to receive input was for 

customers to provide ad hoc feedback about plant, orally or in writing, after it was use 

in use in workplaces (44% (29 of 66)).139

I have a one to one connection with my customers at field days which I’m doing all the 
time, so we would certainly find out those sorts of things if it was a problem (DM-20, 
lines 330-333). 

 Such feedback might be provided by phone, 

through warranty claims, by speaking to the designer-manufacturer’s representatives at 

field days, or other casual communication. The response of a medium sized South 

Australian designer-manufacturer of agricultural machinery was typical of this 

approach. The managing director stated: 

 
This statement exemplifies the typical assumption among designer-manufacturers that 

relied on their customers to provide feedback that, if there were any problems with the 

plant, those experiencing problems would alert the designer-manufacturer. Ad hoc 

feedback was the weakest form of interaction on OHS, if it was the only form of 

interaction between plant designer-manufacturers and their customers.  

 

Other than discussion of design plans, customer specifications, user trials and ad hoc 

feedback, additional forms of input were consultation (35% (23 of 66));140 joint inspection 

of the finished or existing similar plant, or by the customer alone (11% (7 of 66));141 and 

reports of problems through a quality program (11% (7 of 66)).142 Methods used by five 

or fewer designer-manufacturers were: organising a special forum to obtain input from 

customers or distributors; viewing video or photographic recordings of the end use 

workplace or plant; testing plant jointly with customers; or a survey to gather feedback 

from the target audience.143

                                                 
139  The firms were, in South Australia, DM-5, DM-8, DM-9, DM-16, DM-17, DM-20, DM-25, DM-26, 

DM-28, DM-31, DM-33, DM-34, DM-35; and, in Victoria, DM-24, DM-38, DM-39, DM-44, DM-45, 
DM-47, DM-48, DM-49, DM-54, DM-55, DM-56, DM-63, DM-64, DM-65, DM-66, DM-68. 

 Finally, it should be noted that some plant designer-

140  The firms were, in South Australia, DM-6, DM-7, DM-13, DM-15, DM-21, DM-31, DM-32, DM-34, 
DM-35; and, in Victoria, DM-38, DM-40, DM-45, DM-48, DM-49, DM-53, DM-54, DM-56, DM-57, 
DM-59, DM-64, DM-65, DM-66, DM-67. 

141  The firms were, in South Australia, DM-14, DM-16, DM-17, DM-23, DM-34; and, in Victoria, DM-
65, DM-66. 

142  The firms were, in South Australia, DM-12, DM-15, DM-19, DM-22; and, in Victoria, DM-39, DM-
43, DM-60. 

143  For details of the firms seeking or receiving input from customers through these methods see 
Appendix 9.  
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manufacturers and their customers interacted through a process of risk assessment (21% 

(14 of 66)).144

 

  

Interaction between plant designer-manufacturers and their customers contributed to 

firms identifying OHS problems and determining ways to address them. Some 

customers also contributed to a general appreciation by designer-manufacturers of the 

importance of OHS, through the customer’s expectation that OHS issues be addressed. 

Plant designer-manufacturers’ methods were rather basic when considered in the light 

of approaches elaborated in the safe design literature.145

 

 Designer-manufacturers made 

limited use of user trials or other methods to observe or record end users’ interactions 

with real or simulated plant, in order to anticipate unintended use and find out how 

workers might struggle with the plant. Also, when interaction between firms and their 

customers only occurred after the design stage, this interaction was not optimal for 

making more fundamental changes to the plant and ensuring that it was inherently safe. 

With regard to the construction of OHS knowledge by those involved in plant design 

and manufacture, variation in the nature of interactions between designer-manufacturers 

and their customers engendered different sources of information and perspectives of 

OHS problems and solutions. A firm that consulted and conducted user trials of plant 

with end users and OHS representatives at the design stage had information available to 

designers about the actual ways that end users interacted with the plant and how it 

impacted upon them.146 They could use this information to design the plant to be 

inherently safer. In contrast, a designer-manufacturer that only received ad hoc feedback 

from managers in customer firms, after the plant was in use in workplaces, only had 

information about whether the plant functioned as intended.147

 

 If this information 

included reports of injuries or incidents it might be used to redesign the plant. 

Otherwise such feedback could only prompt the designer-manufacturer to retrofit 

controls or provide information to warn end users of hazards and safe work practices.  

                                                 
144  I examine the process of risk assessment in chapter 7. For discussion of designer-manufacturer and 

customer interaction in risk assessment see section 7.3.8. 
145  See section 6.2 for approaches advocated in the safe design literature to facilitate end user input. 
146  For example DM-15.   
147  For example DM-55.   
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6.4.5 Summary of individual and situational differences 

Those involved in plant design and manufacture constructed OHS knowledge through 

participation in the activities of design and manufacture. In broad terms there were 

some common bases for the construction of OHS knowledge, namely experience, 

interactions with customers, and technical standards. However, due to differences in the 

professional and vocational backgrounds of key individuals and designers, and in design 

and manufacture practice in the operations of particular firms, those involved in plant 

design and manufacture constructed OHS knowledge from multiple bases.  

 

Practices such as consultation with customers (including end users), inspection of plant 

and the end use work environment, use of injury and incident data, and consultation 

with suppliers, were suggested in the Australian plant regulations or codes as methods 

for risk assessment.148 The application of particular technical standards was also 

required or encouraged by Australian OHS law.149 However, those involved in plant 

design and manufacture did not generally engage with OHS law to the extent of being 

aware of methods suggested for risk assessment or the legal status of particular 

technical standards.150 Rather, the practices used by plant designer-manufacturers were 

those that they used more generally to address functionality, quality, cost, customer 

acceptance and other business goals. The activities of plant design and manufacture 

were also less well developed than the methods envisaged in the specialist literature for 

integrating OHS in design which is unsurprising since those involved in plant design 

and manufacture did not generally access specialist safe design sources.151

 

      

To what extent then did the various bases from which those involved in plant design 

and manufacture constructed OHS knowledge support good performance for 

substantive OHS outcomes? In the next section, I show that some of these bases were 

linked with better performance for substantive OHS outcomes, but others were linked 

with poorer outcomes.  

 

                                                 
148  See chapter 3, section 3.3.3.2. 
149  See chapter 3, section 3.3.3.1. 
150  See chapter 3, section 3.5.2. 
151  See section 6.2. 
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6.5 Factors Linked with Better and Poorer OHS Outcomes 

So far in this chapter, I have explained that those involved in plant design and 

manufacture principally constructed OHS knowledge through participation in plant 

design and manufacture practice, as this was variously manifested in the operations of 

particular firms, and through the different personal histories and capacities of key 

individuals and designers in those firms. I have also demonstrated that the practice of 

plant design and manufacture was largely disconnected from the specialist body of 

knowledge relating to safe design, and did not reflect the kinds of sources, methods and 

tools elaborated in the safe design literature.  

 

In this section, I will show that some of the situational manifestations of practice 

(situational factors) and individual qualifications (individual factors) discussed in the 

previous sections were linked152 with better performance for the substantive OHS 

outcomes of hazard recognition, risk control and plant safety information but that some 

were linked with relatively poorer performance. My point of reference for comparing 

OHS outcomes was the performance of the overall sample of plant designer-

manufacturers. In chapter 5, I demonstrated that of the 66 firms in this research, 30% 

had comprehensive hazard recognition; 14% had a blinkered focus on mechanical 

hazards; 47% used safe place controls as the primary risk control measures; 17% used 

some advanced or innovative safe place controls; and 24% provided substantial, good 

quality plant safety information.153

 

 

In this section, as summarised in Table 6.1 below, I identify the situational and 

individual factors linked with markedly154

                                                 
152  I deliberately use the term “linked” as my analysis involved looking for co-occurrences between 

particular individual or situational factors and particular OHS outcomes, and reflecting upon possible 
relationships. I did not presume direct causal relationships but identified patterns and trends in the 
data as the basis for analytic induction and developing an explanation which accounted for the data. 
See also chapter 2, section 2.6.  

 better or poorer performance for particular 

OHS outcomes. I have considered situational and individuals factors for which there 

were ten or more firms to which a particular factor applied. 

153  For explanation of each of these outcomes see chapter 5, sections 5.2.1, 5.3.1, 5.4.1. 
154  As I was interested in capturing major variations, I have reported the clearest or most distinct trends in 

the data. To this end, I have distinguished situational and individual factors for which the proportion 
of firms achieving a particular OHS outcome (e.g. comprehensive hazard recognition) was equal to or 
greater than 10% above or below the proportion of firms achieving that particular OHS outcome in the 
sample overall. 



Chapter 6:  Knowledge Through Practice 
 
 

  233 

 

The findings for the key practice of interacting with customers were nuanced. While 

most plant designer-manufacturers interacted with their customers in some way (89% (59 

of 66)), and a substantial proportion of firms actively sought input from their customers 

on OHS matters (62% (41 of 66)), the only firms that performed better across a series of 

OHS outcomes were the firms that sought input from end users at the design stage. As 

summarised in Table 6.1, these 16 firms155

 

 were more likely to have comprehensive 

hazard recognition (63% (10 of 16)), and to use safe place controls as the primary risk 

control measures (63% (10 of 16)). They were also more likely to use some advanced or 

innovative controls (31% (5 of 16)) and to provide substantial, good quality information 

(50% (8 of 16)). 

On the other hand, plant designer-manufacturers that relied on customers to provide 

input, or received no input from customers or end users at all, performed more poorly 

compared with the sample overall. As summarised in Table 6.1, these 25 firms156

 

 were 

less likely to have comprehensive hazard recognition (16% (4 of 25)) and less likely to 

use safe place controls as the primary risk control measures (32% (8 of 25)). Only one of 

these firms used more advanced or innovative controls (4% (1 of 25)) and only one 

provided substantial, good quality information (4% (1 of 25)).   

The findings for customer/end user input suggest the potential for plant designer-

manufacturers to perform better for substantive OHS outcomes by actively seeking 

input from end users at the design stage, especially compared with simply relying on 

customers to provide input or receiving no input at all. The findings also suggest that 

interaction with end users, as practised by the firms in this research, was not sufficient 

to ensure optimal OHS outcomes. It is likely that plant designer-manufacturers’ rather 

basic methods for end user participation were a contributing factor. There was little 

evidence of the kind of practices identified by safe design researchers157

                                                 
155  The firms were, in South Australia, DM-10, DM-11, DM-12, DM-15, DM-18, DM-21, DM-32; and, 

in Victoria, DM-39, DM-40, DM-42, DM-57, DM-59, DM-63, DM-65, DM-67, DM-68. 

 as important 

156  The firms were, in South Australia, DM-4, DM-5, DM-8, DM-9, DM-16, DM-17, DM-19, DM-20, 
DM-23, DM-27, DM-28, DM-37; and, in Victoria, DM-24, DM-36, DM-38, DM-41, DM-44, DM-46, 
DM-47, DM-50, DM-51, DM-52, DM-55, DM-61, DM-66. 

157  See section 6.4.4. See also section 6.2 for approaches advocated in the safe design literature to 
facilitate end user input. 
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for anticipating end user interactions with designed items, including unintended use, 

and for assisting end users to identify and articulate their concerns. 

 
Table 6.1: Situational and Individual Factors Linked with Better and Poorer 
OHS Outcomes  

 Comprehensive Blinkered Safe place 
emphasis 

Advanced/ 
innovative 

Subst’l, good 
information 

Sought input 
from users at 
design stage 

63% (10 of 16)  63% (10 of 16) 31% (5 of 16) 50% (8 of 16) 

Injury or incident 
info 

43% (13 of 30) 3% (1 of 30)  27% (8 of 30) 47% (14 of 30) 

OHS advice or 
resources 

46% (11 of 24) 4% (1 of 24)   42% (10 of 24) 

Supplier 
assistance 

  72% (13 of 18)   

Inspection of 
end use 
workplace 

  73% (8 of 11)   

Engineer key 
individuals 

50% (11 of 22)       36% (8 of 22) 

Prototypes/ 
models 

   27% (9 of 33)  

Whole sample 30% (20 of 66) 14% (9 of 66) 47% (31 of 66) 17% (11 of 66) 24% (16 of 66) 

Trade or no qual 
or trade key 
individuals   

18% (6 of 34)       12% (4 of 34) 

Trade or no qual 
designer 

20% (4 of 20) 25% (5 of 20) 35% (7 of 20)  15% (3 of 20) 

Only received 
input or no input 

16% (4 of 25)  32% (8 of 25) 4% (1 of 25) 4% (1 of 25)   

 

Note: Table 6.1 presents data for situational and individual factors linked with markedly better or poorer 
OHS performance, for factors relating to 10 or more firms. The data are compared to the performance of 
the 66 firms in the whole sample. 
  
Other situational factors linked with better performance across several OHS outcomes 

were use of OHS advice and resources, and use of injury, incident or hazardous 

exposure information. As summarised in Table 6.1 above, plant designer-manufacturers 

that accessed OHS advice or resources were more likely to have comprehensive hazard 

recognition (46% (11 of 24)) and less likely to be blinkered in approach (4% (1 of 24)). 

They were also more likely to provide substantial, good quality information (42% (10 of 

24)). Designer-manufacturers that used injury, incident or hazardous exposure 

information were more likely to have comprehensive hazard recognition (43% (13 of 30)) 

and less likely to be blinkered (3% (1 of 30)). They were also more likely to use some 

advanced or innovative control measures (27% (8 of 30)) and more likely to provide 

substantial, good quality information (47% (14 of 30)). 
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These findings suggest that OHS advice and resources, and injury or incident 

information, may have helped to increase awareness in some firms of plant hazards, or 

different instances of these, and of the need for plant safety information. Also, 

experience of injuries, incidents and hazardous exposures may have encouraged some 

firms to contemplate more innovative or advanced control measures. The findings also 

suggest, however, that the nature and scope of information available to firms through 

these sources was not optimal for firms to perform well across all OHS outcomes. It is 

likely that plant designer-manufacturers’ unsystematic approach to seeking out 

authoritative sources of OHS information or injury data, and their ad hoc use of OHS 

consultants to provide advice or conduct a risk assessment, contributed to the less than 

optimal performance of the designer-manufacturers that made some use of OHS advice, 

resources or injury data.     

 
Three other factors were linked with better outcomes for risk control, in particular. As 

summarised in Table 6.1, plant designer-manufacturers that inspected the end use work 

environment were more likely to use safe place controls as the primary risk control 

measures (73% (8 of 11)), as were firms that obtained or received assistance from 

component suppliers (72% (13 of 18)). Firms that trialled prototypes or models of their 

plant were relatively more likely to use some advanced or innovative control measures 

(27% (9 of 33)). These findings suggest that these three approaches may have offered 

insights about more effective preventive measures or about the need for these.      

 

The findings relating to professional and vocational background were mixed. They 

suggest that individuals with a trade background, or no qualification or trade, 

constructed less relevant OHS knowledge than those who were engineers, but that 

engineers’ knowledge was also not optimal. As summarised in Table 6.1, firms with key 

individuals who were engineers performed better on two OHS outcomes. They were 

more likely to have comprehensive hazard recognition (50% (11 of 22)), and to provide 

substantial, good quality information (36% (8 of 22)). 

 

On the other hand, the designer-manufacturers with key individuals who were 

tradespeople, or who had no qualification or trade, performed more poorly on these two 

OHS outcomes. As summarised in Table 6.1, they were less likely to have 

comprehensive hazard recognition (18% (6 of 34)), and less likely to provide substantial, 



Chapter 6:  Knowledge Through Practice 
 
 

  236 

good quality information (12% (4 of 34)). Also, the firms with designers who were 

tradespeople or who had no qualification or trade were less likely to have 

comprehensive hazard recognition (20% (4 of 20)), more likely to be blinkered (25% (5 of 

20)), less likely to use safe place controls as the primary risk control measures (35% (7 of 

20)), and less likely to provide substantial, good quality information (15% (3 of 20)). 

 

These findings are consistent with the notion that individuals with a trade background, 

or no qualifications or trade, had less skills for gathering, organising, interpreting and 

applying OHS information, and had a narrower or less relevant compendium of 

knowledge to draw upon to identify OHS problems and determine what action to take. 

This notion is reflected in the comments of some tradesmen who referred to themselves 

as “hands on people … not intellectual people” (DM-7, line 364), and as “practical” 

people who “get out there and look after our own things” (DM-20, lines 668-669). 

 

None of the other elements of plant design and manufacture practice were linked with 

better or poorer OHS outcomes. The performance of the firms that referred to technical 

standards was similar to the performance of firms in the sample overall. About one 

third of firms that used technical standards had comprehensive hazard recognition (30% 

(15 of 50)) and some firms were blinkered (10% (5 of 50)). Half of the firms that referred to 

technical standards used safe place controls as the primary risk control measures (50% 

(25 of 50)) and only a small proportion applied more advanced or innovative safe place 

controls (16% (8 of 50)). Less than one third provided substantial, good quality 

information (28% (14 of 50)).  

 

There are two possible explanations for the finding that plant designer-manufacturers 

that referred to technical standards did not achieve better OHS performance. Those 

involved in plant design and manufacture typically referred to technical standards when 

they wanted specific information rather than reviewing and applying standards 

rigorously. Also, technical standards may not adequately address all OHS 

considerations. Researchers at the Swedish National Institute for Working Life158

                                                 
158  Backstrom T and Döös M, ‘Problems with machine safeguards in automated installations’ (2000) 25 

International Journal of Industrial Ergonomics 573-585. 

 

identified safety problems with automated installations which arose from factors not 

addressed in relevant technical standards. Similarly, a review of the implementation of 
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the EU Machinery Directive159 identified a series of weaknesses in the harmonised 

standards for machinery. In addition, analyses of Australian and international (ISO) 

standards for cranes and forklifts have revealed weaknesses in their criteria for safe 

design and manufacture.160

 

 It is likely that both the ad hoc use of technical standards 

and specific weaknesses in particular standards contributed to the unexceptional 

performance of firms that referred to technical standards. 

There was also no evidence to suggest that visual inspection of plant or computer aided 

drafting differentiated firm performance for any of the OHS outcomes. In each case, the 

performance of firms with regard to particular OHS outcomes was similar to the 

performance of the sample overall.  

 

In summary, certain bases161

 

 from which those involved in plant design and 

manufacture constructed OHS knowledge supported relatively better performance for 

substantive OHS outcomes, compared with the sample of firms overall. These bases 

included the practices of seeking input from end users at the design stage, using injury 

or incident information, obtaining assistance from suppliers, inspecting the end use 

work environment and trialling prototypes or models. Firms that made use of OHS 

advice or resources in some form also performed better for some OHS outcomes, and 

engineers as key individuals appeared to be somewhat better equipped to recognise 

hazards and provide plant safety information, at least compared with those with a trade 

background or no qualification.   

However, constructing OHS knowledge from “better bases” did not ensure that firms 

performed well for OHS outcomes and substantively complied with their OHS legal 

                                                 
159  Boy S and Limou S, The Implementation of the Machinery Directive. A Delicate Balance Between 

Market and Safety, European Trade Union Technical Bureau for Health and Safety (TUTB), Brussels, 
2003, pp 55-58, 88-89, 120. See also Kommission Arbeitsschutz und Normung (KAN), Safety of 
Agricultural Machinery, Kommission Arbeitsschutz und Normung, Sankt Augustin, Germany, 2008. 

160  Worringham C, ‘Incompatible and Unsafe: Control Design and Use Hazards’ paper presented to 
Visions Conference, Gold Coast, Queensland, 2004, pp 86-87; Lambert J and Associates, Forklift 
Stability and Other Technical Safety Issues, Accident Research Centre Monash University, 
Melbourne, 2003. 

161  These bases included practices as constituents of OHS knowledge (the situational factors), and the 
professional and vocational backgrounds of those involved in plant design and manufacture (the 
individual factors). 
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obligations. As Billett162

 

 warns, individuals may not have access to the kinds of 

experiences or sufficient experiences to construct comprehensive knowledge. In the 

present research, even if plant designer-manufacturers engaged in practices linked with 

better OHS performance, these firms did not perform well for substantive OHS 

outcomes if the individuals making decisions and taking OHS action did not work in or 

had not encountered situations that provided rich opportunities to learn about OHS. For 

example, even if designer-manufacturers consult end users at the design stage, those end 

users might not be able to identify and articulate OHS issues. 

The findings in this section also contribute to understanding the potential for third 

parties such as customers and suppliers to positively influence the OHS performance of 

other organisations with which they have business relationships. In the OHS and wider 

regulatory literature it is suggested that customers, suppliers or other organisations may 

contribute to OHS knowledge and capacity in other firms with which they have business 

relationships.163

 

 

My research suggests that although interaction with customers was common practice 

and suppliers also contributed to OHS knowledge in some firms,164 only assistance from 

suppliers was linked with better OHS performance, specifically for the use of safe place 

risk control measures. The findings for customer input were less optimistic. They 

suggest that interactions with customers only supported better OHS performance when 

it was plant designer-manufacturers who actively managed the interaction and sought 

input from end users at the design stage. Firms that only received input if their 

customers provided it performed more poorly for substantive OHS outcomes. This 

research therefore supports other empirical research indicating that the potential for 

third parties to positively influence OHS performance in other firms is limited.165

 

 

                                                 
162  Billett S, ‘Emerging perspectives on workplace learning’ in Billett S et al (eds), Emerging 

Perspectives of Workplace Learning, Sense Publishers, Rotterdam, 2008, 1-15, p 12. 
163  See for example, Gunningham N and Sinclair D, n 86, pp 17-18; Hopkins A and Hogan L, n 86; 

Lamm F and Walters D, n 86, pp 103-105; Walters D, n 86, pp 52, 375. 
164  See sections 6.3.3, 6.4.3. 
165  See for example, Hutter B and Jones C, Business Risk Management Practices: The Influence of State 

Regulatory Agencies and Non-State Sources, Centre for Analysis of Risk and Regulation Discussion 
Paper no 41, London School of Economics and Political Science, London, 2006; James P et al, ‘The 
use of external sources of health and safety information and advice: the case of small firms’ (2004) 
2(1) Policy and Practice in Health and Safety 91-103, pp 100-101. 



Chapter 6:  Knowledge Through Practice 
 
 

  239 

Finally, with regard to factors shaping OHS performance generally, while situational 

differences in practice and individual differences in professional and vocational 

backgrounds shaped plant designer-manufacturers’ performance, their responses to 

OHS could not be explained with reference only to these constituents of OHS 

knowledge. Additional motivational factors also shaped firms’ responses to OHS, as I 

demonstrate further in chapter 8. 

  

6.6 State, Size and Location of Plant Designer-Manufacturers 

In chapter 5,166

 

 I established that there were some differences in the OHS performance 

of plant designer-manufacturers by state (Victoria and South Australia), by firm size 

(small, medium and large), and by location within the state (metropolitan and regional). 

In this section, I will show that situational and individual factors underlay the 

differences in OHS performance by state and by firm size, but not the differences by 

firm location within the state. 

With regard to state differences, South Australian firms were less likely than Victorian 

firms to have comprehensive hazard recognition, more likely to be blinkered in their 

hazard recognition, and less likely to provide substantial, good quality plant safety 

information. This variation in OHS performance could not be accounted for by 

differences in South Australian and Victorian OHS law or differences in guidance, 

inspection and enforcement by the two state OHS regulators.167

 

 Rather, the variation in 

performance was attributable to differences in the personal histories and capacities of 

the key individuals and designers in firms in the two states. 

In the South Australian designer-manufacturers, key individuals were less likely to be 

engineers (26% (9 of 34)) than in Victorian firms (41% (13 of 32)). Also, South Australian 

designers were more likely to be tradespeople, or to have no qualification or trade (35% 

(12 of 34)) than were Victorian designers (25% (8 of 32)). As discussed above,168

                                                 
166  See chapter 5, section 5.5. 

 the 

findings of this research suggest that individuals with a trade background, or no 

167  See chapter 5, section 5.5 for data on the differences between South Australian and Victorian firms. 
For discussion of the low awareness of Australian OHS law see chapter 3, section 3.5.2. For 
discussion of plant designer-manufacturers’ encounters with OHS regulators, inspection and 
enforcement see chapter 4, sections 4.4. 

168  See section 6.5. 
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qualification or trade, constructed less relevant OHS knowledge than those who were 

engineers. In the South Australian firms, the vocational background of those involved in 

plant design and manufacture, as key individuals or designers, equipped them less well 

to construct relevant OHS knowledge. 

 

The differences in the professional and vocational backgrounds of key individuals and 

designers in the Victorian and South Australian firms might simply be the product of 

random sampling169 of firms but these differences may also relate to the relative 

viability of the two states’ manufacturing industries. The Victorian population of 

manufacturers of workplace plant was three times the size of this industry sector in 

South Australia, and there were more firms in each category (type) of workplace 

plant.170

 

 The larger size and diversity of the Victorian industry may have demanded 

greater uptake of engineering qualifications and experience by plant designer-

manufacturers in that state.   

With regard to differences in the performance of designer-manufacturers by firm size, I 

showed in chapter 5,171

 

 that large firms performed better than medium sized firms, 

which in turn performed a little better than small firms. These differences related to 

OHS outcomes for hazard recognition, risk control and plant safety information. They 

were attributable to a mix of situational and individual factors. 

The large firms were more likely to use OHS advice or resources (63% (5 of 8)) than the 

medium sized firms (46% (11 of 24)) or small firms (24% (8 of 34)). Large firms were also 

more likely to make use of injury, incident or hazardous exposure information (75% (6 of 

8)) than medium sized firms (46% (11 of 24)) or small firms (38% (13 of 34)). In addition, 

large firms were more likely to have key individuals who were engineers (88% (7 of 8)) 

than medium sized firms (33% (8 of 24)) or small firms (21% (7 of 34)). No large firms had 

key individuals who were tradespeople or had no qualifications (0% (0 of 8)) but half of 

the medium sized firms did (50% (12 of 24)), as did many small firms (65% (22 of 34)). 

Also, all large firms had engineer designers, typically working in large teams, but some 

                                                 
169  For discussion of the sampling strategy see chapter 2, section 2.5.3. 
170  For data on the respective populations of plant designer-manufacturers see chapter 2, section 2.5.2. 
171  See section 5.5. 
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medium sized firms had designers who were tradespeople or had no qualifications (29% 

(7 of 24)), as did some small firms (38% (13 of 34)). 

 

Through limitations in information and human resources, firm size shaped the 

knowledge in firms for addressing OHS and, in turn, shaped firms’ responses to OHS 

and performance for substantive OHS outcomes. This research supports other 

research172

 

 on OHS in small and medium enterprises in concluding that these firms 

faced challenges in their capacity to manage OHS due to their more limited resources 

and expertise.   

There was also variation in the performance of plant designer-manufacturers by 

metropolitan and regional location. This variation only related to risk control outcomes, 

with metropolitan firms more likely to use safe place controls as the primary risk 

control measures than regional firms.173 This difference could not be explained with 

reference to any of the situational or individual factors linked with higher use of safe 

place controls, as summarised in Table 6.1.174 Additional factors shaped OHS outcomes 

for risk control. In particular, these related to firms’ commercial motivations and the 

attitudes of key individuals, which underlay firms’ decisions and OHS action. In chapter 

8, I explain that a negative attitude about unsafe workers was more prevalent in regional 

firms and accounted for their poorer performance for risk control.175

  

   

In summary, differences in OHS knowledge, together with motivational factors, 

underlay variation in plant designer-manufacturers’ OHS performance, rather than state 

of operation, firm size or location per se. In turn, OHS knowledge and motivational 

factors were principally constituted through everyday practice in plant design and 

manufacture. Knowledge and motivational factors differed in the context of each firm’s 

                                                 
172  Lamm F and Walters D, n 86, pp 94-100. See also James P et al, n 165, p 94; Walters D, n 86, p 32. 
173  See chapter 5, section 5.5.  
174  For each of these factors, either the proportion of metropolitan firms to which the particular factor 

applied was the same as for regional firms or, if the proportion for metropolitan and regional firms 
was different, it was not consistent with the particular factor shaping the observed difference in 
performance. For example, as indicated in Table 6.1, assistance from suppliers was linked with greater 
use of safe place controls as the primary risk control measures. However, regional firms were more 
likely to obtain assistance from suppliers. Hence assistance from suppliers could not explain the 
finding that metropolitan firms made greater use of safe place controls.  

175  See chapter 8, sections 8.5.3, 8.6. 
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operations and interactions with external actors, and due to the varied personal histories, 

capacities and attitudes of individuals in those firms.   

 

6.7 Conclusion  

In this chapter, I have demonstrated that there is a considerable body of specialist 

knowledge, including sources, methods and tools, to support the integration of health 

and safety in the design of plant and other items, but that the designer-manufacturers in 

this research made negligible use of these resources. Safe design professionals such as 

ergonomists or safety engineers may provide a conduit to access this specialist 

knowledge and sustain its application. Without such specialist support, those involved 

in plant design and manufacture did not have access to the safe design body of 

knowledge. The everyday practice of plant design and manufacture was disconnected 

from this body of knowledge.   

 

Rather than safe design or other OHS sources, those involved in plant design and 

manufacture principally constructed OHS knowledge through participation in the 

activities of design and manufacture. In the course of these activities, they considered 

OHS problems and determined what action to take in response to them, along with 

functionality, quality, cost, customer acceptance of plant and other business goals. They 

drew upon their own and other firms’ experience of producing workplace plant, 

interacted with customers and referred to technical standards, and constructed OHS 

knowledge through these practices. 

 

In addition, due to diverse situational manifestations of plant design and manufacture 

practice, and the different personal histories and capacities of the individuals involved, 

learning and action on OHS differed between firms. Some situational and individual 

factors were linked with better OHS outcomes for hazard recognition, risk control and 

plant safety information but others were linked with poorer performance. Even where 

certain factors were linked with better OHS outcomes they did not ensure optimal 

performance in all firms, or even in the majority of firms. Knowledge constructed 

through participation in plant design and manufacture practice, and on the basis of 

different professional and vocational histories, but disconnected from the safe design 

body of knowledge or other authoritative OHS sources, was insufficient to support 
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comprehensive hazard recognition, effective risk control and provision of substantial, 

good quality information. 

 

The findings in this chapter have significance for understanding the development of 

firms’ capacity to self-regulate OHS functions and to comply with their OHS legal 

obligations. They demonstrate that there are multiple bases from which individuals 

construct OHS knowledge through practice, and for collective learning in firms. These 

constituents of OHS knowledge go beyond and often outweigh OHS legal obligations, 

information or advice from OHS regulators, and other sources of OHS advice, 

education or training. The findings in this chapter also point to the gap between plant 

designer-manufacturers’ learning through participation in everyday activities and 

interactions with others, and the specialist body of knowledge which, although largely 

not accessed by firms, offers valuable insights to support the integration of health and 

safety in plant design and manufacture.   

   

There are important implications for developing OHS capacity among plant designers 

and manufacturers. In the past, state OHS regulators played a very limited educative 

role with plant designers and manufacturers, providing guidance materials and some ad 

hoc advice to firms, and did not enforce the development of OHS capacity by plant 

designers and manufacturers.176 This research has also found that industry associations 

had little influence on plant designer-manufacturers, with only six firms having any 

contact with an industry association about OHS issues relating to the design and 

manufacture of their plant.177

 

 

                                                 
176  See also chapter 4, sections 4.3.2, 4.3.7. 
177  Three firms had received information about the Arbor Products case ((2001) 105 IR 81) from the 

Tractor and Machinery Association (TMA) and one firm had received information about the case 
from the SA Engineering Employers Association (DM-3, DM-16, DM-32, DM-48. See chapter 4, 
section 4.4.3. Another firm had obtained plant-related injury data from the Australian Industry Group 
(DM-56 – see section 6.4.3) and another firm had received support from the same association in 
negotiations with the OHS regulator about the firm’s plant (DM-68). While industry associations are 
key stakeholders in OHS regulation and offer training and consultancy relating to employer/employee 
OHS issues, their influence on OHS in plant design and manufacture was minimal. For information 
about industry association roles see for example the websites <http://www.aigroup.asn.au> and 
<http://www.tractormachinery.com.au>. 

http://www.aigroup.asn.au/�
http://www.tractormachinery.com.au/�
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More substantive initiatives to support safe design and manufacture have been taken by 

Australia’s national OHS agency, Safe Work Australia,178 which has issued guidelines 

on safe design and collaborated with some tertiary education providers to produce a safe 

design manual intended for use in engineering studies.179 There is reason to suspect 

however, that these national initiatives may be insufficient as those involved in plant 

design and manufacture are not all engineers and they learn about OHS through 

practice. Safe design guidelines and educational resources targeted to engineers and 

other design professionals, or given effect through university based courses, run the risk 

of being abstract representations of espoused practice that are remote from actual 

practice.180

 

 

There is a challenge for OHS regulators and policy makers, and other stakeholders181 to 

contemplate how they might foster OHS learning by plant designers and manufacturers 

through practice, rather than conceiving learning as based in individuals acquiring and 

reading guidance materials, or participating in OHS education and training in classroom 

settings.182 I return to these issues of developing OHS capacity in chapter 9.183

 

 

There is also a need to consider the relationship between the practice of plant design and 

manufacture, and the requirement in Australian OHS law for plant designers and 

manufacturers to establish and implement arrangements to ensure ongoing 

compliance.184

 

 This is the issue examined in the next chapter.  

                                                 
178  Formerly the National Occupational Health and Safety Commission (NOHSC) and the Australian 

Safety and Compensation Council (ASCC). 
179  Australian Safety and Compensation Council, Guidance on the Principles of Safe Design for Work, 

Australian Government, Canberra, 2006; Australian Safety and Compensation Council, Safe Design 
for Engineering Students. An Educational Resource for Undergraduate Engineering Students, 
Australian Government, Canberra, 2006. See also chapter 1, section 1.1.  

180  For a discussion of the limitations of development initiatives based on abstractions detached from the 
intricacies of actual practice see, Brown J S and Duguid P, n 13, pp 41-46. 

181 These stakeholders might include associations representing the industrial or engineering professional 
interests of plant designers and manufacturers, OHS professional associations, and professional and 
vocational education providers. 

182  For a discussion of practical initiatives to develop designers understanding of safe design problem 
solving see Broberg O, n 34, p 326; Broberg O, n 66, pp 362-364. 

183  See chapter 9, section 9.8. 
184  As discussed in chapter 3, section 3.3.2.1, Australian OHS law established continuing obligations and 

required plant designers and manufacturers to implement processes and arrangements to comply with 
their continuing obligations. 
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CHAPTER 7 

Arrangements for Assessing Risk and Managing OHS 
 
7.1 Introduction 

In chapter 3, I established that the constitutive, self-regulatory approach of Australian 

OHS law1 required plant designers and manufacturers to institutionalise arrangements to 

comply with their continuing obligations under the law, as an ongoing state of affairs.2 

The arrangements were to include duty holders taking positive, proactive and systematic 

steps to ensure, so far as reasonably practicable, that the plant they produced was 

deigned and constructed to be safe and without risks to health; and processes for hazard 

identification, risk assessment, and risk control (risk management). These arrangements 

were core elements of Australian OHS law.3 The common law of negligence also 

suggests that plant designers and manufacturers would be prudent to implement risk 

management processes,4 and firms exporting their plant to the European Economic Area 

were required to assess, or arrange for a competent notified body5 to assess, the 

conformity of their plant with essential health and safety requirements and/or relevant 

harmonised standards.6

 

 

Processes for assessing and managing risks should therefore have been central to plant 

designer-manufacturers’7

                                                 
1  In this thesis, I use the term Australian OHS law to refer collectively to the OHS statutes, and the 

regulations and approved codes of practice made under these OHS statutes. 

 activities. However, I have also shown that OHS legal 

2  See chapter 3, sections 3.1 and 3.3.2.2. See also Hutter B, Regulation and Risk. Occupational Health 
and Safety on the Railways, Oxford University Press, Oxford, 2001, pp 5, 15-16, 77, 301-302; 
Johnstone R and Jones N, ‘Constitutive regulation of the firm: OHS, dismissal, discrimination and 
sexual harassment’ in Arup C et al (eds), Labour Law and Labour Market Regulation: Essays on the 
Construction, Constitution and Regulation of Labour Markets and Workplace Relationships, The 
Federation Press, Sydney, 2006, 483-502. 

3  See chapter 3, sections 3.3.2.4 and 3.3.3.6. 
4  See chapter 3, section 3.2. 
5  A notified body is a third party who is competent to carry out conformity assessment tasks. See 

European Commission, ‘Council directive 98/37/EC of 22 June 1998 on the approximation of laws of 
the member states relating to machinery’ (1998) Official Journal L 207, 23/07/1998, 1-46, art 8, cl 2; 
and see also Department of Trade and Industry, Guidelines on the Appointment of UK Notified Bodies 
to Undertake Inspection and Certification for the Purposes of the Conformity Assessment Procedures 
in the UK Regulations, Department of Trade and Industry, London, 1999, pp 4, 11.  

6  European Commission, n 5, art 8, annex 1. 
7  In this thesis, I use the term plant designer-manufacturers to refer to firms involved in both the design 

and manufacture of workplace plant. See also chapter 2, section 2.5.2. 



Chapter 7: Arrangements for Assessing Risk and Managing OHS 
 
 

  246 

obligations8 and OHS regulators were not key constituents of plant designer-

manufacturers’ knowledge for addressing OHS;9 and that OHS regulators did not foster 

self-regulatory arrangements by firms, in the regulators’ minimal and spasmodic 

inspection and enforcement with plant designers and manufacturers.10 I have 

demonstrated that rather than regulatory or specialist sources, those involved in plant 

design and manufacture constructed OHS knowledge, including knowledge about OHS 

regulation, through participation in the activities of design and manufacture. In 

particular, they constructed knowledge through experience, interacting with customers11 

and referring to technical standards. Due to diverse situational manifestations of design 

and manufacture practice, and the different personal histories and capacities of those 

involved, OHS knowledge and practice differed between firms.12

 

   

Was there, then, any evidence that plant designer-manufacturers took positive, proactive 

and systematic steps to ensure that the plant they produced was designed and 

constructed to be safe and without risks to health? Were they familiar with risk 

assessment and risk management concepts? Did they implement processes for assessing 

and managing risks? Did any firms have arrangements for managing OHS on an 

ongoing basis? These are the issues examined in this chapter. The chapter is therefore 

relevant to the research question concerning how plant designer-manufacturers 

addressed OHS and, in particular, their practices and processes for addressing OHS. 

 

I argue that processes for assessing and managing risks can provide a series of logical 

steps to enable firms to systematically examine hazards and determine preventive 

measures but that “risk assessment”,13 as it was practised by the plant designer-

manufacturers in this research, was rarely a key method14

                                                 
8  In this thesis, I use the term OHS legal obligations to refer collectively to obligations under Australian 

OHS law, the European regulatory regime for machinery safety, and obligations under the common 
law. See chapter 3, sections 3.2, 3.3 and 3.4.   

 for ensuring that firms 

9  See chapter 3, section 3.5; chapter 4, section 4.4. 
10  See chapter 4, section 4.3. 
11  As procurers, distributors or sometimes end users. 
12  See chapter 6, sections 6.3 and 6.4. 
13  Designer-manufacturers used the term risk assessment or the similar expressions “assessment of risk” 

or “risk analysis”.  
14  For discussion of risk assessment as a key method in self-regulation see Karageorgiou A et al, ‘Risk 

assessment in four member states of the European Union’ in Frick K et al (eds), Systematic 
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performed well for the substantive OHS outcomes – hazard recognition, risk control and 

plant safety information. I demonstrate that concepts of hazard, risk and risk assessment 

were not part of the discourse of key individuals15

 

 in some firms and, that in the firms 

that did conduct some form of risk assessment, there were differences in the practice of 

assessment which were variously linked with better or poorer performance for the 

substantive OHS outcomes. 

I also argue that institutionalised arrangements for managing OHS, which were a feature 

of some large16 firms, supported ongoing action to address OHS in plant design and 

manufacture but were not universally linked with better performance for the substantive 

OHS outcomes. Further, I argue that rather than risk assessment or OHS management 

systems per se, consistent implementation by firms of the design and manufacture 

practices shown in this research to be linked with better OHS performance can provide 

an alternative basis for institutionalising positive, proactive and systematic 

arrangements which are feasible for a cross-section of small17 and medium,18

 

 as well as 

large firms.     

The chapter is structured as follows. I begin by discussing the extent to which those 

involved in plant design and manufacture were familiar with hazard, risk and risk 

assessment concepts.19 I then demonstrate the diversity of risk assessment practice in 

plant design and manufacture, including the different sources informing risk assessment, 

and the variation in methods, timing and persons conducting assessment.20 I examine the 

extent to which plant designer-manufacturers had more developed systems for managing 

OHS on an ongoing basis.21

                                                                                                                                               
Occupational Health and Safety Management. Perspectives on an International Development, 
Pergamon, Amsterdam, 2000, 251-284, p 284. 

 I then identify which practices for assessing and managing 

risks were linked with better or poorer performance for the substantive OHS outcomes – 

15  These individuals were key decision makers in their firms and were nominated, by their firms, to 
participate in this research on the basis of their knowledge and experience of how OHS was addressed 
in the firms for which they worked. See also chapter 2, section 2.5.4. 

16  In this research, large firms were firms with 100 or more employees. See also chapter 2, section 2.5.3. 
17  In this research, small firms were firms with less than 20 employees. See also chapter 2, section 2.5.3. 
18  In this research, medium firms were firms with 20 to 99 employees. See also chapter 2, section 2.5.3. 
19  See section 7.2. 
20  See section 7.3. 
21  See section 7.4. 
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hazard recognition, risk control and plant safety information.22 In the chapter 

conclusion, I raise some implications arising from the findings presented in this chapter 

for OHS policy makers and various stakeholders, relating to the development of firms’ 

capacity to assess and manage OHS risks effectively in plant design and manufacture.23

 

 

7.2  Risk Assessment and Risk Management Concepts 

The form of risk management incorporated in Australian OHS law, particularly in the 

plant regulations and generic plant codes of practice, conceptually distinguished 

“hazards”, “risks,” “assessment of risks” and “risk control measures.” Hazards were 

defined as the potential to cause injury or illness.24 Risk was defined as the probability 

and consequences of occurrence of injury or illness,25 or the likelihood of injury or 

illness arising from exposure to a hazard.26 Assessment of risk therefore involved 

consideration of the consequences (injury or illness) and the probability/likelihood of 

their occurrence. Risk control measures were the preventive measures used to eliminate 

or minimise risks, and were to be determined by duty holders on the basis of hazard 

identification and assessment of the risk arising from each hazard.27

 

 

In this section, I examine plant designer-manufacturers’ familiarity with hazard, risk, 

risk assessment and risk control concepts. My analysis is based on interviews conducted 

in the 66 firms in this research. I was interested in the use of the terms hazard, risk and 

risk assessment, or the related terms assessment of risk and risk analysis,28

                                                 
22  See section 7.5. 

 by the key 

individuals interviewed for this research. I was also interested in how key individuals 

talked about risk control measures. 

23  See section 7.6. 
24  See OHSWR 1995 (SA) r 1.1.5(1); OHSR (Plant) 1995 (Vic) r 105(1); and see also National 

Occupational Health and Safety Commission, National Standard for Plant, NOHSC:1010 (1994), 
Canberra, AGPS, 1994, cl 4. 

25  OHSWR 1995 (SA) r 1.1.5(1); National Occupational Health and Safety Commission, n 24, cl 4. 
26  OHSR (Plant) 1995 (Vic) r 105(1). 
27  See chapter 3, section 3.3.3.2. 
28  Risk analysis is a related term in the OHS literature which differentiates a risk analysis phase and a 

risk evaluation phase within risk assessment. Risk analysis includes hazard/risk identification and risk 
estimation. See Cross J et al, ‘Identifying, monitoring and assessing occupational hazards’ in Bohle P 
and Quinlan M (eds), Managing Occupational Health and Safety. A Multidisciplinary Approach, 
MacMillan Publishers Australia, Melbourne, 2000, 364-427, 366-368; Frick K, ‘European Union’s 
legal standard on risk assessment’, in Karwowski W (ed), Handbook of Standards and Guidelines on 
Ergonomics and Human Factors, Lawrence Erlbaum, New Jersey, 2005, 471-491. 
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I found that the key individuals in some firms did not use the term hazard (41% (27 of 

66))29 and/or the term risk (26% (17 of 66)).30 Also, some of the same firms and some 

others, did not conduct or engage a consultant to conduct, any process which they called 

risk assessment31 (41% (27 of the 66)).32 In constructing OHS knowledge through 

practice,33

 

 those involved in plant design and manufacture had not necessarily worked 

in or had experience of situations through which they became familiar with hazard, risk 

and risk assessment terms.  

The absence of the terms hazard and risk from the discourse of key individuals was 

more evident in firms that did not conduct any form of risk assessment34 but the key 

individuals in most firms used more everyday language. They talked about “safety 

issues” and/or “safety problems” (62% (41 of 66))35 and “safety aspects” and/or  “safety 

things” (45% (30 of 66)).36 Rather than discussing risk control measures, they referred to 

“safety features”, “safety measures” and/or “safety devices” (29% (19 of 66)),37

                                                 
29  The firms were, in South Australia, DM-2, DM-3, DM-4, DM-5, DM-6, DM-7, DM-8, DM-10, DM-

17, DM-22, DM-25, DM-27, DM-29, DM-31, DM-34, DM-37; and, in Victoria, DM-24, DM-38, 
DM-41, DM-46, DM-47, DM-52, DM-53, DM-54, DM-63, DM-66, DM-67. 

 or simply 

30  The firms were, in South Australia, DM-2, DM-3, DM-5, DM-9, DM-17, DM-20, DM-26, DM-27, 
DM-29, DM-31, DM-34, DM-37; and, in Victoria, DM-24, DM-44, DM-46, DM-53, DM-66. 

31  Or assessment of risk or risk analysis. 
32  The firms were, in South Australia, DM-2, DM-3, DM-5, DM-6, DM-7, DM-9, DM-16, DM-17, DM-

20, DM-21, DM-25, DM-26, DM-27, DM-29, DM-31, DM-32, DM-34, DM-37; and, in Victoria, 
DM-24, DM-38, DM-41, DM-44, DM-45, DM-47, DM-50, DM-53, DM-54. 

33  As I showed in chapter 6. 
34  Among the 27 firms that did not conduct risk assessment, the key individuals in 18 of these firms did 

not use the term hazard and in 15 firms they did not use the term risk. The key individuals in all of 
these firms did not use the term risk assessment to describe any of their practices. 

35  The firms in which key individuals used the expressions safety issues and/or safety problems were, in 
South Australia, DM-7, DM-8, DM-10, DM-12, DM-14, DM-15, DM-16, DM-17, DM-18, DM-19, 
DM-20, DM-21, DM-22, DM-25, DM-26, DM-27, DM-28, DM-29, DM-31, DM-35; and, in Victoria, 
DM-36, DM-38, DM-39, DM-40, DM-45, DM-47, DM-48, DM-49, DM-52, DM-53, DM-54, DM-55, 
DM-57, DM-59, DM-60, DM-61, DM-62, DM-63, DM-65, DM-66, DM-67. 

36  The firms in which key individuals used the expressions safety aspects and/or safety things were, in 
South Australia, DM-3, DM-4, DM-5, DM-10, DM-11, DM-14, DM-15, DM-17, DM-23, DM-31, 
DM-32, DM-34, DM-35; and, in Victoria, DM-36, DM-38, DM-39, DM-40, DM-49, DM-51, DM-54, 
DM-55, DM-56, DM-57, DM-59, DM-60, DM-61, DM-62, DM-63, DM-65, DM-67. 

37  The firms in which key individuals used the expressions safety features, safety measures and/or safety 
devices were, in South Australia, DM-5, DM-8, DM-10, DM-14, DM-17, DM-18, DM-28, DM-29, 
DM-35; and, in Victoria, DM-36, DM-40, DM-41, DM-43, DM-46, DM-57, DM-59, DM-62, DM-66, 
DM-68. 
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referred to particular measures such as “safety guarding”, “safety covers”, “safety rails” 

or “safety switches”.  

 

The use of more everyday expressions by the key individuals in some firms was not just 

a matter of terminology. It also reflected the conflation of concepts of hazard, risk and 

control measures in practice. It was manifested in the tendency to merge consideration 

of sources of harm with control measures in a see it/fix it approach.38

 

 In this approach, 

if the potential for someone to get hurt was recognised by a designer-manufacturer, the 

firm implemented preventive measures without considering, in a more differentiated 

way, the hazard, risk and possible risk control measures. 

This undifferentiated approach was captured in the comments of an OHS manager with 

a large South Australian designer-manufacturer of vehicle industry production plant. 

The firm had well-developed procedures for risk management, with differentiated 

process steps, but the firm’s employees preferred a less structured approach. The OHS 

manager stated: 

Just thinking about this hazard id, assessment and control process … people don’t 
understand it ... and the ones I’ve seen – some are very thorough and you can tell 
they’ve gone through all the steps that they’ve been trained to do but it still doesn’t 
mean a lot. What we do is just continual hazard elimination. Forget the id if you like, 
just keep looking, looking, looking and whenever you see a deficiency fix it and that’s 
from the start of the process to the finish of the process … just continually eliminating 
what we perceive will be the source of injury or accident and I think that’s what people 
are doing, and the three steps seem to be imposed on top … let people do what they do 
naturally and say, “oh that could hurt something, we’ll shave that off” or “that could trip 
there, we’ll get rid of that” (DM-18, lines 1238-1254). 

 
Glendon et al39

                                                 
38  A Danish study of workplace assessment similarly found that those conducting assessments lacked 

analytical abilities to separate cause and effect, and understand the principles of prevention. See 
Jensen P L, ‘Risk assessment: a regulatory strategy for stimulating work environment activities?’ 
(2001) 11(2) Human Factors and Ergonomics in Manufacturing 101-116, p 112.   

 point out that the practice of managing risk through the lens of risk 

management, and the specific tool of risk assessment, are relatively recent 

developments in workplace health and safety since the 1990s. It may simply take longer 

for risk assessment and risk management concepts to become part of the routine 

discourse and practice of firms. However, from the social constructivist perspective, 

39  Glendon I et al, Human Safety and Risk Management, 2nd ed, Taylor and Francis, Boca Raton, Florida, 
2006, pp 19 and 414. 
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learning occurs in communities of practice and is characterised by facility with the 

discourse and practice associated with particular communities of practice.40

 

 

The findings about the conflation of key concepts of hazard, risk and control measures, 

and the endemic use of everyday expressions (safety issues, problems, aspects, things, 

features or measures) are evidence of the limited interaction between the OHS regulator 

and OHS professional communities of practice on the one hand, and the plant designer-

manufacturer community of practice on the other. These findings reflect again the fact 

that few plant designer-manufacturers engaged directly with their OHS legal 

obligations,41 that few firms had sought or received guidance materials or oral advice 

from OHS regulators,42 and that the practice of plant design and manufacture was 

largely disconnected from the substantial body of knowledge relating to safe design.43

 

 

Risk assessment was part of the discourse and practice of plant design and manufacture 

in a little more than half the firms in this study (59% (39 of the 66)).44

 

 These firms, or the 

OHS consultants they engaged to conduct risk assessment, adopted or adapted diverse 

risk assessment practices from different sources. In the following section, I demonstrate 

the diversity in the practice of risk assessment. 

7.3 Differences in the Practice of Risk Assessment 

7.3.1 Overview of differences in the practice of risk assessment 

The OHS literature documents the diversification of risk assessment practice in 

workplace health and safety generally.45

                                                 
40  Palincsar A S, ‘Social constructivist perspectives on teaching and learning’ (1998) 49 Annual Review 

of Psychology 345-375, pp 354, 365. See also Lave J and Wenger E, Situated Learning: Legitimate 
Peripheral Participation, Cambridge University Press, Cambridge, UK, 1990. 

 This diversification was also evident in the 

41  See chapter 3, section 3.5. 
42  See chapter 4, section 4.4.1. 
43  See chapter 6, section 6.2. 
44  The firms were, in South Australia, DM-1, DM-4, DM-8, DM-10, DM-11, DM-12, DM-13, DM-14, 

DM-15, DM-18, DM-19, DM-22, DM-23, DM-28, DM-33, DM-35; and, in Victoria, DM-36, DM-39, 
DM-40, DM-42, DM-43, DM-46, DM-48, DM-49, DM-51, DM-52, DM-55, DM-56, DM-57, DM-59, 
DM-60, DM-61, DM-62, DM-63, DM-64, DM-65, DM-66, DM-67, DM-68. 

45  For discussion of the diversification of approaches to risk assessment see Frick K, n 28; Harms-
Ringdahl L, Safety Analysis. Principles and Practice in Occupational Safety, 2nd ed, Taylor and 
Francis, London, 2001, pp 43-54; Healey N and Greaves D, A Review of Consistency of References to 
Risk Management Frameworks in HSE Guidance, Health and Safety Laboratory, HMSO, Norwich, 
2007. See also Neathey F et al, An Evaluation of the Five Steps to Risk Assessment, Health and Safety 
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practices of the 39 designer-manufacturers that conducted, or engaged a consultant to 

conduct, a form of risk assessment for their plant. The practice of risk assessment varied 

as local goals, interactions with external actors and other activities differed, and 

influenced how assessment took shape in the context of a particular firm’s operations. 

 

In this section, I demonstrate the diversity in risk assessment practice as adopted or 

adapted by plant designer-manufacturers or their OHS consultants from technical 

standards, customers or other industry sources, the European regulatory regime for 

machinery safety or, more rarely, guidance from Australian OHS regulators. I show that 

as well as these different sources reflected in firms’ risk assessments, the practice of 

assessment differed with regard to hazard identification and risk estimation methods, 

the relationship between risk assessment and risk control, the timing of assessment and 

who conducted the assessment. I also highlight some potential strengths and weaknesses 

of particular risk assessment practices. 

 

My analysis of the practice of risk assessment among plant designer-manufacturers is 

based on interviews in the 39 firms that conducted some form of risk assessment, their 

documentation of risk assessments46

 

 and the key sources informing their assessment 

practice. For reference, I have summarised key features of the risk assessments of each 

of the 39 firms in Appendix 10.  

7.3.2 The variety of sources informing risk assessment  

A variety of sources were reflected in the risk assessment practices of plant designer-

manufacturers and their OHS consultants. The first of these was the Australian Standard 

4024.1, Safeguarding of Machinery,47

                                                                                                                                               
Executive Research Report RR 476, HMSO, Norwich, 2006. For discussion of diversity in risk 
management practice more generally see Horlick-Jones T, ‘On ‘risk work’: professional discourse, 
accountability and everyday action’ (2005) 7(3) Health, Risk and Society 293-307, pp 303-305. 

 which was the basis of nine firms’ risk 

46  I was able to review risk assessment documentation for 30 firms. Note that in Victoria a record of 
assessment was required for prescribed plant requiring design notification only. See OHSR (Plant) 
1995 (Vic) r 303. No record of risk assessment was required by OHSWR 1995 (SA), Part 3. 

47  Standards Australia, Safeguarding of Machinery. Part 1: General Principles, AS 4024.1, Standards 
Australia, Sydney, 1996, pp 30-37. Note that this was the current edition at the time of data 
generation. It is now superseded by Standards Australia, Safety of Machinery, AS 4024 (various 
parts), Standards Australia, Sydney, 2006. 
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assessments (23% (9 of 39)).48

 

 Seven of these firms used the standard themselves and two 

engaged OHS consultants who applied the standard in their risk assessments. AS 4024.1 

was listed in the Victorian Approved Code of Practice – Plant 1995 and, as such, it was 

deemed to be part of this generic plant code and was evidentiary under Victorian OHS 

law. The standard did not have any legal status under OHS law in South Australia. 

The Australian Standard 4024.1 provided a structured and detailed process for assessing 

and managing the risks of plant. The process included a risk analysis phase in which 

assessors were to determine the limits of the plant, systematically identify hazards with 

reference to information in the standard about different types of hazards, and estimate 

the level of risk based on information about the severity of harm and the probability of 

harm occurring. In turn, assessors were to determine the probability of harm by 

considering the frequency and duration of exposure to the hazard, the probability of 

occurrence of a hazardous event, and the technical and human possibilities of avoiding 

or limiting harm.49

 

 After estimating the level of risk, assessors were advised to evaluate 

risks to determine if risk reduction was required and, if so, to determine appropriate risk 

control methods. The standard provided advice about selecting different types of risk 

control measures according to the level of risk, and their relative effectiveness for 

eliminating and minimising risks. It also provided some advice about plant safety 

information. If rigorously applied, the Australian Standard 4024.1 provided a logical 

and thorough process for assessing and managing the risks of plant. 

A second source informing four firms’ risk assessments was the Australian/New 

Zealand Standard 4360, Risk Management50 (10% (4 of 39)).51

                                                 
48  The firms that derived (or used consultants who derived) their assessment practices from AS 4024.1 

were, in South Australia, DM-1, DM-11, DM-13; and, in Victoria, DM-42, DM-55, DM-56, DM-62, 
DM-66, DM-68.  

 This standard provided a 

49  Other factors to be considered in estimating the level of risk were the severity of injuries and whether 
they were reversible, irreversible or could be fatal; the number of persons affected in different aspects 
of use of the plant; the need for, nature, frequency and number of persons requiring access, and time 
spent in the danger zone; whether plant is attended and, if so, by skilled or unskilled operators; 
whether any hazardous event is likely to be sudden or arise more slowly; practical experience of the 
machinery; reliability of safety critical components and systems; whether particular risk controls can 
be defeated or circumvented; and whether controls can be maintained in the condition necessary to 
protect users. See Standards Australia, AS 4024.1, n 46, pp 33-36. 

50  Standards Australia and Standards New Zealand, Risk Management, AS/NZS 4360, Standards 
Australia, Sydney and Standards New Zealand, Wellington, 1999. Note that this was the current 
edition at the time of data generation. It is now superseded by a 2004 edition which presents a similar 
approach. See Standards Australia and Standards New Zealand, Risk Management, AS/NZS 4360, 
Standards Australia, Sydney and Standards New Zealand, Wellington, 2004. 
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generic guide to establishing and implementing risk management processes to address 

any business risks. It mapped out process steps of risk identification to determine how 

risks might arise, and risk analysis to determine possible consequences, their likelihood 

in the context of existing controls and to estimate the level of risk. The standard also 

included risk evaluation to compare estimated levels of risk against pre-established 

criteria, in order to rank risks according to the priority for attention, and risk treatment, 

including risk control. For firms applying AS 4360, a key element of risk assessment 

practice was the categorisation, with reference to standardised descriptors and matrices, 

of consequences (insignificant, minor, moderate, major, catastrophic), their likelihood 

(almost certain, likely, possible, unlikely, rare), and the level of risk (extreme, high, 

moderate and low).52 This categorisation approach was prone to subjective, arbitrary 

and unreliable judgements by assessors, as I discuss further below.53

 

 

A third source from which two firms derived their risk assessment methods was 

guidance provided by OHS regulators (5% (2 of 39)).54 One of these firms had been 

visited by an inspector during the South Australian OHS regulator’s Safer at the Source 

program and used a procedure based on guidance material provided by the inspector.55 

The other firm had obtained the Victorian OHS regulator’s Plant Hazard Checklist56 

and used this as the firm’s risk assessment.57

 

 The checklist was a series of questions 

prompting users to consider hazards that might affect plant operators, anyone working 

in the vicinity of the plant, and others who could be affected by the plant. The checklist 

included hazards relating to entanglement, crushing, cutting, stabbing, puncturing, 

striking, high pressure fluid, electrical, explosion, slipping, tripping and falling. It also 

covered ergonomic factors, suffocation, fire and thermal hazards, substances, noise, 

vibration and radiation, and prompted users to consider any other hazards not listed. 

                                                                                                                                               
51  The firms that derived (or used consultants who derived) their assessment practices from these 

technical standards were, in South Australia, DM-15; and, in Victoria, DM-52, DM-55, DM-56.  
52  Standards Australia and Standards New Zealand, AS/NZS 4360, 1999, n 50, pp 34-35. 
53  See section 7.3.4. 
54  The two firms, both South Austalian, were DM-12 and DM-28. 
55  Interview with DM-28, observation of DM-28’s assessment procedure. See chapter 4, section 4.4.2. 
56  WorkSafe Victoria, Plant Hazard Checklist, Victorian WorkCover Authority, Melbourne, 2002. 
57  See also chapter 4, section 4.4.1. 
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In addition to the firm that obtained the Plant Hazard Checklist from the Victorian OHS 

regulator, another seven firms (or their consultants) incorporated the same checklist of 

hazards in their risk assessments. They did so without identifying the original source but 

presented the same set of hazards, in the same sequence, in their risk assessment 

proformas. Through being passed on by OHS consultants or other industry sources, the 

Victorian Plant Hazard Checklist was incorporated in the risk assessment processes of 

eight firms (21% (8 of 39)).58

 

     

A fourth approach to risk assessment was reflected in the practice of designer-

manufacturers that exported, or intended to export, their plant to countries in the 

European Economic Area. This was conformity assessment with reference to the 

essential health and safety requirements in the Machinery Directive59 and/or relevant 

European harmonised standards.60 Nine firms conducted, or engaged a consultant to 

conduct, a conformity assessment for the European market (23% (9 of 39)).61 With regard 

to harmonised standards, firms (or their consultants) applied European “C type” 

standards for particular types of plant, and/or the generic “A type” standard for 

machinery risk assessment.62

 

 The latter was very similar in its approach to the 

Australian Standard 4024.1. 

Only three of the nine firms conducted the European conformity assessment themselves 

and knew about the process required, the essential requirements or particular European 

harmonised standards relating to machinery. The other six firms engaged a consultant 

who specialised in the conformity assessment of plant according to the European 

regulatory regime for machinery safety. These six firms handed the assessment over to 

the consultant and the firms themselves did not play an active part in the assessment. 

                                                 
58  The firms were, in South Australia, DM-12; and, in Victoria, DM-36, DM-51, DM-56, DM-57, DM-

60, DM-61, DM-68. 
59  European Commission, n 5, annex 1. 
60 European Commission, ‘List of References of Harmonised Standards’  

<http://ec.europa.eu/enterprise/newapproach/standards/harmstds/reflist/machines.html> (December 
2002 and current list accessed 15/2/2010). 

61  The firms that derived (or used consultants who derived) their assessment practices from the European 
Machinery Directive or harmonised standards were, in South Australia, DM-10, DM-19; and, in 
Victoria, DM-39, DM-46, DM-55, DM-57, DM-62, DM-64, DM-65. 

62  European Committee for Standardisation (CEN), Safety of Machinery – Principles for Risk 
Assessment, EN 1050, European Committee for Standardisation, Brussels, 1996. Note that this was 
the current edition of the standard at the time of data generation for this research. 

http://ec.europa.eu/enterprise/newapproach/standards/harmstds/reflist/machines.html�
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Apart from Australia Standards, the Victorian plant checklist and the European 

approach to assessment, some plant designer-manufacturers drew upon their customers 

or other industry sources, or the OHS consultants they engaged drew upon other 

industry sources. Wider customer or industry sources were reflected in the risk 

assessments of 15 firms (38% (15 of 39)).63

 

 Through these sources, firms or their 

consultants adopted different approaches to hazard identification (including the 

Victorian checklist) and different methods for risk estimation. 

With regard to risk estimation, the customer and industry methods used differing 

descriptors, numerical scales or rankings, and/or matrices to categorise consequences 

(as injury, harm or hazardous events), probability (likelihood) of these consequences 

occurring and the level of risk. Assessors compared descriptors or numerical values for 

consequences and probability on a matrix and identified the risk level for the 

corresponding consequence and probability categories. Alternatively, some numerical 

approaches multiplied consequence and probability, or used another mathematical 

formula to estimate risk from consequence and probability values. Like the Australian 

Standard 4360, the categorisation approach in the customer and industry methods was 

prone to subjective, arbitrary and unreliable judgements, as I discuss further below.64

 

 

For a further group of nine firms, there was no evidence that they drew upon any 

sources to inform their risk assessment. They used an informal process of inspecting 

their plant, as I discuss further below,65 and simply applied the term risk assessment to 

their inspection (23% (9 of 39)).66

 

  

In summary, plant designer-manufacturers and their OHS consultants constructed 

knowledge and practice for risk assessment by referring to technical standards, from 

OHS regulator guidance materials (directly or indirectly through third party sources), 

                                                 
63  The firms were, in South Australia, DM-15, DM-18, DM-35; and, in Victoria, DM-36, DM-40, DM-

43, DM-48, DM-51, DM-56, DM-57, DM-60, DM-61, DM-63, DM-65, DM-68. 
64  See section 7.3.4. 
65  See section 7.3.3. 
66  The firms were, in South Australia, DM-4, DM-8, DM-14, DM-22, DM-23, DM-33; and, in Victoria, 

DM-49, DM-59, DM-67. 
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the European Machinery Directive67 and harmonised standards,68 and their industry 

contacts. They applied elements drawn from these different sources individually, or in 

combination. As a consequence, both the sources informing risk assessment and the 

practice of assessment varied between firms, as I show in the following sections.69

 

 

7.3.3 Informal processes, hazard identification and checklists 

For nine plant designer-manufacturers, risk assessment was simply the term they used to 

refer to their informal process of inspecting the plant, thinking or talking through how 

people could get hurt and deciding what they could do to reduce the possibility of harm 

(23% (9 of 39)).70

 

  In chapter 6, I showed that 33 firms inspected their own or similar 

plant as a way to identify OHS problems, solutions to problems and opportunities to 

improve their plant. Most of these firms did not refer to this inspection as risk 

assessment but for nine firms the inspection was their risk assessment. As the manager 

of a small South Australian designer-manufacturer of agricultural machinery stated, “we 

look at the product, we assess the hazards mentally or physically and then address them 

before they go out … but there’s no formal writing” (DM-33, lines 518 -519).   

Other firms’ risk assessments also included hazard identification. They variously 

identified hazards with reference to a checklist of different types of hazards that might 

arise with plant (41% (16 of 39)),71 and/or the European essential health and safety 

requirements or harmonised standards72 (23% (9 of 39)),73 and/or they recorded the 

hazards identified for particular plant (23% (9 of 39)).74

 

   

                                                 
67  European Commission, n 5. 
68  European Commission, n 60. 
69  Sections 7.3.3 to 7.3.8. 
70  The firms were, in South Australia, DM-4, DM-8, DM-14, DM-22, DM-23, DM-33; and, in Victoria, 

DM-49, DM-59, DM-67. 
71  The firms were, in South Australia, DM-11, DM-12, DM-13, DM-15, DM-18, DM-28; and, in 

Victoria, DM-36, DM-42, DM-43, DM-51, DM-55, DM-56, DM-57, DM-60, DM-61, DM-68. 
72  European Commission, n 5; European Commission n 60. 
73  The firms whose practices were derived from the Machinery Directive or harmonised standards were, 

in South Australia, DM-10, DM-19; and, in Victoria, DM-39, DM-46, DM-55, DM-57, DM-62, DM-
64, DM-65. 

74  The firms were, in South Australia, DM-1, DM-35; and, in Victoria, DM-48, DM-52, DM-62, DM-63, 
DM-64, DM-65, DM-66. 
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Among the 16 designer-manufacturers that used a checklist, two firms simply ticked the 

boxes for relevant hazards on the checklist, added notations to the checklist about the 

need for end users to use safe work practices or personal protective equipment and this 

comprised their risk assessments.75 These firms both used the Victorian OHS 

regulator’s Plant Hazard Checklist.76

[T]hat risk assessment is supplied to all around Australia, to all our reps if they need a 
risk assessment … and it’s reassuring too for a purchasing officer. I’m not being rude to 
the purchasing officers but a lot of them have no idea. If we send them a risk assessment 
[the checklist with boxes ticked] we’ve done the right thing. They’ve asked for it, 
they’ve got it and they pass it on to the workshop foreman (DM-12, lines 773-782).  

 One had obtained the checklist from WorkSafe 

Victoria and the other had obtained it from an industry contact. Both firms called the 

completed checklist their risk assessment, retained it as a record of the assessment, and 

provided a copy to their customers and distributors. As the technical services manager 

of a medium sized South Australian designer-manufacturer of construction plant stated:  

 

This example captures the ritualistic nature of the tick-the box approach to risk 

assessment. The purpose of such assessment was for the designer-manufacturer to be 

able to provide some paperwork to customers and distributors, rather than to 

comprehensively recognise hazards and determine effective preventive measures.77

 

  

The other 14 firms that used a hazard checklist in their assessment coupled this with 

other elements in their assessment processes. Six of these 14 firms used checklists 

including the same set of hazards as the Victorian Plant Hazard Checklist,78 also 

presenting these hazards in the same sequence. The original source was clearly the same 

but these firms, or their consultants, had adopted the list from other sources and did not 

identify the original source. Four firms used checklists which included a similar list of 

plant hazards but were based on the Australian Standard 4024.1.79

 

 Three large firms had 

developed their own checklists with the involvement of their OHS personnel. One firm 

used a checklist developed by the South Australian OHS regulator.  

                                                 
75  The firms were DM-12 and DM-36. 
76  WorkSafe Victoria, n 56.  
77  A Danish study of workplace assessment similarly found that organisations less successful with 

assessment generated paperwork based on checklists. See Jensen P L, n 38, p 113. 
78  WorkSafe Victoria, n 56. 
79  Standards Australia, AS 4024.1, 1996, n 46. This standard listed similar hazards to the WorkSafe 

Victoria checklist but presented them in a different sequence. 
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In summary, plant risk assessments included hazard identification in some form, and 

some assessments incorporated a checklist of hazards. While firms used different 

checklists, all checklists provided a comprehensive reference list of hazards and 

potentially prompted assessors to consider a wider range of hazards for their plant. 

 

7.3.4 Risk estimation 

Almost half of the firms that conducted some form of risk assessment included an 

estimation of the level of risk (49% (19 of 39)).80 This reflected a technical approach to 

risk assessment in which risk is estimated based on the probability and consequences of 

adverse outcomes, and then evaluated to determine the need for further preventive 

action.81 Six of these firms’ approaches to risk estimation were based on Australian 

Standard 4024.1, Safeguarding of Machinery,82 two were based on the Australian/New 

Zealand Standard 4360, Risk Management,83 and two were based on a combination of 

these approaches. The remaining nine firms used different approaches adopted from 

customer or industry sources which applied alternative descriptors,84 numerical scales 

or rankings,85

 

 and matrices to categorise consequences, probability and level of risk. 

The diversity of risk estimation approaches is illustrated by the comments of an 

engineer with a medium sized South Australian designer-manufacturer of packaging 

plant. The firm had its own procedure for risk assessment based on AS 4024.1, but was 

also required by its customers to use their approaches, from time to time. The engineer 

stated: 

                                                 
80  The firms were, in South Australia, DM-1, DM-11, DM-13, DM-15, DM-18, DM-35; and, in Victoria, 

DM-51, DM-52, DM-55, DM-56, DM-57, DM-60, DM-61, DM-62, DM-63, DM-64, DM-65, DM-66, 
DM-68. 

81  See for example Brauer L, Safety and Health for Engineers, 2nd ed, John Wiley and Sons, New Jersey, 
2006, pp 645-653; Cross J et al, n 28, pp 365-370; Frick K, n 28; Glendon I et al, n 39, pp 17-18; 
Raafat H, ‘Risk assessment and machinery safety’ (1989) 11 Journal of Occupational Accidents 37-
50, pp 39-43. 

82  Standards Australia, AS 4024.1, 1996, n 46. 
83  Standards Australia and Standards New Zealand, AS/NZS 4360, 1999, n 50. 
84 For example, they variously categorised consequences as insignificant/negligible to 

catastrophic/fatalities; probability or likelihood as rare/remote to highly/very unlikely/practically 
impossible to almost certain/common/frequent/ very likely. 

85  For example, they variously used a numerical scale to rank consequences, probability and/or level of 
risk as 1 to 5, 1 to 10 or otherwise. In some numerical approaches a high number signified a higher 
consequence, probability or risk and in others it signified a lower value for each of these variables. 
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I know a few industries or companies use a risk assessment where you draw lines all 
over the page to match the different risks and then come up with a final rating and then 
it’s up to you to decide. Then there’s a list, if that rating is too high then you should do 
something about it. Then there’s a couple where they use the building block idea … 
Then there’s others which use a whole heap of formulas and you just about have to be a 
mathematician or an engineer to go through it and a lot of people find that’s just too 
hard and they’ll skip over that part of it. Even though it may end up a low risk … you 
end up doing something about it anyway. So it would be good if there was some kind of 
standard in that relation (DM-13, lines 433-445).  

  

As well as the diversity of approaches, this engineer’s comments also suggest the 

potential for some approaches to risk estimation to be subjective, arbitrary and 

unreliable, rather than adopting an investigative and information seeking approach to 

determine the nature of hazards, how people could be exposed to them, and the 

available options for eliminating or minimising risks.86 The subjective, arbitrary and 

unreliable nature of some methods of risk estimation is also documented in the OHS 

literature which recognises that anticipating future events is inexact, that data may not 

be available on consequences and probability, and that estimates of risk may be 

incomplete, based on past occurrences or may vary, depending on who is involved and 

whose knowledge is used.87 A further criticism of risk estimation is that conventional 

approaches only consider consequences (the extent of injury or harm) and the 

probability of these consequences ensuing.88

 

  

Australian OHS law did not require the particular approach of estimating risk by 

categorising consequences, probability and level of risk. The plant regulations and 

generic plant codes suggested methods for risk assessment which, if applied, would 

support those conducting risk assessment to gather information in order to understand 

the potential for harm arising from plant and the likelihood of that harm occurring.89

                                                 
86  See also Bluff E and Johnstone R, ‘The relationship between ‘reasonably practicable’ and risk 

management regulation’ (2005) 18 Australian Journal of Labour Law 197-239, pp 229-230. 

 

87  See Cross J, ‘Limitations and use of job safety analysis’ (2001) 23(6) Safety in Australia 11-12; Frick 
K, n 28; Health and Safety Executive, Reducing Risks, Protecting People. HSE’s Decision-Making 
Process, HMSO, Norwich, 2001, pp 28-29; Gadd S et al, Good Practice and Pitfalls in Risk 
Assessment, Health and Safety Executive Research Report RR 151, HMSO, Norwich, 2003, pp 26, 43. 

88  For discussion of additional criteria including uncertainty, dispersion and persistence of potential 
damage, the possibility of restoration, long latency, and the potential for violation of and reaction to 
violation of interests and values see Klinke A and Renn O, ‘Precautionary principle and discursive 
strategies: classifying and managing risks’ (2002) 4(2) Journal of Risk Research 159-173, p 162; 
Klinke A and Renn O, ‘A new approach to risk evaluation and management: risk-based, precaution-
based, and discourse-based strategies’ (2002) 22(6) Risk Analysis 1071-1094, p 1078.  

89  See also Bluff E and Johnstone R, n 86, p 230. 
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These methods included visual inspection of plant and the work environment in which it 

would be used, auditing, testing, technical or scientific evaluation, analysis of injury and 

near miss data, and discussions with relevant parties.90

 

 With the exception of the 

Australian Standard 4024.1, which also supported a more investigative approach to risk 

assessment, plant designer-manufacturers’ bases for constructing knowledge and 

practice about risk assessment led them in different directions from those indicated or 

advised in OHS statutory instruments. 

In summary, plant designer-manufacturers’ diverse approaches to risk estimation might 

give an illusion of a more formal assessment of risk but not necessarily support the 

achievement of substantive OHS outcomes by firms. These approaches were susceptible 

to subjective, arbitrary and unreliable judgements about consequences, probability and 

level of risk if assessors categorised these risk variables with reference to standardised 

descriptors, rankings and/or matrices. They also did not recognise the limits to 

assessors’ knowledge, did not rigorously seek information to strengthen their 

knowledge base, or failed to recognise that risk decisions inevitably vary depending 

upon whose knowledge and assumptions underpin them. 

 

7.3.5 Specialist methods for risk analysis  

Four firms applied specialist methods of risk analysis for systematically analysing what 

could go wrong with plant, based on identifying accident scenarios, accident 

contributors and ways to reduce risks before accidents happened (10% (4 of 39)).91 Two 

of these firms used fault mode effects analysis (FMEA) to analyse each major part of 

their plant, how it could become faulty and the effects on other components or the 

system. Two used hazard and operability (HAZOP) studies to evaluate each part of their 

plant, determine how deviations could occur and consider whether these could lead to 

hazards or operability problems.92

                                                 
90  OHSWR 1995 (SA) r 3.3.2; ACOP-Plant 1995 (Vic) cl 12.2. Note that these instruments also included 

quantitative risk assessment as an option but did not require it. 

 The four firms that used FMEA or HAZOP studies 

all had large engineering design teams and produced more technologically sophisticated 

91  The firms were, in South Australia, DM-15, DM-18; and, in Victoria, DM-40, DM-56. 
92  For further discussion of these methods see Reunanen M, Systematic Safety Consideration in Product 

Design, Safety Engineering Laboratory, Technical Research Centre of Finland (VTT), Espoo, 1993, p 
10; Standards Australia, AS 4024.1, 1996, p 153; Standards Australia and Standards New Zealand, 
Risk Analysis of Technological Systems – Application Guide, AS/NZS 3931, Standards Australia, 
Sydney and Standards New Zealand, Wellington, 1998, pp 21-24. 
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or large-scale plant. An example was a large South Australian firm that designed, 

commissioned and managed the construction of major plant installations. The firm’s 

engineering manager explained: 
We also use, primarily more in the larger projects, but we do it in an informal manner 
for the smaller ones, a thing called a HAZOP … once we’ve got a conceptual design of 
a plant or equipment or whatever, then as part of what we do … we have a thing called 
a P and I diagram which is a process or piping and instrument diagram and that lays out 
all the piping, and the items and the tanks and equipment in schematic form and how it 
fits together … You have a special meeting and you can engage people that facilitate it 
… You visualise it or have scenarios and you say “if this fails what happens?” “Have 
we got protection on this and all those sort of issues.” So you do that schematically … 
and then you look at the physical arrangements and make sure you’ve got access issues 
covered and platforms etc. So that’s done for major projects where you might sit down 
and do a formal HAZOP (DM-15, lines 196-216). 

 

As this example illustrates, specialist methods of risk analysis enabled those assessing 

plant to logically and systematically consider what could go wrong with plant and the 

risks arising. While such methods were not used by most plant designer-manufacturers 

in this research, some European studies93

         

 have found that these techniques can be 

usefully applied in the design and re-design of a wide range of plant, to identify 

additional accident scenarios, design solutions, safeguards, and information or warnings 

for end users. However, application of these techniques uses additional design 

resources, adds time to the design process and requires the support of trained and 

experienced personnel. It is likely that these conditions may continue to limit the 

application of such techniques in plant design and manufacture, and particularly in firms 

lacking engineering design teams with risk analysis expertise. 

7.3.6 Criteria for determining risk control measures 

Determining risk control measures was an element of all firms’ risk assessments, except 

for the two firms, discussed above,94 that simply ticked off hazards on a plant hazard 

checklist. If the risk assessment was recorded in some form, the risk control measures 

were also identified in the assessment report. However, only two firms referenced the 

legal requirement to control risks so far as practicable95

                                                 
93  Reunanen M, n 92, pp 107-109; Swuste P et al, ‘Evaluation of accident scenarios in a Dutch steel 

works using a hazard and operability study’ (1997) 26(1/2) Safety Science 63-74. 

 in their risk assessment 

94  See section 7.3.3. The firms were DM-12 and DM-36. 
95  See chapter 3, section 3.3.2.2. 
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procedures (5% (2 of 39)).96

 

 That so few firms considered this legal criterion is 

unsurprising in view of the generally low awareness of OHS legal obligations among 

key individuals in firms in this research.  

Nine firms determined risk control measures with reference to criteria provided in the 

Australian Standard 4024.1, Safeguarding of Machinery97 (23% (9 of 39)).98

We have our own check sheet … and what we’ve done is this refers to categories and 
tables which are in the document [AS 4024.1], so that if somebody picks a particular 
category then already it’s explained in here … this is the chart that makes it nice and 
easy to select something … before they start that checklist the first thing they do is they 
go to this simple process of using the standard and that’s how we’ve selected this 
category so we’ve copied this onto a computer screen … so that when somebody opens 
the file they can go to the back page [of AS 4024.1] and see how we went about getting, 
in just basic terms, just going through these three severity lists to get that (DM-11, lines 
354-372). 

 For example, 

one large South Australian designer-manufacturer of vehicle component production 

plant had developed a procedure which clarified how risk controls would be determined 

from risk categories in AS 4024.1. The procedure referenced sections of AS 4024.1 for 

engineers to check for details of risk control measures. An engineer explained: 

 

If rigorously applied, the Australian Standard 4024.1 provided a sound technical basis 

for determining risk control measures. It was compatible with the legal requirement to 

eliminate or minimise risks so far as reasonably practicable as it encouraged elimination 

of hazards by design, and provided detailed advice about control systems and devices to 

minimise risks, and the selection of controls proportionate to risk.99

 

    

One firm’s assessment methods incorporated the firm’s own criteria for evaluating 

whether preventive action should be taken, and the type of action, according to the 

estimated level of risk (3% (1 of 39)).100

                                                 
96  The firms, both Victorian, were DM-56 and DM-65. Note that DM-56 was one of the three firms in 

which key individual interviewed knew some detail about Australian OHS law and the key individuals 
in DM-65 knew a little about the law. 

 The firm’s approach called for risks categorised 

as level 1 to 3 to be eliminated, risks categorised as level 4 or 5 to be eliminated if 

97  Standards Australia, AS 4024.1, 1996, n 46. 
98  The firms were, in South Australia, DM-1, DM-11, DM-13; and, in Victoria, DM-42, DM-55, DM-56, 

DM-62, DM-66, DM-68. Note that the assessment of DM-56 applied both AS 4024.1 and recognised 
the legal criterion of practicability. 

99  Standards Australia, AS 4024.1, 1996, n 46, chs 6-10. 
100  The Victorian firm was DM-57. 
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practicable, and risks categorised as level 6 to be eliminated only if such measures were 

cost neutral. This example of alternative criteria for evaluating risk and determining 

preventive measures again illustrates the arbitrary nature of some risk decision-making, 

as well as inconsistency with the legal requirement to eliminate or minimise risk so far 

as reasonably practicable. 

 

In addition to the legal, technical or alternative criteria considered by some firms in 

determining risk control measures, all of the designer-manufacturers in this research that 

conducted risk assessment, as well as those that did not, made choices about control 

measures which were shaped by their commercial motivations and the attitudes of key 

individuals in firms. They determined preventive measures that were known, available, 

and that they considered acceptable having regard to plant functionality, cost, 

competiveness or other commercial goals, and the attitudes of key individuals about the 

firm’s responsibility (or not) for risk control. I return to this issue in chapter 8 where I 

examine the motivational factors which shaped plant designer-manufacturers’ responses 

to OHS, including their risk control action. 

   

7.3.7  The timing of risk assessment 

Australian OHS law and the European regulatory regime for machinery safety both 

required that plant was designed and constructed to be safe and without risks to 

health.101 Plant designer-manufacturers supplying to both Australian and European 

markets were therefore legally required to address OHS early in the life cycle of plant. 

The safe design literature also emphasises the importance of addressing OHS from the 

earliest stages of design in order to maximise opportunities to eliminate hazards and 

enable fundamentally different designs; and to ensure that risk control measures are 

compatible with the design, not readily removable by end users, and not likely to be 

removed or disarmed because they are a hindrance.102

                                                 
101  See chapter 3, sections 3.3.2.1 and 3.4. 

   

102  Kletz T, ‘Making safety second nature’ (1998) 17(3) Process Safety Progress 196-199, p 197; Polet P 
et al, ‘Modelling border-line tolerated conditions of use (BTCU) and associated risks’ (2003) 41(2-3) 
Safety Science 111-136, p 133; Reunanen M, n 92, p 108. See also Sagot J et al, ‘Ergonomics in 
product design: safety factors’ (2003) 41 Safety Science 137-154, pp 137-154. For discussion of a 
problem solving approach in design which begins with defining function and then designing to 
address safety and functionality integrally see Swuste P et al, ‘Application of design analysis to 
solution generation: hand-arm vibration in foundation pile head removal in the construction industry’ 
(1997) 27 (2/3) 85-98. See also Seim R and Broberg O, ‘Participatory workspace design: a new 
approach for ergonomists’ (2010) 40 International Journal of Industrial Ergonomics 25-33. 
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While 15 plant designer-manufacturers conducted risk assessment at the design stage103 

(38% (15 of 39)),104 and two firms conducted assessment from the manufacture stage (5% 

(2 of 39)),105 there was a strong tendency for firms to leave assessment until a later stage. 

Fourteen firms did not assess risks until the supply or installation of the plant (36% (14 of 

39)),106 and eight firms did not assess risks until after the plant was in end use in 

workplaces (21% (8 of 39)).107

 

 

It is important to emphasise that failure to conduct risk assessment at the design or 

manufacture stages did not mean that a designer-manufacturer took no action to address 

OHS in these early life cycle stages. Those involved in plant design and manufacture 

might examine OHS issues on diagrams or plans during computer aided design, when 

trialling prototypes or models, or by other means.108

  

 However, the activity that firms 

called risk assessment was distinct from these activities and was often done too late to 

enable fundamentally different designs, or to ensure that safeguards were integral to and 

compatible with the design and function of the plant. Assessments conducted as late as 

supply, installation or end use might at best prompt designer-manufacturers to retrofit 

risk control measures or bring OHS issues to their attention which they might address if 

they developed new models of their plant, at a later date. 

7.3.8 Persons conducting risk assessment 

The OHS literature recommends that teams of people should conduct risk assessments 

in order to gather the collective knowledge, skills and experience of a range of people, 

and to take account of different interests, perceptions and assumptions about risks.109

                                                 
103  Note that some firms that assessed risk at the design stage also assessed risk at the manufacture and/or 

supply or installation phases. 

 

104  The firms were, in South Australia, DM-1, DM-4, DM-11, DM-13, DM-15, DM-18, DM-22; and, in 
Victoria, DM-39, DM-40, DM-42, DM-55, DM-56, DM-59, DM-66, DM-67. 

105  The firms were DM-14 in South Australia; and DM-60 in Victoria. 
106  The firms were, in South Australia, DM-8, DM-12, DM-19, DM-23, DM-33, DM-35; and, in Victoria, 

DM-36, DM-43, DM-48, DM-49, DM-51, DM-57, DM-61, DM-65. 
107  The firms were, in South Australia, DM-10, DM-28; and, in Victoria, DM-46, DM-52, DM-62, DM-

63, DM-64, DM-68. 
108  These other practices were discussed in chapter 6, sections 6.4.3-6.4.5. 
109  Gadd S et al, n 87, p 19; Glendon I et al, n 39, pp 34-35. See also Walters D and Frick K, ‘Worker 

participation and the management of occupational health and safety: reinforcing or conflicting 
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Team-based assessment, together with rigorous gathering of information about hazards 

and risk control measures, may be a firm’s best protection against arbitrary, subjective 

and unreliable risk assessment.110 The OHS literature also cautions against firms relying 

on consultants to conduct risk assessment because firms that outsource assessment may 

not learn about the process themselves, and because consultants may not have adequate 

knowledge of the system assessed.111

 

 

With regard to who conducted plant risk assessment, the practices of most of the plant 

designer-manufacturers in this research were weak in several respects. Although 31 

firms conducted risk assessments in-house (79% (31 of 39)),112 25 of these firms involved 

only one or two people in their assessments.113 Those involved were usually design or 

project engineers or draftsmen, managers responsible for product development or 

production, or other managers. Only six plant designer-manufacturers, all large firms, 

used a team of people to conduct risk assessments (15% (6 of 39)),114

 

 involving engineers, 

production and/or OHS personnel in their assessments.  

A further seven firms engaged OHS consultants to conduct all of their plant risk 

assessments (18% (7 of 39)), 115 and one firm engaged a consultant to conduct some 

assessments (3% (1 of 39)).116

                                                                                                                                               
strategies?’ in Frick K, et al (eds), Systematic Occupational Health and Safety Management. 
Perspectives on an International Development, Pergamon, Amsterdam, 2000, 43-65.  

 The firms that engaged consultants did not involve their 

own employees in the assessment process, and the consultants did not have full 

110  See also section 7.3.4 for discussion of weaknesses in risk estimation aspects of risk assessment. 
111  Gadd S et al, n 87, p 20.  
112  The firms were, in South Australia, DM-1, DM-4, DM-8, DM-10, DM-11, DM-12, DM-13, DM-14, 

DM-15, DM-18, DM-22, DM-23, DM-28, DM-33, DM-35; and, in Victoria, DM-36, DM-39, DM-40, 
DM-42, DM-43, DM-48, DM-49, DM-51, DM-56, DM-59, DM-60, DM-61, DM-65, DM-66, DM-67, 
DM-68. Note that the Victorian firm DM-57 conducted some assessments in-house and had some 
assessments conducted by a consultant. See n 122. 

113  The firms were, in South Australia, DM-1, DM-4, DM-8, DM-10, DM-12, DM-13, DM-14, DM-22, 
DM-23, DM-28, DM-33, DM-35; and, in Victoria, DM-36, DM-39, DM-40, DM-42, DM-48, DM-49, 
DM-51, DM-59, DM-60, DM-61, DM-66, DM-67, DM-68. 

114  The firms were, in South Australia, DM-11, DM-15, DM-18; and, in Victoria, DM-43, DM-56, DM-
65. 

115  The firms were, in South Australia, DM-19; and, in Victoria, DM-46, DM-52, DM-55, DM-62, DM-
63, DM-64. 

116  This Victorian firm was DM-57. 
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knowledge of potential OHS problems with the plant as they did not, with one 

exception,117

 

 consult the designer-manufacturers’ customers or end users. 

The key reason that plant designer-manufacturers chose to use consultants was because 

they perceived that risk assessment required particular expertise which was not 

available in their firms, and they did not consider it worthwhile or did not believe that 

they could develop the necessary expertise in-house. For example, a medium sized 

Victorian firm that supplied its plant within Australia and overseas, including to Europe, 

conducted risk assessment about once each year when the firm produced a new item of 

plant. The firm’s engineering manager and engineer respectively stated that: 

[The consultant] is an expert at it so he was contracted to do a formal risk assessment of 
the product (DM-55, lines 293-295). 

I would like to continue to use an expert on it (DM-55, line 372). 

Yeah, I think it’s necessary for us, rather than creating experts within the building. I 
mean this process happens once a year (DM-55, lines 374-376). 

 

A specific area of expertise for which plant designer-manufacturers engaged consultants 

was conformity assessment for the European market, as required by the European 

regulatory regime for machinery safety. Of the eight firms that engaged a consultant to 

conduct all or some risk assessments, four used a consultant to assess the conformity of 

their plant to European machinery safety requirements, and two others used a consultant 

for assessment under European as well as Australian OHS law.  

 

The number of firms that sought input to risk assessment from their customers or end 

users of their plant was small. Nine firms involved their customers in their risk 

assessments (23% (9 of 39)),118 and six (of the nine) firms also involved end users (15% (6 

of 39)). There were separate instances of designer-manufacturers being involved in risk 

assessments initiated by their customers (13% (5 of 39)).119

                                                 
117 Only one firm’s OHS consultant consulted the firm’s customers and end users as part of the 

assessment process. Source: interview with DM-62 and consultant’s assessment report including 
description of method. 

 Overall, customer or end user 

involvement in risk assessment was less common than some other forms of input such 

118  The firms were, in South Australia, DM-1, DM-11, DM-13, DM-15, DM-18; and, in Victoria, DM-56, 
DM-59, DM-62, DM-65. 

119  The firms involved in their customers’ risk assessments were, in South Australia, DM-14, DM-19, 
DM-23; and, in Victoria, DM-41, DM-61. I did not have access to the customers’ risk assessments 
and have therefore not included any analysis of these assessments here. 
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as user trials, consultation and ad hoc feedback from people with experience of plant in 

end use.120

 

 

In summary, risk assessment was “in the side-car” in the practices of most of the plant 

designer-manufacturers121

 

 that conducted risk assessment, or engaged a consultant to 

conduct assessment for them. It was typically sidelined in the activities of one or two 

people in a firm or outsourced, and was not routinely integrated in the interactions 

between plant designer-manufacturers and their customers.  

7.3.9 Some observations about risk assessment practices 

There was considerable diversity in the meaning and practice of risk assessment as 

variously developed, adopted or purchased by plant designer-manufacturers, and 

drawing upon particular technical standards, customer and other industry sources, the 

European regulatory regime for machinery safety or, more rarely, Australian OHS 

regulators. Some risk assessment practices had the potential to support the logical, 

thorough and timely consideration of hazards, risks and risk control measures by firms. 

These practices included: identification of hazards with reference to comprehensive 

checklists of plant hazards; more structured and information seeking approaches, such 

as that presented in the Australian Standard 4024.1; assessment at the design stage and 

assessment involving a range of people. Intuitively, these practices might be expected to 

strengthen firms’ OHS decision-making and action, and their performance with respect 

to the substantive OHS outcomes – hazard recognition, risk control and plant safety 

information. 

 

Other approaches to risk assessment potentially narrowed the focus of assessment or 

increased the possibility of plant designer-manufacturers making arbitrary, unreliable or 

subjective decisions. These practices included: informal assessments; a pre-occupation 

with categorising risk variables with reference to risk descriptors, rankings and/or 

matrices; the practice of using only one or two people to conduct assessments; lack of 

involvement of customers or end users; outsourcing assessment to external consultants 
                                                 
120  See also chapter 6, section 6.4.4. 
121  The side-car expression has been used by Nordic researchers to highlight the treatment of OHS as a 

separate rather than integrated function of business management. See Jensen P L,  ‘Assessing 
assessment: the Danish experience of worker participation in risk assessment ‘ (2002) 23(2) Economic 
and Industrial Democracy 201-227, p 204. 
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without any in-house involvement; and delaying assessment until supply, installation or 

end use of plant. 

 

Below,122

 

 I demonstrate that some of these different features of risk assessments were 

linked with firms achieving better performance for the substantive OHS outcomes, and 

others were not. First, I examine the extent to which plant risk assessment was part of a 

systematic approach to managing OHS in plant designer-manufacturer firms.  

7.4  Systematic Management of OHS in Plant Design and Manufacture 

The constitutive, self-regulatory approach of Australian OHS law required plant 

designers and manufacturers to institutionalise arrangements to comply with their 

obligations under the law as an ongoing state of affairs.123 Australian OHS law did not 

explicitly require any duty holders to establish and implement OHS management 

systems but the OHS and wider regulatory literature suggests that systematic 

management may facilitate organisations’ compliance with OHS and other social and 

business regulation.124 The systematic management of OHS involves organisations 

accepting responsibility for OHS, building capacity and ensuring sufficient human and 

financial resources to manage OHS. It also involves implementing, maintaining, 

monitoring and reviewing organisational arrangements to manage OHS, including risk 

management and communication with and participation by workers.125

                                                 
122  See section 7.5. 

 

123  See chapter 3, sections 3.1 and 3.3.2.2. See also Hutter B, n 2, pp 5, 15-16, 77, 301-302; Johnstone R 
and Jones N, n 2, 483-502. 

124  For reviews of developments in systematic OHS management see Bluff L, Systematic Management of 
Occupational Health and Safety, Working Paper 20, National Research Centre for OHS Regulation, 
The Australian National University, Canberra, 2003; Frick K and Wren J, ‘Reviewing occupational 
health and safety management – multiple roots, diverse perspectives and ambiguous outcomes’ in 
Frick K et al (eds), Systematic Occupational Health and Safety Management, Perspectives on an 
International Development, Pergamon, Amsterdam, 2000, 17-42; Hale A and Hovden J, ‘Management 
and culture: the third age of safety. A review of approaches to organisational aspects of safety, health 
and environment’ in Feyer A-M and Williamson A (eds), Occupational Injury. Risk, Prevention and 
Intervention, Taylor and Francis, London, 129-165. For a study of self-regulation of social and 
business obligations more generally see Parker C, The Open Corporation. Effective Self-Regulation 
and Democracy, Cambridge University Press, Cambridge, 2002, pp ix-x, 43-61. 

125  See for example Bluff L, n 124; Gallagher C, Health and Safety Management Systems: An Analysis of 
Systems Types and Effectiveness, National Occupational Health and Safety Commission, Sydney, 
1997; Hale A, ‘Safety management in production’ (2003) 13(3) Human Factors and Ergonomics in 
Manufacturing 185-201; Hutter B, n 2, pp 301-302; Nytrö K et al, ‘Organisational prerequisites for 
the implementation of systematic health, environment and safety work in enterprises’ (1998) 30 Safety 
Science 297-307; Saksvik P Ø and Quinlan M, ‘Regulating systematic occupational health and safety 
management. Comparing the Norwegian and Australian experience’ (2003) 58(1) Industrial Relations 
33-59; Zwetsloot G, ‘Developments and debates on OHSM system standardisation and certification’ 
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In Australia, workers’ compensation authorities have encouraged large and medium 

sized organisations to implement OHS management to achieve a reduction in workers’ 

compensation levies, or required them to implement OHS management performance 

standards as a condition for self-insurance under workers’ compensation schemes.126 

There are also voluntary Australian Standards and guidelines setting out arrangements 

for systematic OHS management.127 The various OHS management standards and 

guidelines have largely focused on employers managing health and safety in relation to 

their workforces, whether as employees or other types of workers,128 and have generally 

paid little or no attention to the management of OHS in design, manufacture and other 

upstream129 functions.130

                                                                                                                                               
in Frick K et al (eds), Systematic Occupational Health and Safety Management, Perspectives on an 
International Development, Pergamon, Amsterdam, 2000, 391-412, pp 392-393. For discussion of the 
self-regulation of business functions more generally see Parker C, n 124, pp 31, 43-61, 116. 

   

126  For some examples current at the time of data generation for this research see Victorian WorkCover 
Authority, SafetyMAP: Auditing Health and Safety Management Systems, 4th edition, Victorian 
WorkCover Corporation, Melbourne, 2002; WorkCover Corporation of South Australia, Safety 
Achiever Business System. Performance Standards, WorkCover Corporation of South Australia, 
Adelaide, 2001; WorkCover Corporation of South Australia, Code for the Conduct of Exempt 
Employers Under the WorkCover Scheme, WorkCover Corporation of South Australia, Adelaide, 
2001. 

127  For some examples current at the time of data generation for this research see Standards Australia, 
Occupational Health and Safety Management Systems - Specification With Guidance for Use, AS 
4801, Standards Australia, Sydney and Standards New Zealand, Wellington, 2001; Standards 
Australia and Standards New Zealand, Occupational Health and Safety Management Systems – 
General Guidelines on Principles, Systems and Supporting Techniques, AS/NZS 4804, Standards 
Australia, Sydney and Standards New Zealand, Wellington, 1997. For an international equivalent see 
International Labour Organisation, Guidelines on Occupational Safety and Health Management 
Systems, International Labour Organisation, Geneva, 2001. 

128  For discussion of United States Occupational Health and Safety Administration (OSHA) Voluntary 
Protection Program and state-based Cooperative Compliance Programs see Needleman C, ‘OSHA at 
the crossroads: conflicting frameworks for regulating OHS in the United States’ in Frick K et al (eds), 
Systematic Occupational Health and Safety Management, Perspectives on an International 
Development, Pergamon, Amsterdam, 2000, 67-85. For discussion of the European approach see 
Walters D and Jensen P L, ‘The discourses and purposes behind the development of the EU 
Framework Directive’ in Frick K et al (eds), Systematic Occupational Health and Safety Management. 
Perspectives on an International Development, Pergamon, Amsterdam, 2000, 87-98. For the 
Norwegian regulation on internal control of safety, health and environment see Nytrö K et al, n 125. 
For a comparison of Norwegian and Australian developments in systematic OHS management see 
Saksvik P Ø and Quinlan M, n 125. 

129  In this thesis the term upstream refers to design, manufacture, import and supply. 
130 For a review of some OHS management standards (and quality management standards) current at the 

time of data generation, and hence applicable to the plant designer-manufacturers in this research, see 
Bluff L, ‘Producing risks: creating safety – how is product safety addressed in management systems?’ 
in Pearse W et al (eds), Occupational Health and Safety Management Systems. Proceedings of the 
First National Conference, Crown Content, Melbourne, 2001, 101-121. Note that guidelines on OHS 
management issued by the UK Health and Safety Executive guidelines were more expansive, 
encouraging organisations to apply their arrangements for managing OHS to all aspects of their 



Chapter 7: Arrangements for Assessing Risk and Managing OHS 
 
 

  271 

 

In this section, I examine the extent to which plant designer-manufacturers managed 

OHS on an ongoing basis. My analysis of firms’ OHS management is based on 

interviews in the 66 firms in this research, any documentation of procedures and 

arrangements for managing OHS in firms, and key sources informing these firms’ OHS 

management practice.    

 

Three large South Australian firms were self-insurers under that state’s workers’ 

compensation scheme and, in order to maintain their self-insurer status, implemented 

the OHS management performance standards contained in the WorkCover Corporation 

of South Australia’s code of conduct for exempt employers.131 A fourth large firm in 

Victoria had arrangements in place for managing OHS and was working towards 

conformity with the Australian and New Zealand Standard 4804 on Occupational 

Health and Safety Management Systems.132

 

 

These four firms integrated the management of OHS with the management of quality 

and some other business risks. They addressed the OHS aspects of plant design and 

manufacture in their OHS management arrangements, although this was not required by 

the WorkCover Corporation’s performance standards and the Australian/New Zealand 

Standard 4804 only briefly advised organisations that supply goods and services to 

consider health and safety at each stage of the design cycle and to have procedures for 

risk management that control risks to customers.133

 

    

In each of the four firms that managed OHS, senior management accepted responsibility 

for OHS and the key individuals in these firms emphasised senior management’s 

                                                                                                                                               
businesses, including the products and services generated by them and exported off site. See Health 
and Safety Executive, Successful Health and Safety Management, HMSO, Norwich, 1997, p 36.   

131  Interviews for DM-11, DM-15, DM-15.2, DM-18 and, for each firm, documentation observed at the 
firms’ premises. For the exempt employer standards see WorkCover Corporation of South Australia, n 
126, pp 9, 15-16, annexure B. Note that DM-11 had taken steps to improve its ongoing management 
of OHS, including for plant design and manufacture, after the firm was prosecuted (as an employer) 
and because the firm’s plans to gain status as a self-insurer for workers’ compensation might have 
been harmed by the prosecution. See also chapter 4, section 4.4.3.  

132  Interview for DM-56 and documentation observed at the firm’s premises. The standard referenced is 
Standards Australia and Standards New Zealand, AS/NZS 4804, n 127. 

133  Standards Australia and Standards New Zealand, n 127, pp 19, 25-26. See also Standards Australia, 
AS 4801, n 127, p 10. 
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commitment to OHS. For example, the OHS managers in two of the South Australian 

firms respectively stated: 

[S]safety is driven from the top down and as you can see on our values safety is always 
mentioned (DM-11, lines 180-181). 

[P]eople who don’t take safety on as part of the nature of the way they go about their 
work day to day then they don’t really survive in this company (DM-11, lines 207-209). 

I’ve never worked anywhere or heard of anywhere that is quite as committed to the 
safety function as what I have here. And I do have direct entrance and access to the MD 
… So safety is not seen as one of these things as forced from outside. It’s one of the 
factors that’s in-built into the culture of at least the management sector. So when we 
developed the vision and the underlying goals and targets there, right at the top of that 
list was that we’ll make sure that our processes are as safe as we can make them (DM-
15.2, lines 982-995). 

 

These examples are typical illustrations of the way that senior management accepted 

responsibility for and drove the management of OHS in these four firms. There was also 

evidence that each of the four firms took steps to build capacity for addressing OHS in 

plant design and manufacture. All four firms had in-house OHS managers whose role 

encompassed the OHS aspects of plant design and manufacture. Three of the firms also 

provided their staff involved in plant design and manufacture with access to specialist 

reference texts or other OHS information resources, and all four firms provided access 

to comprehensive collections of Australian Standards. These firms also provided OHS 

training to their staff involved in plant design and manufacture. As the business 

development manager in the Victorian firm explained: 

[O]ur guys by and large are highly trained. We run a lot of in-house workshops on 
bringing people up to speed on various aspects of the safety (DM-56, lines 424-427). 

We do a lot of training sessions with people here, our new designers, and we certainly 
put them through their paces to make sure they understand fully (DM-56, lines 642-
645). 

 

Building OHS capacity, including the OHS capacity of those involved in plant design 

and manufacture, was a priority in the four firms that managed OHS systematically. 

These firms also had a series of arrangements in place for the ongoing management of 

OHS, including decision making and action at the design and manufacture stages. Each 

firm had documented procedures for plant risk assessment which involved assessment 

during design and manufacture. They practised risk assessment on an ongoing basis, 

each time they produced new plant, and recorded their assessments. Each firm also 

collected and analysed information about injuries and other incidents involving their 

type of plant, and had arrangements for testing or checking the OHS aspects of plant 
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and for the production of plant safety information. The four firms also managed inputs 

to plant design and manufacture from suppliers or contractors, including the OHS 

aspects of these, and three of the four firms had procedures for seeking input from end 

users during design.   

 

It is not surprising that only four large firms managed OHS systematically. The OHS 

and wider regulatory literature indicates that enterprise size is a factor in the 

implementation of OHS management and other self-regulatory compliance programs, 

with such programs typically developed by or for larger organisations.134 Also, a 

number of authors have observed that OHS management systems and programs 

developed for larger enterprises are unlikely to be suitable for smaller ones.135

 

  

In a study of OHS in smaller enterprises in Europe, Walters136

 

 identified a series of 

characteristics of these enterprises which may hinder their management of OHS. In 

particular, management in smaller firms tend to have too much to handle, concentrate 

on production matters immediately in front of them, and have difficulty allocating 

human and financial resources to areas other than production. They also tend to rely on 

informal rather than formal structures and processes, and be less inclined to seek 

external advice from consultants or advisers, unless trust in the source is developed first. 

All of these factors are likely to militate against the development of commitment, 

capacity and arrangements to manage OHS and comply with OHS legal obligations in 

smaller enterprises. 

The OHS literature suggests, in the management of OHS by employers in relation to 

their workforces, that smaller enterprises are able to implement simplified approaches. 

Such approaches focus on the development of OHS capacity, participation by and 
                                                 
134 Hale A, n 125, p 187; Hale A and Hovden J, n 124, p 146; Parker C, n 124, p 56. Note also that some 

empirical research suggests that higher capital intensity (the ratio of net tangible assets to number of 
employees), rather than large organisation size per se, influences whether firms implement compliance 
programs. Ashby S and Diacon S, ‘Motives for occupational risk management in large UK 
companies’ (1996) 22 (1-3) Safety Science 229-243, p 242. 

135 See Aronsson G, ‘Contingent workers and health and safety’ (1990) 13 Work, Employment and Society 
439-459; ; Hale A and Hovden J, n 124, p 156; Quinlan M and Mayhew C, ‘Precarious employment, 
work re-organisation and the fracturing of OHS management’ in Frick K et al (eds), Systematic 
Occupational Health and Safety Management, Perspectives on an International Development, 
Pergamon, Amsterdam, 2000, 175-198, pp 179-182, 190; Zwetsloot G, n 125, pp 394, 409. 

136 Walters D, Health and Safety in Small Enterprises: European Strategies for Managing Improvement, 
PIE-Peter Lang, Brussels, 2001, pp 32-52. 
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communication with workers, hazard identification and the development of control 

options, and action plans to track implementation.137

 

 

My research suggests that similar types of simplified practices applied in plant design 

and manufacture are feasible for smaller firms and are linked with achieving better 

performance for the substantive OHS outcomes of hazard recognition, risk control and 

plant safety information. In chapter 6, I showed that in addition to having an in-house 

person trained in OHS, these feasible practices include: seeking input from end users at 

the design stage; collecting and using injury, incident and hazardous exposure 

information provided through customer feedback; seeking information from suppliers of 

safety components about state-of-the-art risk control measures; inspecting the end use 

work environment; and trialling prototypes or models. Consistent implementation of 

these practices by firms may provide an alternative basis for institutionalising positive, 

proactive and systematic arrangements that are feasible for a cross-section of firms.    

 

In the following section, I show that certain risk assessment practices also supported 

better performance by designer-manufacturers for the substantive OHS outcomes. These 

practices may be usefully integrated with the other feasible practices as arrangements 

for addressing OHS in plant design and manufacture on an ongoing basis.    

 

7.5  Practices and Arrangements Linked with Better and Poorer OHS 
Outcomes 

So far in this chapter I have demonstrated that a little more than half the plant designer-

manufacturers in this research conducted or engaged a consultant to conduct a process 

of risk assessment, applying diverse approaches, but that few firms embedded risk 

assessment in more developed systems for managing OHS systematically on an ongoing 

basis. In this section, I demonstrate that certain risk assessment practices were linked138

                                                 
137 Hale A and Hovden J, n 124, p 156; Lamm F and Walters D, ‘Regulating occupational health and 

safety in small business’ in Bluff L et al (eds), OHS Regulation for a Changing World of Work, The 
Federation Press, Sydney, 2004, 94-119, pp 106-110; Pearse W, ‘Club zero: implementing OHS 
management systems in small to medium fabricated metal product companies’ in Pearse W et al (eds), 
Occupational Health and Safety Management Systems. Proceedings of the First National Conference, 
Crown Content, Melbourne, 2001, 83-100; Walker D and Tait R, ‘Health and safety management in 
small enterprises: an effective low cost approach’ (2004) 42(1) Safety Science 69-83. 

 

138  I deliberately use the term “linked” as my analysis involved looking for co-occurrences between 
particular risk assessment practices and each substantive OHS outcome, and reflecting upon possible 
relationships. I did not presume direct causal relationships but identified patterns and trends in the 
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with markedly139 better or poorer performance for the substantive OHS outcomes. I 

consider only the risk assessment practices, or combinations of practices, for which 

there were ten or more firms applying that approach.140

 

  

My point of reference for comparing the performance of firms was, as in chapter 6,141 

the performance of the 66 designer-manufacturers in the sample overall. Among these 

66 firms, 30% had comprehensive hazard recognition, 14% had a blinkered focus on 

mechanical hazards, 47% used safe place controls as the primary risk control 

measures, 17% used some advanced or innovative controls, and 24% provided 

substantial, good quality information.142

 

  

Overall, for the 39 firms that conducted or engaged a consultant to conduct risk 

assessment, there was little evidence that assessment differentiated firms’ performance 

with regard to the substantive OHS outcomes. As summarised in Table 7.1 below, 

compared with the sample overall the performance of these 39 firms was a little better 

for hazard recognition, with more of these firms having comprehensive hazard 

recognition (41% (16 of 39)). The performance of the risk assessment firms was not 

markedly different from the sample overall with regard to blinkered hazard recognition 

(8% (3 of 39)), use of safe place controls as the primary risk control measures (46% (18 of 

39)), the use of advanced or innovative safe place controls (23% (9 of 39)), and the 

provision of substantial, good quality plant safety information (33% (13 of 39)). 

  

Focusing on particular risk assessment practices, there were some discernible 

differences in performance between firms that applied or used consultants who applied 
                                                                                                                                               

data as the basis for analytic induction and developing an explanation which accounted for the data. 
See also chapter 2, section 2.6.  

139  As I was interested in capturing major variations, I have reported the clearest or most distinct trends in 
the data. To this end, I have distinguished risk assessment practices for which the proportion of firms 
achieving a particular OHS outcome (eg comprehensive hazard recognition) was equal to or greater 
than 10% above or below the proportion of firms achieving that particular OHS outcome in the 
sample overall. 

140  For this reason I did not separately consider the performance of firms whose assessments included or 
were based on the Victorian Plant Hazard Checklist (8 firms), the Australian Standard 4024.1 (9 
firms) or Australian and New Zealand Standard 4360 (4 firms); specialist methods of risk analysis (4 
firms); EU conformity assessments variously based on essential requirements and/or particular 
harmonised standards (9 firms); customer or industry methods (firms using different versions); or the 
use of consultants to conduct assessments (8 firms).  

141  See section 6.5. 
142  For explanation of each of these outcomes see chapter 5, sections 5.2, 5.3 and 5.4. 
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certain practices. I suggested above,143

 

 that checklists might prompt assessors to 

consider a wider range of hazards for plant. There was some evidence to support this. 

As summarised in Table 7.1 below, the firms that included a checklist of plant hazards 

in their assessment process were more likely to have comprehensive hazard recognition 

(44% (7 of 16)), and none of these firms were blinkered (0% (0 of 16)). 

Firms whose assessments were more structured, including hazard identification and risk 

estimation, performed better for hazard recognition and provision of plant safety 

information. As summarised in Table 7.1 below, more of these firms had 

comprehensive hazard recognition (53% (10 of 19)), none were blinkered (0% (0 of 19)), 

and more of these firms provided substantial, good quality plant safety information 

(58% (11 of 19)). These firms did not perform markedly differently from the sample 

overall for the use of safe place controls as the primary risk control measures (42% (8 of 

19)), or for the use of advanced or innovative control measures (26% (5 of 19)). 

 

The firms conducting a more structured assessment performed relatively better on some 

OHS outcomes but did not achieve optimal performance. I argued above,144

 

 that risk 

assessment practices that used descriptors, rankings and/or matrices to categorise risk 

variables rather than an investigative, information seeking approach were prone to 

subjective, arbitrary and unreliable risk assessments. An emphasis on categorisation of 

risk variables rather than investigation of hazards, potential exposures and risk control 

solutions may explain, at least in part, the less than optimal performance of the firms 

that included risk estimation in their assessments.   

On the other hand, the firms that adopted informal approaches to assessment performed 

more poorly across a series of OHS outcomes. These informal methods were risk 

assessment in name only as they involved inspection of plant or ticking off hazards on a 

plant hazard checklist (a”tick-the-box” approach). As summarised in Table 7.1 below, 

these firms were less likely to have comprehensive hazard recognition (9% (1 of 11)), less 

likely to use safe place controls as the primary risk control measures (36% (4 of 11)) and 

less likely to use advanced or innovative controls (9% (1 of 11)). None of these firms 

provided substantial, good quality plant safety information (0% (0 of 11)). 
                                                 
143  See section 7.3.3. 
144 See section 7.3.4. 



Chapter 7: Arrangements for Assessing Risk and Managing OHS 
 
 

  277 

 

Table 7.1: Risk Assessment Practices Linked with Better and Poorer OHS 
Outcomes  

 Comprehensive Blinkered Safe place 
emphasis 

Advanced or 
innovative 

Substantial, 
good inform’n 

Group assessment 40% (4 of 10) 0% (0 of 10) 70% (7 of 10) 30% (3 of 10) 60% (6 of 10) 

Design stage 47% (7 of 15)  60% (9 of 15)  40% (6 of 15) 
Structured (haz id & 
risk estimation) 

53% (10 of 19) 0% (0 of 19)   58% (11 of 
19) 

Hazard checklist 44% (7 of 16) 0% (0 of 16))     
Any form of risk 
assessment 

41% (16 of 39)        

Whole sample 30% (20 of 66) 14% (9 of 66) 47% (31 of 
66) 

17% (11 of 
66) 

24% (16 of 
66) 

Informal (inspection 
& tick-the-box) 

9% (1 of 11)   36% (4 of 11) 9% (1 of 11) 0% (0 of 11) 

 

Note: Table 7.1 presents data for risk assessment practices linked with markedly better or poorer OHS 
performance, for which there were ten or more firms using a particular practice. The data for particular 
practices are compared to the performance of the 66 firms in the sample overall. 
 

With regard to timing of risk assessment, there was some evidence to suggest that firms 

whose risk assessments were conducted at the design stage performed better. As 

summarised in Table 7.1 above, these firms were more likely to have comprehensive 

hazard recognition (47% (7 of 15)), to use safe place controls as the primary risk control 

measures (60% (9 of 15)), and to provide substantial, good quality information (40% (6 of 

15)). These firms were not markedly less likely to be blinkered in their hazard 

recognition (7% (1 of 15)), or more likely to use advanced or innovative control measures 

(13% (2 of 15)). 

 

There was also some evidence to suggest that assessments by a group of people, either 

by a team within a plant designer-manufacturer firm and/or by a firm involving 

customers or end users in the assessment process, were linked with better OHS 

outcomes. As summarised in Table 7.1 above, firms whose assessments were conducted 

by a group were more likely to have comprehensive hazard recognition (40% (4 of 10)), 

and none were blinkered (0% (0 of 10)). They were also more likely to use safe place 

controls as the primary risk control measures (70% (7 of 10)), to use advanced or 

innovative control measures (30% (3 of 10)), and to provide substantial, good quality 

plant safety information (60% (6 of 10)).  

 

Considering the findings for risk assessment in aggregate, all forms of assessment with 

the exception of the informal approaches were linked with better performance for 
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hazard recognition, but only certain types of assessment were linked with better 

performance for risk control and plant safety information. Firms whose risk assessments 

were conducted at the design stage and/or by groups of people achieved better outcomes 

for risk control. Better outcomes for information provision were linked with design 

stage, group and more structured assessments. Risk assessment with all of these features 

might be usefully integrated with the feasible practices discussed in the previous 

section145

 

 as a way to institutionalise arrangements for addressing OHS in plant design 

and manufacture in a cross-section of small, medium and large firms.    

It is important to emphasise, however, that risk assessment practices linked with better 

OHS outcomes did not ensure optimal performance. Nor did the firms that used 

informal approaches all have poor performance for each OHS outcome. Risk assessment 

was neither a panacea nor a universal problem. The practice of risk assessment differed 

between firms but so too did the knowledge base from which those involved in plant 

design and manufacture, and their consultants, conducted assessments. As the OHS 

manager of a large designer-manufacturer of vehicle industry production plant stated:  

[T]he risk assessment is a tool that we can teach engineers how to use, and that’s what it 
is. A tool. But to make that tool work effectively you need to have the ability and the 
experience to identify potential hazards and sometimes engineers don’t always have that 
ability … so that’s knowledge and experience and then you’ve got the risk assessment 
process and then out of that you’ve got identifying appropriate control measures, which 
again is experience and knowledge based … we can help them out with the thing in the 
middle, the actual tool, but the two things on either end. It’s not something you can 
teach people, that’s my view anyway … The quality of the risk assessment comes back 
to the individual and actually using everything that’s available to them (DM-18, lines 
703-719). 

 

This OHS manager’s comments highlight the contribution of the knowledge base of 

individuals conducting risk assessment. Differences in this knowledge base, as I 

demonstrated in chapter 6, contributed to variation in OHS performance for the 

substantive OHS outcomes. 

 

With regard to more developed management of OHS, as there were only four firms with 

such arrangements I was unable to determine whether OHS management was linked 

with markedly better or poorer performance for the substantive OHS outcomes. It is 

noteworthy, however, that the performance of the four firms with regard to these OHS 

                                                 
145 See section 7.4. 
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outcomes was mixed. All four firms provided substantial, good quality plant safety 

information but only two had comprehensive hazard recognition, used safe place 

controls as the primary risk control measures and provided substantial, good quality 

plant safety information.146 The other two firms either had incomplete hazard 

recognition147 or relied on safe person measures for some risks.148

 

 Systems for 

managing OHS did not guarantee the achievement of substantive OHS outcomes. Like 

risk assessment, OHS management was not a panacea guaranteeing good OHS 

performance.  

In essence, OHS action by plant designer-manufacturers, including the assessment of 

risks and management of OHS, fell short of what was needed to perform well for OHS 

outcomes and substantively comply with OHS legal obligations when those involved 

lacked the knowledge to support well-informed and rigorous management of risks. 

Also, as I demonstrate in the next chapter, firms’ responses to OHS were the product of 

motivational factors, including the legal, quasi-legal and commercial motivations of 

firms, and the attitudes of key individuals, which influenced firms’ decision-making and 

OHS action. Risk assessment was only a key method contributing to firms performing 

well for substantive OHS outcomes when it involved: a structured assessment 

conducted at the design stage by teams of people, and involving end users; these 

practices were underpinned by a sound OHS knowledge base; and firms’ motivational 

factors provided the space for assessors to choose effective preventive measures.   

 

7.6 Conclusion 
There is cause for concern that just under half the plant designer-manufacturers in this 

research did not conduct any kind of risk assessment. There is also reason to suspect that 

the combined legal, public policy and professional pressures149

                                                 
146 These were the two South Australian firms DM-11 and DM-15. 

 to design and 

manufacture safe plant would not be satisfied simply by more firms conducting risk 

assessments. Differences in the sources informing, the methods, timing and persons 

conducting risk assessment all had implications for the quality of assessment. Risk 

assessment was a process that could be done well, in a mediocre fashion or quite poorly. 

147 This firm was the South Australian firm DM-18. 
148 This was the Victorian firm DM-56. 
149  For a summary of these legal, public policy and professional pressures see chapter 1, section 1.1. 
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Karageorgiou et al150 hypothesise that risk assessment may be a key method in making 

self-regulation work and contributing to a better work environment, or a paper tiger that 

contributes to the bureaucratisation and technocratisation of OHS policy and 

management.151

 

 My research provides empirical evidence supporting both of these 

hypotheses.  

At its best, risk assessment assisted plant designer-manufacturers to comprehensively 

recognise hazards and determine preventive measures. The process reflected a 

considered, logical and structured way to systematically identify and examine hazards, 

to inform decisions about the adequacy of existing controls, to determine whether 

additional preventive measures were needed, and to compare different risk control 

options.152 As such risk assessment could be a key method153

 

 in self-regulation that 

contributed to firms achieving substantive OHS outcomes. 

At its worst, risk assessment was little more than a “tick and flick” exercise in which the 

assessor ticked boxes on a checklist to identify hazards (not necessarily all of them), 

added notations to the checklist advising end users to use safe work practices or 

personal protective equipment, and passed the so called risk assessment on to customers 

and distributors. This ritualistic response was risk assessment as a paper tiger rather 

than a key method. When firms’ motivations for conducting assessment did not align 

with the goal of designing and manufacturing safe plant, assessment was perfunctory 

and symbolic rather than substantive.154

                                                 
150  Karageorgiou A et al, n 14, p 284. Note that these authors derived their hypotheses from a review, in 

four European countries, of the transposition and implementation of workplace risk assessment 
provisions in the European Framework Directive, European Commission, ‘Council Directive 
89/391/EEC of 12 June 1989 on the introduction of measures to encourage improvements in the safety 
and health of workers at work’ (1989) Official Journal L 183, 29/06/1989, 1-8.  

        

151 These authors also suggest a third hypothesis, that risk assessment may be a sham concealing the 
state’s hidden agenda of de-regulation and non-intervention. The last is less relevant to this analysis 
which focuses on the performance of plant designer-manufacturers. Also, my analysis of OHS 
regulators’ policy and practice in chapter 4 did not suggest that risk assessment was actively pushed 
by regulators and in that sense it was not concealing any alternative agenda. See chapter 4, section 4.3.    

152  See also Gadd S et al, n 87, p 6; Raafat H and Sadhra S, ‘Risk characterisation’ in Sadhra S and 
Rampal K (eds), Occupational Health. Risk Assessment and Management, Blackwell Science, 
London, 1999, p 177; Standards Australia, AS 4024.1, 1996, n 46, p 30. 

153  See also Karageorgiou A et al, n 14, p 284. 
154  For other empirical research which demonstrates the perfunctory and symbolic character of risk 

assessment when it is conducted by firms that have not actively appropriated the ideology and 



Chapter 7: Arrangements for Assessing Risk and Managing OHS 
 
 

  281 

 

Between the best and the worst examples of risk assessments there were a number of 

respects in which assessment was inadequate. Risk assessment was often conducted by 

one or two people in a firm, not integrated with other design and manufacture activities, 

and in the absence of proactive, systematic and ongoing action to manage OHS. 

Assessment was sometimes not conducted until plant was supplied or installed, or even 

after it was in use in workplaces. Some firms relied on consultants to conduct 

assessments, rather than developing in-house know-how and capability. Whether 

assessment was conducted in-house or outsourced, assessors often used rather arbitrary 

and subjective methods to categorise the level of risk rather than seeking out 

authoritative sources of information or consulting those with experience of the plant in 

end use. Only a small proportion of firms involved their customers in risk assessment, 

and even fewer involved actual end users of plant.  

 

The findings in this research about weaknesses in plant risk assessment by Australian 

designer-manufacturers and their consultants extend European studies155 on 

implementation of the Machinery Directive156

                                                                                                                                               
intentions of the law see Jensen P L, n 121, p 219. For further discussion of the dangers of risk 
assessment when those conducting it either do not understand the limitations of risk-based approaches 
or lack the resolve to act on the findings of assessment see Hutter B, The Attractions of Risk-Based 
Regulation: Accounting for the Emergence of Risk Ideas in Regulation, ESRC Centre for Analysis of 
Risk and Regulation, Discussion Paper No 33, The London School of Economics and Political 
Science, London, 2005.  

 which have found that assessment is 

often inadequate and, if not carried out regularly, the principles of assessment are soon 

forgotten. Collectively, these findings raise serious questions for policy makers about 

the prospects for plant designers and manufacturers institutionalising arrangements to 

comply with their continuing OHS legal obligations, and the emphasis to be placed 

upon risk assessment in OHS law, and inspection and enforcement by OHS regulators. 

There is a challenge for OHS regulators and policy makers, and industry and 

155  Boy S and Limou S, The Implementation of the Machinery Directive. A Delicate Balance Between 
Market and Safety, European Trade Union Technical Bureau for Health and Safety (TUTB), Brussels, 
2003, pp 37-39, 62-63. This study was based on interviews with woodworking machinery 
manufacturers, end users, notified bodies approved by national authorities to conduct technical 
assessments, regulators responsible for market surveillance and labour inspection, and training 
providers for design engineers and machinery operators in France, Germany, Italy and Finland. See 
also Crabb R, Health and Safety in the Agricultural Engineering Design Process, Health and Safety 
Executive Contract Research Report RR 306, HMSO, Norwich, 2000, pp 20, 39.  

156  European Commission, n 5. 
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professional stakeholders,157

 

 to consider how those involved in plant design and 

manufacture can be encouraged and supported to develop the capacity to assess and 

manage OHS risks effectively through the kind of experiential learning they favour. 

In particular, how can designer-manufacturers learn what it means to assess and manage 

OHS risks rigorously and systematically, from early in the life cycle of plant? Can these 

practices be integrated with the trialling of prototypes and models, consultation with 

customers and end users, and other everyday activities of plant design and manufacture? 

As with designer-manufacturers’ construction of OHS knowledge more generally, OHS 

regulators could play a greater role in enforcing the need for plant designers and 

manufacturers to develop capacity in assessing and managing risks, on an ongoing 

basis. They could also play a role in working with industry and professional 

stakeholders to develop experiential learning initiatives in which designers and 

manufacturers have the opportunity to engage in risk assessment and risk management 

activities. I return to these issues in chapter 9,158

 

 where I outline how such learning 

initiatives could be usefully based on the practices shown in this research to be linked 

with better OHS outcomes as the basis for establishing positive, proactive and 

systematic arrangements that are feasible for firms of different sizes.     

In this and earlier chapters, I have also foreshadowed that motivational factors, together 

with OHS knowledge, shaped plant designer-manufacturers’ responses to OHS and their 

performance for hazard recognition, risk control and plant safety information. These 

motivational factors are addressed in the next chapter. 

  

                                                 
157  The stakeholders might include industry associations, OHS professional and engineering professional 

associations, and professional and vocational educators. 
158  See chapter 9, section 9.8. 
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CHAPTER 8 

Motivational Factors Shaping Responses to OHS 
 

8.1 Introduction 

In earlier chapters,1 I have established that plant designer-manufacturers’2

 

 responses to 

OHS were shaped by the OHS knowledge of those involved in plant design and 

manufacture, which they principally constructed through everyday activities rather than 

through OHS regulatory or specialist sources. I also foreshadowed that the performance 

of firms for the substantive OHS outcomes of hazard recognition, risk control and plant 

safety information could not be explained with reference only to OHS knowledge. In 

this chapter, I examine the motivational factors (motivations, values and attitudes) that, 

together with OHS knowledge, shaped plant designer-manufacturers’ responses to OHS. 

The chapter is therefore relevant to the research question concerning why plant 

designer-manufacturers responded to OHS in the ways that they did, including the 

influence of state and non-state sources on firms’ responses to OHS. 

I argue that differences in the context of plant design and manufacture in the operations 

of particular firms and their interactions with external actors, engendered different 

motivations in firms which, together with the values and attitudes of key individuals3 in 

firms, shaped their responses to OHS.4 I explain that these motivational factors 

provided firms with positive rationales for taking OHS action,5

                                                 
1  See especially chapter 3, section 3.5; chapter 4, section 4.4; and chapter 6. 

 or negative justifications 

for limiting or not taking OHS action, and were variously linked with better or poorer 

performance for the substantive OHS outcomes of hazard recognition, risk control and 

2  In this thesis, I use the term plant designer-manufacturers to refer to firms involved in both the design 
and manufacture of workplace plant. See also chapter 2, section 2.5.2. I refer to designers and 
manufacturers separately when discussing these duty holders generally. 

3  These individuals were key decision makers in their firms and were nominated, by their firms, to 
participate in this research on the basis of their knowledge and experience of how OHS was addressed 
in the firms for which they worked. See also chapter 2, section 2.5.4. 

4  For definitions of motivations, values and attitudes see Glendon I et al, Human Safety and Risk 
Management, 2nd ed, Taylor and Francis, Boca Raton, Florida, 2006, pp 104-105, 108, 187, 189; 
Reber A and Reber E, Dictionary of Psychology, 3rd ed, Penguin Books, London, 2001, pp 63, 447-
448, 783. 

5  I use the expression OHS action to encompass all types of preventive action taken by firms including 
conducting or engaging a consultant to conduct risk assessment, applying Australian Standards, 
incorporating risk control measures in plant, or some other type of action. 
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plant safety information.  

 

I demonstrate that plant designer-manufacturers derived motivations from their 

experience or perception of legal pressures, and their commercial goals to ensure the 

marketability of their plant and firm profitability. These legal and commercial 

imperatives were the reasons behind or the factors driving firms’ decisions and actions. 

I also show that the values and attitudes of key individuals in firms mediated designer-

manufacturers’ responses to OHS, providing assumptions about responsibility for OHS 

and acting as a lens through which firms’ decisions and actions were interpreted and 

shaped, in the context of their other motivations. 

 

The chapter is structured as follows. I begin with an overview of some regulatory 

studies concerned with the contextualised nature of organisations’ responses to 

regulation and establish how my research advances these other studies.6 I then examine 

plant designer-manufacturers’ legal and quasi-legal motivations,7 their commercial 

motivations supporting and impeding OHS action,8 and the values and attitudes of key 

individuals which variously encouraged or discouraged OHS action.9 In the penultimate 

section, I identify which motivations, values and attitudes were linked with better or 

poorer performance for the substantive OHS outcomes – hazard recognition, risk 

control and plant safety information.10 In the chapter conclusion, I raise some 

implications for OHS regulators and policy makers, and others seeking to influence 

firms’ responses to OHS and OHS performance in plant design and manufacture.11

   

 

8.2 The Contextualised Nature of the Regulatory Response 
In their seminal work on compliance and enforcement, Kagan and Scholz12

                                                 
6  See section 8.2. 

 distinguish 

three popularly held conceptions of business firms. According to these conceptions, 

firms may fail to comply with the law because they are profit seeking amoral 

7  See section 8.3. 
8  See section 8.4. 
9  See section 8.5. 
10  See section 8.6. 
11  See section 8.7. 
12  Kagan R and Scholz J, ‘The “criminology of the corporation” and regulatory enforcement strategies’ 

in Hawkins K and Thomas J (eds), Enforcing Regulation, Kluwer, Boston, 1984, 67-95. 
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calculators, political citizens who disagree with the law or its enforcement,13 or 

organisationally incompetent.14

 

 Drawing on their research into response to OHS, food 

safety and other regulation by US companies, Kagan and Scholz argue that these 

conceptions are not mutually exclusive, and that economic motivations, managerial 

attitudes and competence may all play a role in a particular firm’s non-compliance. 

Other empirical studies have advanced explanations of firms’ or individuals’ responses 

to regulation with reference to their motivations, values, attitudes, or business culture. 

Hopkins’15 study of Australian companies’ responses to OHS regulation found that 

senior managers were motivated by legal, economic and reputational concerns, and a 

moral commitment to prevent harm. Genn’s16

 

 study of UK companies’ responses to 

OHS regulation found they were motivated by self-interest. This existed if poor OHS 

standards might threaten the survival of a site, there were serious and well recognised 

health risks, or a firm had reputational concerns as it was large and highly visible to the 

inspectorate or local community. For firms that lacked self-interest, OHS was 

subordinated to the more immediate pressures of production, profitability and company 

survival. 

Haines’17 study of Australian18 construction firms’ responses to workplace fatalities 

found they were influenced by the social and economic context of their operations.19

                                                 
13  In particular, they disagree in principle with aspects of the law or enforcement they regard as arbitrary 

or unreasonable. 

 

Haines found that the motivation to profit was the driving force behind firms’ decisions 

and actions, with firms prone to competitive pressures being forced to choose between 

OHS and profit, while influential or large firms were better able to accommodate OHS. 

She also found that firms’ responses to fatalities were shaped by the attitudes and 

14  Organisationally incompetent firms fail to keep abreast of the law or are otherwise incompetent. 
15  Hopkins A, Making Safety Work. Getting Management Commitment to Occupational Health and 

Safety, Allen and Unwin, Sydney, 1995, ch 11. 
16   Genn H, ‘Business responses to the regulation of health and safety in England’ (1993) 15(3) Law and 

Policy 219-233. 
17  Haines F, Corporate Regulation – Beyond “Punish or Persuade,” Clarendon Press, Oxford, 1997, 

especially pp 16-17, 22-26, 69, 74, 78, 95, 122, 133-142, 158, 215, 221 and 234-235. 
18  In the Australian state of Victoria. 
19  Haines refers to the social and economic context as structure, and concerning firm size and position in 

the contracting hierarchy at construction sites. See Haines F, n 17, ch 7. 
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perceptions of managers,20

 

 which were a basis for interpreting OHS action as consistent 

(or inconsistent) with future success of the firm, and justifying OHS action (or 

inaction). 

Gunningham et al’s21 study of the environmental performance of paper pulp 

manufacturers in four countries found that legal, economic and social pressures in 

firms’ operating environments, and management style (including attitudes) determined 

firms’ performance. The same researchers found that key influences on small US 

trucking firms’ environmental performance were economic pressures relating to the 

general market, a firm’s market niche and its financial condition.22

 

 

In her study of corporate management of social and legal responsibility, Parker23 

established the plurality of top management motivations for good corporate citizenship. 

Motivations included the potential for a competitive advantage, a sense of responsibility 

under a social contract, and the need to garner good publicity and legitimacy in public 

eyes, as well as personal moral codes. In studies of responses to nursing home and tax 

regulation, Braithwaite and co-researchers24

                                                 
20  Haines refers to managers’ attitudes and perceptions as culture. She distinguishes two types of culture 

based on managers’ attitudes to success, the perceived role of a good manager, the view of workers’ 
attitude to safety, attitude to and relationship with unions, attitude to the relationship with the 
regulator, and attitude to OHS of sub-contractor employees. She characterises a virtuous culture as 
harmonising or inclusive on each of these attributes and thus focusing on bringing all aspects of the 
business together and making a success of all aspects of the business, including OHS. In contrast, a 
blinkered culture placed priorities on certain aspects of the business which might conflict with OHS. 
See Haines F, n 17, pp 96-97.  

 found that regulatees’ responses were 

explained by motivational postures which were the conscious expressions of their 

21  Gunningham N et al, Shades of Green; Business Regulation and Environment, Stanford University 
Press, Stanford, California 2003, chs 3 to 6. 

22  Thornton D et al, “When social norms and pressures are not enough: environmental performance in 
the trucking industry” (2009) Law and Society Review 43(2) 405-435. 

23  Parker C, The Open Corporation. Effective Self-Regulation and Democracy, Cambridge University 
Press, Cambridge, 2002, ch 3. 

24  Braithwaite V, ‘Games of engagement: postures within the regulatory community’ (1995) 17(3) Law 
and Policy 225-255; Braithwaite V et al, ‘Regulatory styles, motivational postures and nursing home 
compliance’ (1994) 16(4) Law and Policy 363-394; Braithwaite V et al, ‘Taxation threat, motivational 
postures, and responsive regulation’ (2007) 29(1) Law and Policy 137-158. Motivational posture 
theory is concerned with the relationship between the regulatory system and regulatees where there is 
a history of enforcement, or at least some form of routine interaction between the regulator and 
regulatees. Through this interaction regulatees, who are seen as active participants in the regulatory 
process, determine a posture or stance to the regulatory system, deciding their level of compliance and 
evaluating the regulatory encounter vis à vis their own social identity. 
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underlying motives, beliefs, values, attitudes, interests, goals and feelings towards the 

regulatory system.25

  

   

The preceding regulatory studies offer contextualised explanations of the nature of 

organisations’ responses to regulation, and the role of motivational factors. They 

demonstrate that legal, commercial (economic) and other imperatives26 constitute 

motivations which shape organisations’ responses to regulation,27

 

 and that regulatees’ 

values, attitudes or other psychological variables may also frame their decision-making 

and action. My research advances these other studies in four ways. 

First, this research provides empirical evidence of the specific motivational factors for 

plant designer-manufacturers, in relation to the OHS aspects of products they supply to 

others. The other studies deal with employers’ responses to OHS in relation to their 

workforces,28 and/or deal with other types of regulation.29 Second, this research 

provides a nuanced account of the combination and interplay of co-existing 

motivational factors in firms which may constitute mutually reinforcing rationales for 

action or justifications for inaction, or may be inconsistent, pulling firms’ OHS effort in 

different directions. The other studies tend to characterise organisations’ responses to 

regulation and cast their motivational factors as consistent with and supporting 

particular characterisations.30

 

 

Third, by examining plant designer-manufacturers’ performance for substantive OHS 

outcomes, this research contributes additional insights about the influence of particular 

motivational factors on firms’ achievement of substantive regulatory goals. Some other 

studies have focused on organisations’ arrangements or processes (their means to 

                                                 
25  Braithwaite V, 1995, n 24, p 225; Braithwaite V et al, 2007, n 24, p 138. Note that in the context of 

the motivational posture research, a regulatory system may encompass the law, the regulator and the 
enforcement actions of the regulator.  

26  Such as, for firms in some of the other studies discussed, the social pressures from civil society. 
27  Responses to regulation variously relate to self-regulation, compliance, stance towards a regulatory 

system or other aspects of organisations’ performance. 
28  Genn H, n 16; Haines F, n 17;  Hopkins A, n 15; Kagan R and Scholz J, n 12. 
29  Braithwaite V et al, 1994, n 24; Braithwaite V, 1995, n 24; Braithwaite V et al, 2007, n 24; 

Gunningham N et al, n 21; Kagan R and Scholz J, n 12; Parker C, n 6; Thornton D et al, n 22. 
30  For example, an effectively self-regulating firm has motivations supporting self-regulation, an 

accommodating regulatee has certain attributes while a resistant one has other attributes.  
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achieving regulatory goals), and/or have not explicitly considered whether arrangements 

or processes actually support compliance with substantive regulatory goals.31 Fourth, 

this research provides empirical evidence that motivational factors do not operate alone. 

As I have begun to show in chapter 6, and crystallise in chapter 9,32 OHS knowledge as 

well as motivational factors shaped firms’ responses to OHS, and differences in OHS 

knowledge and motivational factors between firms underlay differences in their OHS 

performance and compliance with their OHS legal obligations.33

 

 

In the next three sections of this chapter,34 I examine the motivational factors 

influencing plant designer-manufacturers and shaping their responses to OHS. In these 

sections, I also explain the interplay between co-existing motivational factors in firms.35 

I then examine the link between particular motivational factors and performance for 

substantive OHS outcomes.36

 

   

8.3 Legal and Quasi-Legal Motivations 
8.3.1 Overview of legal and quasi-legal motivations 

Australian designer-manufacturers of workplace plant faced a series of legal and quasi-

legal imperatives. These included the potential for legal action under the common law, 

obligations under Australian OHS law,37 and, for firms exporting their plant into the 

European Economic Area, legal requirements implementing the Machinery Directive.38

                                                 
31  See for example, Braithwaite V et al, 1994, n 24; Braithwaite V, 1995, n 24; Braithwaite V et al, 

2007, n 24;  Genn H, n 16; Haines F, n 17;  Hopkins A, n 15; Kagan R and Scholz J, n 12; Parker C, n 
23, pp 57-60. 

 

32  See chapter 9, section 9.5. 
33  In this thesis, I use the term OHS legal obligations to refer collectively to obligations under Australian 

OHS law, the European regulatory regime for machinery safety, and obligations under the common 
law relating to civil actions for negligence or breach of statutory duty. For discussion of each of these 
components of the OHS legal obligations see chapter 3, sections 3.2, 3.3 and 3.4.   

34  See sections 8.3, 8.4 and 8.5. 
35  See especially sections 8.3.3, 8.4.4 and 8.5.5. 
36  See section 8.6. 
37  In this thesis, I use the term Australian OHS law to refer collectively to the OHS statutes, and the 

regulations and approved codes of practice made under these OHS statutes. 
38  For explanation of the OHS legal obligations relating to plant design and manufacture see chapter 3. 

For the Machinery Directive see European Commission, ‘Council directive 98/37/EC of 22 June 1998 
on the approximation of laws of the member states relating to machinery’ (1998) Official Journal L 
207, 23/07/1998, 1-46. Note that this was the current edition at the time of data generation for this 
research. 
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There were also quasi-legal technical standards that might motivate firms to take OHS 

action, as well as inspection and enforcement by Australian OHS regulators.39

 

 

In this section, I explain that although designer-manufacturers’ awareness of their OHS 

legal obligations was generally low,40 and their experience of inspection and/or 

enforcement was minimal and spasmodic,41

 

 the various legal imperatives were among 

the motivations for some firms to take OHS action. For reference, I have summarised 

which firms were motivated by legal or quasi-legal imperatives, and the relevant 

motivations for each firm, in Appendix 11. 

8.3.2 Motivations constituted through legal and quasi-legal imperatives 

There were three firms in which the key individuals42 were sufficiently aware of 

Australian OHS law for this to influence the firms’ OHS action. In a group of other 

firms the key individuals knew a little about OHS law43 and the law was the impetus for 

them to take some OHS action. In total, there were 14 firms motivated by Australian 

OHS law to take some OHS action (21% (14 of 66)).44 This action included the firms 

conducting, or engaging a consultant to conduct, a risk assessment for their plant. The 

methods of risk assessment used by firms or their consultants were often derived from 

Australian Standards, customers or other industry sources rather than OHS law.45

                                                 
39  For discussion of inspection and enforcement by Australian OHS regulators and designer-

manufacturers’ experience of OHS enforcement see chapter 4. Note that I do not discuss enforcement 
in countries other than Australia as no firms in this research had experienced such enforcement. 

 Also, 

some firms referred to and applied provisions of Australian Standards relating to aspects 

of plant safety other than risk assessment. If they used Australian Standards, these did 

40  See chapter 3, section 3.5.  
41  See chapter 4, section 4.4.2. 
42  The key individuals in designer-manufacturer firms were officers, senior managers or other senior 

staff members who were principal decision makers in their firms. 
43  See chapter 3, section 3.5 for discussion of awareness of Australian OHS law and see Appendix 6 for 

firms in which key individuals knew some detail or a little about OHS law. 
44  The firms were, in South Australia, DM-1, DM-15, DM-18, DM-22, DM-35; and, in Victoria, DM-

42, DM-43, DM-47, DM-51, DM-56, DM-57, DM-59, DM-60, DM-65. Note that these firms 
included some but not all of the firms identified in Appendix 6 as knowing a little about Australian 
OHS law. Note that, as explained in chapter 3, section 3.5.2, there were 22 firms in which key 
individuals knew a little about Australian OHS law but the law was a motivation in only 11 of these 
firms.  

45  See chapter 7 for a discussion of risk assessment. 
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not necessarily have mandatory or evidentiary status under OHS law.46

 

 Australian OHS 

law was therefore a motivation for some firms to take some OHS action but not to 

ensure that they complied fully with their obligations in OHS law.  

There were four designer-manufacturers for which a technical standard was more than 

a source of information,47 it was a driving force for OHS action (6% (4 of 66)).48 The 

technical standards provided more detailed specifications and procedures relating to 

plant safety and fitness for purpose.49 Three concerned particular types of plant (boilers 

and pressure vessels, patient lifting equipment, and cranes), and the fourth provided 

specifications and procedures for safeguarding machinery generally. The comments of 

the manager of a medium50

[M]y predecessor, who founded the company, I think what drove him initially was not 
occupational health and safety legislation, it was the standard [ISO/EN 10535]

 sized Victorian designer-manufacturer of patient hoists 

reflect the motivation to comply with a particular technical standard. He explained that: 

51

 

 and 
there was the need to market the product. And the standard had greater commercial 
value … the commercial value of complying and making sure that your machine is safe 
for other people to use (DM-39, lines 654-660).    

Each of the four designer-manufacturers motivated by a particular technical standard 

took action to comply with the standard and applied the standard closely, regardless of 

any legal standing it might have. Two of the standards were mandatory or evidentiary 

under Australian OHS law, and two did not have any legal standing. The four firms 

considered that the standards had intrinsic value because they provided authoritative 

                                                 
46  For example, AS 4024.1 had evidentiary status in Victoria but not in South Australia, and AS 4360 

did not have legal standing in either state. For the current editions of the standards at the time of data 
generation see Standards Australia, Safeguarding of Machinery. Part 1: General Principles, AS 
4024.1, Standards Australia, Sydney, 1996; Standards Australia and Standards New Zealand, Risk 
Management, AS/NZS 4360, Standards Australia, Sydney and Standards New Zealand, Wellington, 
1999. For discussion of the legal status of some technical standards in Australian OHS law see chapter 
3, section 3.3.3.1. 

47  See chapter 6, section 6.3.4 for discussion of technical standards as a widely used source of 
information. 

48  The firms were, in South Australia, DM-9, DM-13; and, in Victoria, DM-39, DM-47. 
49  For discussion of technical standards see Productivity Commission, Standard Setting and Laboratory 

Accreditation, Commonwealth of Australia, Canberra, 2006, pp 6, 14; Wettig J, ‘New developments 
in standardisation in the past 15 years – product versus process related standards’ (2002) 40 Safety 
Science 51-56. Note that technical standards might be Australian Standards, international ISO 
standards or European harmonised standards. 

50  In this research, medium firms were firms with 20 to 99 employees. See also chapter 2, section 2.5.3. 
51  International Organisation for Standardisation, Hoists for the Transfer of Disabled Persons. 

Requirements and Test Methods, International Organisation for Standardisation, Geneva, 1998. Note 
that this was the current edition of the standard at the time of data generation for this research.  
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engineering principles and/or they could accrue commercial benefits by marketing their 

plant as complying with the standard.  

 

A further legal motivation for 20 plant designer-manufacturers to take OHS action was 

inspection or enforcement by OHS or mining regulators (30% (20 of 66)).52 These 

firms derived motivation from dialogue and negotiation with inspectors, receiving or 

being aware of notices relating to their plant, being prosecuted or investigated for 

prosecution, having direct knowledge of a prosecution by reading a case transcript, 

and/or messages about inspection and enforcement amplified through their customers or 

distributors.53

 

 

The type of OHS action taken by these firms included conducting or engaging a 

consultant to conduct a risk assessment, making changes to risk control measures, 

redesigning plant to eliminate hazards at the source, and providing or making changes 

to plant safety information. Only one large54 firm had taken steps to improve its 

ongoing management of OHS, including attention to OHS in plant design and 

manufacture. The firm took this action after it was prosecuted55

   

 and because the firm’s 

plans to gain status as a self-insurer for workers’ compensation might have been harmed 

by the prosecution. 

For eleven firms that exported or intended to export their plant to the European 

Economic Area, the European regulatory regime for machinery safety56 was the 

motivation to take some OHS action (17% (11 of 66)).57

                                                 
52  The firms were, in South Australia, DM-3, DM-5, DM-11, DM-12, DM-14, DM-20, DM-22, DM-23, 

DM-26, DM-28, DM-32, DM-33, DM-35; and, in Victoria, DM-36,  DM-47, DM-48, DM-51, DM-
62, DM-65, DM-68.  

 The business goal of trading in 

53  For further discussion of firms’ encounters with and the influence of inspection and enforcement see 
chapter 4, section 4.4.  

54  In this research, large firms were firms with 100 or more employees. See also chapter 2, section 2.5.3. 
55  Based on interview with DM-11 and prosecution transcript. Case not cited here as citation would 

identify the firm participating in this research and would breach confidentiality. The firm was 
prosecuted for a breach of the employer’s duty of care in OHSWA 1986 (SA) s 19. A successful 
prosecution for a breach of OHSWA 1986 (SA) was grounds for declining a license to self-insure 
under the South Australian workers’ compensation scheme. See WorkCover Corporation, Code for 
the Conduct of Exempt Employers under the WorkCover Scheme, WorkCover Corporation, Adelaide, 
2001, p 16. 

56  European Commission, n 38. 
57  The firms were, in South Australia, DM-5, DM-10, DM-19, DM-26; and, in Victoria, DM-39, DM-

46, DM-55, DM-57, DM-62, DM-64, DM-65. 
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the European Economic Area motivated a range of responses from firms including 

conducting a self-assessment for the firm’s plant, engaging a consultant to assess the 

plant, applying relevant European harmonised standards and providing plant safety 

information. 

 

The final legal motivation was a concern about what key individuals referred to as 

litigation or legal liability. This concern was a motivation for 19 firms to take some 

action (29% (19 of 66)).58 Those concerned about litigation or legal liability were not 

aware of specific types of legal action.59

[T]he way litigation is starting to creep into this country, we’re very, very conscious 
that when we make a machine we look at it from all different angles, safety wise (DM-
12, lines 182-185). 

 They were concerned about the possibility of 

some kind of legal action involving their firms and the adverse consequences for their 

businesses if such action was taken. The comments capture the essence of this non-

specific concern: 

[Y]ou’re going to be responsible for providing that equipment and under the laws these 
days if you’re negligent in any way it could end up in some form of litigation which 
could drag on and get very expensive (DM-59, lines 224-228).   

 

Two of the firms concerned about litigation or legal liability had been defendants in 

common law actions.60 One of these firms was sued by a worker who was injured when 

he accessed the interior space of the firm’s plant which contained a rotating auger.61

                                                 
58  The firms were, in South Australia, DM-1, DM-6, DM-7, DM-8, DM-10, DM-12, DM-14, DM-16, 

DM-20, DM-21, DM-22, DM-28, DM-29, DM-33, DM-34; and, in Victoria, DM-55, DM-57, DM-59, 
DM-63. Note that the figures for concern about litigation/legal liability do not include those with 
specific experience of or knowledge of particular OHS prosecutions. These are included in section 
8.3.2 above on enforcement. The figures for litigation/legal liability do include firms with specific 
experience of common law actions.  

 

The common law action motivated the firm to develop several new design features to 

eliminate the need for operators to enter the interior of the plant to clear blockages or 

for maintenance, and also to make it difficult to access this space. The second firm, 

which had produced a particular type of machinery in large numbers for many years, 

had been involved in several common law actions. In response, the firm had produced 

additional plant safety information, conducted testing relating to the risk of projectiles 

59  See also chapter 3, sections 3.2 and 3.5. 
60  Interviewees advised that their firms had been involved in common law actions but they could not say 

what type of legal action was involved. 
61  Interview with DM-33. 
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being emitted by the plant and incorporated dead man’s clutches to prevent the plant 

from moving if the operator was not actively controlling it.62

 

   

Whether a designer-manufacturer had personal experience of common law actions or 

only a generalised concern about the possibility of such actions, the concern about 

litigation or legal liability was a motivation to seek out and address sources of harm, 

and to make plant safer. It was also a motivation to apply technical standards, or to 

provide or improve plant safety information. 

 
8.3.3 Summary of legal and quasi-legal motivations  

One or more legal or quasi-legal imperatives constituted motivations for 44 plant 

designer-manufacturers to take some OHS action (67% (44 of 66)). These motivations 

stemmed from the desire to avoid an adverse outcome, such as the cost of legal action, 

or to secure a positive outcome, such as being able to market plant as complying with 

particular legal requirements or technical standards. 

 

Legal and quasi-legal motivations were reasons behind firms’ decisions and actions on 

OHS, whether they were derived through personal experience or the perception of a 

general threat or benefit, and whether or not they were underpinned by specific 

knowledge of legal obligations or types of legal action. They had the potential to 

influence substantive OHS outcomes as they variously prompted firms to conduct or 

engage a consultant to conduct a risk assessment, to apply technical standards, to 

redesign plant or enhance risk control measures, or to provide or make changes to plant 

safety information. 

 

Particular legal or quasi-legal motivations did not operate alone. They co-existed with 

other such motivations, and/or with commercial motivations, values or attitudes, as 

summarised in Appendix 11. In a particular firm, there was interplay between different 

motivational factors which might mutually reinforce the need for OHS action or might 

be inconsistent, pulling firms’ OHS effort in different directions, as I discuss further 

below.63

  

 

                                                 
62  Interview with DM-63 and plant safety information. 
63  See sections 8.4.4, 8.5.5 and 8.6.5. 



Chapter 8: Motivational Factors Shaping Responses to OHS 
 
 

  294 

8.4 Commercial Motivations 

8.4.1 Overview of commercial motivations 

A series of commercial motivations influenced the OHS action taken by plant designer-

manufacturers. These commercial motivations were derived from designer-

manufacturers’ goals to ensure the marketability of their plant and firm profitability. 

Commercial motivations were strong sources of influence for some firms, but specific 

ones were influences for only a small number of firms. Some commercial motivations 

had the potential to encourage designer-manufacturers to take OHS action but others 

had the potential to impede OHS action. For reference, I have summarised which firms 

were motivated by commercial motivations, and the relevant motivations for each firm, 

in Appendix 11. 
 

8.4.2 Commercial motivations with the potential to support OHS action 

Four large designer-manufacturers were concerned about minimising business risks and 

had more developed systems for self-regulation and corporate governance (6% (4 of 

66)).64 These firms integrated the management of OHS with the management of quality 

and other risks. One Victorian firm was working towards conformity with the 

Australian and New Zealand Standard 4804 on Occupational Health and Safety 

Management Systems.65 The other three firms implemented OHS management 

performance standards66

 

 as self-insurers under the South Australian workers’ 

compensation scheme and for these firms there was an added financial incentive to 

proactively manage OHS to protect their self-insurer status. 

An example was a South Australian designer-manufacturer of major plant installations. 

The OHS manager explained the firm’s OHS commitment, its concern about corporate 

governance and the financial advantage of the firm’s self-insurer status: 

[D]ue diligence and corporate governance … are factors that have driven health and 
safety … In terms of our design, it’s much easier to at least have a conversation about 

                                                 
64  The firms were, in South Australia, DM-11, DM-15, DM-18; and, in Victoria, DM-56. Based on 

interviews and systems documentation observed at these firms’ premises.  
65  Interview for DM-56 and documentation observed at the firm’s premises. The standard referenced is 

Standards Australia and Standards New Zealand, AS/NZS 4804, n 127. 
66  These standards reinforced the requirement to implement OHSWA 1986 (SA) and OHSWR 1995 

(SA). See WorkCover Corporation of South Australia, n 55, pp 9, 15-16, annexure B. 
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health and safety now … I think a lot of that has been on this due diligence, corporate 
responsibility that has driven that (DM-15.2, lines 1044-1056).  

We maintain our self-insured license by compliance with the [WorkCover performance] 
standard. Maintaining exempt status saves us around about a half to three quarters of a 
million dollars a year. When our profit margin is only around $1.5m, that’s 50% of our 
profit that we would lose if we lost our self-insured status. So that’s a fairly powerful 
motivating factor … (DM-15.2, lines 1067-1075). 

 
The commercial motivation to minimise business risks drove these four firms’ 

systematic action to manage OHS. In turn, their systematic approach supported more 

rigorous hazard recognition and decision making about risk control. These findings 

concur with Gunningham et al’s study of chemical companies’ environmental 

performance which found that larger firms’ motivation to take preventive action 

primarily related to risk management, with management systems playing a role.67

 

 

Three small68 designer-manufacturers regarded producing safe plant as a business 

opportunity (5% (3 of 66)). They marketed their plant as OHS solutions and addressed the 

OHS aspects of their plant as an integral part of their businesses. A Victorian firm had 

developed a hand-held, self-supporting drill to minimise upper limb injuries. The firm 

customised its drill to order, to resolve ergonomic problems in drilling and provide a 

lifting solution for handling loads.69

It definitely does sell the machine over other machinery with these safety features. So 
it’s been worth our persistence in just being safe and putting those safety things in. If 
we could find any more we'd put them in as well because the more we’ve got they are 
interested – the end user is interested in the safety features (DM-10, lines 324-329). 

 A South Australian firm designed and 

manufactured a new type of surface finishing machine to resolve the hazardous dust, 

ergonomic and workload problems of conventional machines. The managing director 

explained: 

 

For the three firms producing safe plant as a business opportunity, OHS was marketable 

and they were motivated to seek out OHS problems and find solutions to them. These 

firms took OHS action because, like the virtuous construction firms in Haines’70

                                                 
67  Gunningham N et al, ‘Motivating management: corporate compliance in environmental protection’ 

(2005) 27(2) Law and Policy 289 – 316, pp 301, 306. 

 study, 

they perceived that OHS was integral to the future success of their businesses. 

68  In this research, small firms were firms with less than 20 employees. See also chapter 2, section 2.5.3. 
69  Interview with DM-46 and observation of plant. 
70  Haines F, n 17, pp 95, 122, 158, 215, 234. 
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Other firms were motivated by concerns about plant quality. In addition to the four 

designer-manufacturers with systems for managing business risks including quality, 

there were another six firms in which concern about quality was a motivation to take 

OHS action. In total, ten firms linked plant safety and quality (15% (10 of 66)).71

 

 For 

these firms, OHS was considered as part of plant quality. 

The technical services manager of a large Victorian designer-manufacturer of 

compressors explained the link between OHS and quality, and how OHS problems were 

recognised and addressed through the firm’s quality improvement arrangements:  
The last thing that we want is problems and faults coming down our production line and 
… the even worse thing is to impact our customers with lack of quality (DM-60, lines 
340-343). 

[I]t’s a tremendously powerful system. It’s pushed this company to where it is today by 
listening to what goes on out in the field (DM-60, lines 365-367). 

The QIR [quality improvement report] tells us right now that we’ve got a problem … 
We had a structural problem in the design of these hoses … we stopped the production 
line … And the production didn’t get going on that product line again for another two 
weeks, okay. The first thing we did was then go through all the design criteria and so 
forth. There’s an element of danger here, if it bursts off and blew hot oil and so forth 
around there, that’s one of the drivers, but really to be putting product off our line that 
wasn’t suitable for field use was – you just can’t do that and really that’s for our own 
responsibility and our – certainly our market because the perception of our market and 
so forth out there and under ISO [the quality standard] we could never do that … So this 
line shut down for a fortnight and the reason that happened was that you just can’t do 
these things overnight. You’ve got to re-design, then you’ve got to test … but that was 
driven out of our quality improvement system (DM-60, lines 471-508). 

 
As this example illustrates, in the firms that linked OHS with plant quality, concern 

about quality was a motivation to take OHS action. These firms obtained and applied 

relevant technical standards, had arrangements for seeking feedback about problems in 

end use, including hazards and hazardous exposures, and took action to address these 

problems. 

 

Another motivation for ten firms to take OHS action was the need to be competitive 

with other suppliers of the same type of plant, or the desire to secure a competitive 

                                                 
71  The firms were, in South Australia, DM-9, DM-12, DM-22, DM-26, DM-28; and, in Victoria, DM-

60. Based on interviews and quality procedures observed. See also section 8.4.2 for references for 
firms managing business risks including quality, ie DM-11, DM-15, DM-18 and DM-56. Note that 
these were not the only firms concerned about quality but the only ones in which quality concerns 
were a motivation for OHS action. 
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advantage over other suppliers (15% (10 of 66)).72

[W]e do tend to up our category rating on our safety as a selling point. We’re now 
making case packers which contain robots in them and a lot of people are very cautious 
of the robots so we’ve upped our category rating (DM-13, lines 214-217).  

 As the engineering manager in a 

medium sized South Australian designer-manufacturer of packaging plant stated: 

[I]t does drive us a little bit because it is another selling point that we can use to be able 
to compete with our competitors (DM-13, lines 256-257).   
 

As this example illustrates, the firms in which competition was a motivation for OHS 

action perceived that they were more competitive in the market place if they increased 

the safety features of their plant. For these firms, safety features were marketable. 

 
For eight firms, customers or distributors73 were the motivation for OHS action (12% (8 

of 66)).74 While interaction with customers and distributors was an integral part of doing 

business as a plant designer-manufacturer,75

 

 in these eight firms customers or 

distributors drove their OHS action. Six of these were small firms and the size of the 

other two varied from small to medium with the use of labour hire workers during busy 

production periods. All eight firms supplied their plant to large customers or 

distributors.  

These designer-manufacturers’ customers or distributors gave specific directions about 

OHS requirements to be met, sometimes in the form of detailed specifications. The 

designer-manufacturers complied with these requirements because they were contracted 

to do so and it was in their commercial interests, but they did not take responsibility for 

OHS. They perceived that their customers or distributors were taking responsibility. 

This perspective is illustrated in the following comments: 

[F]or us to be successful to win contracts we had to meet those requirements … As 
much as we hate doing some of the safety requirements they ask for – we think they’re 
over the top and we don’t necessarily agree with some of them – they add cost to the 
machine … but over the years we’ve naturally learnt what they want … (DM-5, lines 
145-158).      

[T]he people that we’re supplying it to …they walk through, they look at it and check it 
out. They may make some recommendations … There’s a strict set of procedures that 

                                                 
72  The firms were, in South Australia, DM-2, DM-9, DM-12, DM-13, DM-16, DM-31; and, in Victoria, 

DM-39, DM-43, DM-62, DM-65. 
73  Firms that did not supply their plant direct to customers supplied it through third party distributors. 
74  The firms were, in South Australia, DM-4, DM-5, DM-14, DM-17, DM-23; and in Victoria, DM-44, 

DM-66, DM-67. 
75  See chapter 6, section 6.3.3. 
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are followed to ensure that the product is safe. The final safety goes to the customer. 
The customer approves or disapproves … (DM-17, lines 165-174). 

 
The supply chain pressure reflected in these examples has been more widely recognised 

in regulatory research as a motivation, especially for smaller firms with large 

customers.76 Indeed, some regulatory scholars have suggested that limitations in the 

state’s capacity to regulate certain economic relationships directly may be compensated 

for by encouraging large enterprises to act as third party, surrogate regulators, for 

example in sub-contracting relationships and with small business.77

 

 

My research suggests that the influence of large customers did not lead to designer-

manufacturers having a greater commitment to OHS or taking sustained OHS action. 

The designer-manufacturers whose OHS action was driven by large customers or 

distributors did not take responsibility for OHS themselves. They met their customers’ 

or distributors’ requirements but might regard a particular requirement as unnecessary 

or imposing an additional cost, and as action they would not take unless required to for 

a particular contract.  

 

A further motivation in seven firms was concern about the designer-manufacturer’s 

reputation or the reputation of its plant (11% (7 of 66)).78

Your reputation in the market place is very important. Public relations and so on is a 
very important part of being successful. So if it gets around the bush that we make 
something that’s unsafe, we’re not going to be there for very long, so that’s always on 
your mind (DM-20, lines 221-225). 

 These firms wanted to avoid 

bad publicity which they perceived would impact adversely on sales and put the 

survival of the business at risk. For some firms this was a motivation to recognise and 

control hazards before plant was supplied. For others it was a motivation to address 

problems promptly when they were reported after supply. As the managing director of a 

medium sized South Australian designer-manufacturer of agricultural machinery stated: 

 

                                                 
76  See for example Gunningham N et al, n 67, pp 299, 307. 
77  See for example Gunningham N and Johnstone R, Regulating Workplace Safety. Systems and 

Sanctions, Oxford University Press, Oxford, 1999, p 133. Note that these authors caution that in some 
sectors the market, unaided, may not bring about a socially acceptable response due to the self-interest 
of some large firms to outsource on the cheapest possible terms irrespective of the OHS record of 
those with whom they deal.  

78  The firms were, in South Australia, DM-5, DM-10, DM-16, DM-20; and, in Victoria, DM-53, DM-
57, DM-64. 
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The findings about the motivation engendered by reputational concerns resonate with 

other regulatory studies which have identified reputational concerns as a motivation for 

firms to take preventive action.79

 

 Reputational concerns and the fear that negative 

publicity could threaten business survival provoke self-interest which motivates firms to 

take action. 

In summary, a series of commercial motivations provided firms with positive rationales 

for taking OHS action. Not all commercial motivations supported OHS action. As I 

demonstrate in the following section, some commercial motivations provided firms with 

justifications for limiting or not taking OHS action. 

 

8.4.3 Commercial motivations with the potential to impede OHS action 

A commercial motivation that adversely affected risk control action by some plant 

designer-manufacturers was the concern to ensure their plant would function well for its 

intended use. In half of the firms in this research the priority given to functionality 

impeded OHS action (50% (33 of 66).80

[A] machine we invented back in 1989 which is a pastoral topping machine for open 
paddocks – the whole back of the machine is flared up at a 30 degree angle and the 
whole idea of this is so that when the cut grass … it throws it up to 30 feet in the air … 
highly dangerous if you’re standing behind it … You need to guard things on the front 
so that rocks aren’t going to fly up and hit the operator but as far as the purpose of that 
machine it must be open on the back. Also we manufacture machines that put mulch 
underneath vine rows and up underneath trees. Now if it’s in a vine row the side of the 
slasher is open or the mower and it allows you to throw out to the vine line. Again you 
wouldn’t want to be standing there but the purpose of the job is to cut the grass and put 
that as organic matter underneath the vines (DM-19, lines 107-125). 

 These firms elected not to incorporate particular 

risk control measures or to increase the level of risk control because they perceived that 

these measures would reduce the functionality of their plant. The following comments, 

from small designer-manufacturers of agricultural machinery and food processing 

systems respectively, capture the essence of the concern about functionality: 

 
When you reach a point in the design where you say well if we guard this we’ll render it 
inoperative, if we don’t guard it, it’s a safety problem, then we get our customer 
involved and say here’s the position we’re in, what can we do, is it possible for you in 
some way to have people holding two buttons while this machine is operating so that 
their hands are out of the way? Or is it possible for you to train your people ... Not 

                                                 
79  See Genn H, n 16, p 223; Gunningham N et al, n 67, pp 305-306; Hopkins A, n 15, pp 163-164. 
80  The firms were, in South Australia, DM-1, DM-3, DM-5, DM-6, DM-7, DM-8, DM-13, DM-14, DM-

16, DM-19, DM-20, DM-22, DM-25, DM-29, DM-32, DM-33; DM-35; and, in Victoria, DM-24, 
DM-36, DM-39, DM-45, DM-48, DM-49, DM-50, DM-52, DM-54, DM-55 (and email 
communication), DM-57, DM-59, DM-61, DM-62, DM-63, DM-68. 
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transferring the risk to them but examining the project and saying here are the problems 
and how are we going to overcome them. And there’s generally a way of getting 
through it but you may not end up with an inherently safe piece of equipment (DM-57, 
lines 360-373).                                           
 

As these examples illustrate, functionality imperatives influenced some designer-

manufacturers’ choice of risk control measures and limited the action that they took to 

control risks. This included firms not incorporating certain control measures, providing 

safeguards as optional extras to be purchased at the customer’s discretion, or relying on 

less safe measures such as warnings to customers to keep clear of the plant and advice 

to follow safe operating procedures. Alternatively, firms might negotiate with their 

customers to take certain measures after the plant was supplied. 

 

Firms concerned about plant functionality perceived that any impediment to 

functionality might impact upon the plant’s competitiveness with other similar plant on 

the market, or its acceptance by customers. These findings are also supported by UK 

research with designer-manufacturers of agricultural machinery which found that a 

fundamental driver of these firms to design machinery to carry out the task and meet the 

demands of the marketplace.81

 

 

Another commercial motivation specifically limiting risk control action was concern 

about cost. While cost was a consideration for plant designer-manufacturers generally, 

some firms made choices about risk control measures in which cost was an over-riding 

concern, even if OHS was compromised as a result (36% (24 of 66)) firms).82

 

 The concern 

of these firms was that they must produce their plant within the resources available to 

them, that the cost must be contained to avoid loss of sales to cheaper competitors, or, 

for custom-made plant, that the cost must be within the price set by the customer. 

Some designer-manufacturers did not incorporate safe place controls that they 

considered too costly or relied on safe person measures, such as warning signs or advice 

to customers to use safe work practices, in order to contain immediate costs. Some firms 

                                                 
81  The UK research involved interviews with 30 firms that designed and manufactured agricultural 

machinery. See Crabb R, Health and Safety in the Agricultural Engineering Design Process, Health 
and Safety Executive Contract Research Report RR 306, HMSO, Norwich, 2000, p 1. 

82  The firms were, in South Australia, DM-1, DM-6, DM-8, DM-12, DM-13, DM-14, DM-15, DM-18, 
DM-33; and, in Victoria, DM-39, DM-40, DM-45, DM-48, DM-49, DM-50, DM-55, DM-56, DM-57, 
DM-59, DM-61, DM-62, DM-64, DM-66, DM-68.  
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provided certain risk control measures as optional extras, or produced safer and less safe 

models which their customers could choose to purchase at an additional cost. For 

custom-made plant, some firms negotiated with their customers to take certain measures 

after the plant was supplied, rather than the designer-manufacturer incorporating safety 

features in the plant. 

 

An example of a firm motivated by concern to contain costs was a small Victorian 

designer-manufacturer of agricultural machinery. The firm had developed an innovative 

design solution to address a significant hazard after several fatalities and serious injuries 

involving the firm’s plant, and inspection and enforcement by the Victorian and 

interstate OHS regulators. Even with these pressures to take effective preventive action, 

the firm was reluctant to produce a model incorporating the design solution unless this 

could be done without the new model being more costly than the plant supplied by the 

firm’s competitors. The managing director explained: 

[W]e see it as a significant competitive advantage in this feature, especially if we can do 
it at cost neutral, compared to our competitors. If the cost is significantly higher then it 
doesn’t become a safety feature. Unfortunately in the market that we’re working in 
safety doesn’t sell. If however safety is there at the same price then it will sell (DM-62, 
lines 217-224). 

                                                                         
As this example illustrates, from the perspective of some designer-manufacturers, cost 

was an over-riding concern which might justify not taking particular measures even 

when they might be warranted by the magnitude of the risk. The cost containment 

perspective was out of step with the statutory duties of plant designer-manufacturers, 

qualified by reasonably practicable, which required duty holders to weigh the 

magnitude of the risk against the cost of taking those measures, and to take particular 

measures unless the burden was grossly disproportionate to the risk.83

 

  

A further impediment to some firms taking OHS action was concern that there was not a 

“level playing field” in the market for their plant because of different expectations by 

OHS regulators, within or between jurisdictions, or for locally produced compared with 

imported plant. Concern about inconsistent inspection and enforcement was an 

impediment to nine firms taking risk control action (14% (9 of 66)).84

                                                 
83  For a detailed discussion of the expression reasonably practicable in the OHS statutory duties see 

chapter 3, section 3.3.2.2. 

 The underlying 

84  The firms were, in South Australia, DM-5, DM-8, DM-16, DM-17; and, in Victoria, DM-48, DM-50, 
DM-57, DM-62, DM-68. 
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motivation for these firms was commercial rather than legal as they perceived that if 

they incorporated particular risk controls when their competitors were not expected to, 

their plant would be less competitive in the market.  

 

For example, in an earlier chapter85 I presented the account of a press designer-

manufacturer which, in the context of inconsistent inspection and enforcement, chose to 

continue to sell an unsafe model of plant, despite developing a safe design solution.86

 

 

The firm believed that it would lose sales to competitors if it marketed only the safe 

design model because, as it perceived, the firm’s competitors were not required by OHS 

regulators to meet an equivalent standard. A second firm highlighted differences in 

inspection and enforcement of their plant by OHS regulators in different jurisdictions. 

The Western Australian regulator required the firm to produce a full guard so that an 

operator could not access the danger zone of the plant, in any circumstances, the South 

Australian regulator accepted a narrower but higher guard, and regulators in other states 

had requested further variations on guarding the same plant. 

The impact of inconsistent inspection and enforcement on compliance with OHS law 

was highlighted in the case of Lyco Industries87 in which Schmidt J called on the New 

South Wales OHS regulator to deal with continuing and serious threats to safety 

brought about by other firms continuing to sell the same kind of plant in an unguarded 

condition. The problem of firms being less inclined to comply if they perceive that 

others are getting away with non-compliance has also been recognised in regulatory 

studies in other fields of social regulation.88

 

 For the firms in my research, inconsistent 

inspection and enforcement provided a rationale for failing to adopt safer designs, 

incorporate safer risk control measures or take unsafe models off the market.  

8.4.4 Summary of commercial motivations 

One or more commercial goals constituted motivations for 58 of the plant designer-

manufacturers in this research (88% (58 of 66)). These motivations were intrinsically 

linked with firms’ concerns about the marketability of their plant and profitability. The 
                                                 
85  See chapter 4, section 4.4.2. 
86  Interview with DM-68. 
87  Inspector Ruth Buggy v Lyco Industries Pty Ltd [2005] NSWIRComm 423, [39].  
88  See for example Gunningham N et al, n 67, p 310. 
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cost of compliance is well recognised by regulatory scholars89

 

 as a factor likely to limit 

compliance with regulation due to organisations’ pre-occupation with short term 

profitability, but for plant designer-manufacturers cost was only one of a series of 

commercial motivations shaping their responses to OHS. 

Only some of these commercial motivations provided firms with positive rationales for 

taking OHS action. Others provided firms with justifications for limiting or not taking 

OHS action. In the operations of a particular firm, motivations reflecting different 

commercial goals might co-exist, reinforcing positive rationales or negative 

justifications, or requiring firms to reconcile conflicting goals. In one firm there might 

be a synergy between goals relating to plant quality and securing a competitive 

advantage that provided the firm with strong rationales for taking OHS action. In 

another firm, over-riding concerns about plant functionality and cost might provide 

strong justifications for limiting or not taking OHS action. In a third firm, recognition 

that certain OHS features could help secure a competitive advantage might be balanced 

precariously against concerns that these measures might affect the plant functionality.  

 

In essence, as shown in Appendix 11, commercial motivations combined with other 

commercial motivations, or with legal and quasi-legal motivations, or values and 

attitudes in 53 firms (80% (53 of 66)). The mix of commercial and other motivational 

factors in a firm influenced that firm’s overall response to OHS and some commercial 

motivations, like some of the attitudes examined in the next section, countered or 

reduced the effect of any motivations supporting OHS action. 

 

8.5 Values and Attitudes as Motivations 

8.5.1  Overview of values and attitudes 

Like commercial motivations, the values and attitudes of key individuals could either 

encourage or discourage OHS action. According to the literature, values constitute 

motivational goals and guide the way individuals evaluate situations, select actions, and 

explain or justify their evaluations or actions.90

                                                 
89  See for example Gunningham N et al, n 67, p 299; Gunningham N and Johnstone R, n 77, p  69. 

 They are deep-seated, transcend specific 

90  Licht A, Expanded Rationality: From the Preferred to the Desirable, With Some Implications for 
Law, Radzyner School of Law, Interdisciplinary Centre, Israel, 2008, pp 3, 41. 
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actions and situations, serve as individual standards or criteria for behaviour, and reflect 

matters that individuals consider to be desirable means or ends in themselves.91 One 

value type92

 

 is security, which encompasses concern for safety, and was reflected in the 

moral obligation to protect health and safety expressed by key individuals in some 

firms. In principle, this value might be expected to support action on OHS. 

Attitudes can also influence behaviour via motivation.93 They are tendencies to act in a 

consistent way toward a particular object or situation.94 Attitudes enable reinforcement 

for individual desires and requirements, provide a defence mechanism to protect the 

individual from harsh realities, and are a prime means for an individual to order, make 

sense of and react consistently to the world around them.95

 

 While attitudes are less 

deep-seated than values, they are not readily altered simply by new information 

becoming available. An attitude is most likely to be questioned and changed when a 

person finds it is no longer useful and there is therefore an incentive to change. 

Two attitudes expressed by some of the key individuals interviewed potentially had 

negative consequences for OHS. These were the attitude that users act unsafely with 

workplace plant (the unsafe user attitude), and attitude that risk is inevitable and that 

there is too much concern about safety (the attitude that safety has gone too far).  

 

8.5.2 A moral obligation to protect health and safety 

In nine firms, the key individuals interviewed stated that they had a moral obligation to 

protect health and safety which motivated them to take OHS action (14% (9 of 66)).96

                                                 
91  Glendon I et al, n 4, p 189; Licht A, n 90, pp 21-22; Reber A and Reber E, n 4, p 783. 

 

They expressed this as an ethical responsibility to ensure that the firm’s plant did not 

92  For a summary of value types see Licht A, n 90, pp 56-57. See also Schwartz S and Bilsky W, 
‘Towards a universal psychological structure of human values’ (1987) 53 Journal of Personality and 
Social Psychology 550-562.       

93  Sundström-Frisk C, ‘Promoting safe behaviour’, keynote address to the 25th International Congress 
on Occupational Health, For a Good Working Life, Stockholm, 1996; Sundström-Frisk C, 
‘Understanding human behaviour: a necessity in improving safety and health performance’ (1999) 
15(1) Journal of Occupational Health and Safety – Australia and New Zealand 37-45; Glendon I et al, 
n 4, p 187. 

94  Glendon I et al, n 4, pp 187-189; Reber A and Reber E, n 4, p 783. 
95  Glendon I et al, n 4, p 207. 
96  The firms were, in South Australia, DM-1, DM-5, DM-10, DM-11, DM-15, DM-21, DM-26; and, in 

Victoria, DM-40, DM-42.  
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hurt people. This was a matter of conscience and concern about human safety. It was the 

view that it would be morally reprehensible for the designer-manufacturer to knowingly 

supply workplace plant that was unsafe, and that the key individuals concerned would 

not want to live with the knowledge that someone was hurt because they had not 

addressed OHS. As the managing director of a medium sized designer-manufacturer of 

metal processing plant stated: 

I think the biggest one clearly is, for me anyway, the potential of someone getting hurt, 
or worse, getting killed. Fundamentally it’s a conscience issue there for us, before any 
other considerations are taken into account (DM-40, lines 284-287). 

 

Those expressing a moral obligation to protect health and safety suggested it was a 

desirable end in itself and as such it could be regarded as a value.97

 

 Five of the nine 

firms in which key individuals expressed a moral obligation to protect OHS also had 

legal or commercial motivations that supported action on OHS. In these firms, the moral 

obligation value of key individuals reinforced and provided further justification for the 

firms’ action on OHS. The other four firms were occupied with at least some 

commercial goals that did not support OHS. In these firms, the moral obligation of key 

individuals had to compete with the firms’ other priorities. There was a trade off 

between the moral obligation and commercial goals. 

8.5.3 The unsafe user attitude 

While a moral obligation provided a justification for firms to take OHS action, some 

attitudes of key individuals provided justifications for limiting or not taking OHS 

action. In a little over half of the firms in this research, the key individuals expressed the 

attitude that users act unsafely with workplace plant (55% (36 of 66)).98

[Y]ou can think of anything you like and you’re always going to miss something like 
someone can go and try to lift it [the slasher] up at 90 degrees and start pruning their 
hedge, that is really not what they’re designed for but if they really wanted to I suppose 

 According to this 

attitude users were at fault or to blame for injury or incidents involving plant, acted 

foolishly when interacting with plant, or actively disarmed or removed safeguards. The 

following examples, from designer-manufacturers of slashers and food processing plant 

respectively, capture the essence of the unsafe user attitude: 

                                                 
97  Glendon I et al, n 4, p 189; Reber A and Reber E, n 4, p 783. 
98  The firms were, in South Australia, DM-3, DM-4, DM-5, DM-6, DM-7, DM-8, DM-12, DM-14, DM-

16, DM-17, DM-19, DM-20, DM-21, DM-22, DM-23, DM-25, DM-31, DM-32, DM-33, DM-34, 
DM-37; and, in Victoria, DM-36, DM-38, DM-42, DM-46, DM-50, DM-55, DM-59, DM-61, DM-62, 
DM-63, DM-64, DM-65, DM-66, DM-67, DM-68. 
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they could  … No matter what you do, you’re sort of damned if you do and damned if 
you don’t to a certain degree … it doesn’t stop someone from laying down on the 
ground and putting their arm under it either (DM-3, lines 252-261). 

The operator has got to have some responsibility for his own safety. Whereas if we had 
a machine [food processing plant] that was totally safe … he then becomes totally 
reliant on the machine never being able to do something to him …  when we do put 
safety devices onto things, normally the operator will find a way of bypassing it because 
it slows him down, or it stops the machine and so we’re in the twitch of between trying 
to do the right thing and making it fully safe (DM-36, lines 385-397). 

 

For key individuals with a negative unsafe user attitude, the possibility of unintended 

use was not a motivation to change plant design to minimise this possibility and the 

consequences of it. There was little recognition by these key individuals that users 

might simply make mistakes through faults in the plant, error, fatigue, to get the job 

done with less strain, or for other reasons, or that changes to design could reduce the 

potential for unintended use.99

 

 

In general, the key individuals expressing the unsafe user attitude did not look beyond 

unintended use to identify underlying reasons for it, or take steps to have their firms 

develop safe design solutions. Rather, the unsafe user attitude provided a rationale that 

whatever a designer-manufacturer did to address OHS, it would not be enough. Firms in 

which this attitude prevailed continued to use safeguards they knew could easily be 

removed or disarmed, or relied on cautions, warnings or other safe person measures. 

 

The key individuals in 55% of firms that expressed the unsafe user attitude were not far 

out of step with other Australians. In a national survey of 2,000 people conducted in 

1995, 47% of respondents nominated worker carelessness in their top three perceived 

causes of work-related injuries and illnesses.100 That such an attitude should be 

prevalent is predicted by attribution theory,101

                                                 
99  For discussion of unintended use see chapter 5, section 5.3.5 and chapter 6, section 6.2. 

 which originates in cognitive approaches 

to behaviour. According to this theory, individuals make inferences (attributions) about 

the causes of events, and their actions are more strongly influenced by these causal 

attributions than by actual causes. There is a strong tendency to over emphasise 

individual responsibility when judging others’ behaviour, which is called the 

100  ANOP Research Services, Community Awareness of, and Attitudes to, Occupational Health and 
Safety, Report to Worksafe Australia, Sydney, 1995, p 9. 

101  Dejoy D, ‘Managing safety in the workplace: an attribution theory analysis and model’ (1994) 25(1) 
Journal of Safety Research 3-17; Glendon I et al, n 4, pp 83-91.  
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fundamental attribution error. There is evidence to suggest the fundamental attribution 

error operates in work situations and is manifest in the emphasis often placed upon the 

role of workers, rather than situational factors, in workplace incidents.102

 

  

In her study of workplace fatalities in Victorian construction firms, Haines103 also found 

that key individuals rationalised workplace deaths as beyond their control, or attributed 

the death to the worker who died. She concluded that blaming the worker was a coping 

strategy enabling key individuals to externalise responsibility for the workplace 

fatalities,104 but that this attitude did not explain differences in firms’ responses to 

workplace fatalities.105

 

 

The unsafe user attitude played a more defining role in shaping plant designer-

manufacturers’ responses to OHS. This attitude provided key individuals in some firms 

with a defense mechanism against the harsh reality that unsafe plant produced by their 

firms had caused fatal or serious injuries. In addition, whether or not key individuals 

were aware of hazardous incidents involving their firms’ plant, the unsafe user attitude 

provided them with a justification for the fact that their firms continued to produce plant 

that they knew to be hazardous. The unsafe user attitude provided assumptions which 

framed designer-manufacturers’ decision-making and action. In the context of firms’ 

commercial goals relating to plant functionality, cost or competitiveness, the unsafe user 

attitude provided key individuals with a justification for not taking steps to redesign 

their plant or for not incorporating particular risk control measures. 

 

Attribution of fault to end users enabled key individuals to avoid responsibility, in their 

own minds, and precluded them taking more rigorous preventive measures. As Hasle et 

                                                 
102  Dejoy D, n 101, pp 3, 14; Glendon I et al, n 4, pp 88-89; Kouabenen D et al, ‘Hierarchical position, 

gender, accident severity, and causal attribution’ (2001) 31(3) Journal of Applied Social Psychology 
553-575.   

103  Haines F, n 17, pp 69, 83-86 and 88. 
104  Haines F, n 17, pp 83 and 91. 
105  Haines distinguished firms’ according to their action and arrangements in response to workplace 

fatalities, such as their evaluating of the firm’s safety level, changes to work practices, safety policy, 
communication, priority to safety, status of safety personnel, line management responsibility. Poorer 
performing firms took ad hoc action to address pre-cursors to workplace deaths or avoid legal 
liability. See Haines F, n 17, p 69. 



Chapter 8: Motivational Factors Shaping Responses to OHS 
 
 

  308 

al106 have observed there is a need to find ways to avoid such attribution to enable 

effective preventive outcomes. Since an attitude is most likely to be questioned and 

changed when a person finds it is no longer useful, and there is therefore an incentive to 

change,107

 

 it is likely that the unsafe user attitude may prove to be an intractable 

influence on OHS decision-making and action unless its usefulness in underpinning 

commercial motivations can be successfully challenged. 

8.5.4 The attitude that safety has gone too far  

Another negative perspective expressed by key individuals in some firms was the 

attitude that safety has gone too far (12% (8 of 66)).108

It’s got to a point where it’s become ridiculously ridiculous [sic] on what you have to 
go through from some points to try and eliminate risk like you can say “okay we’re 
going to build new widgets” … What can anybody actually do, they really can’t do 
anything, probably swallow it and choke on it so we’ve got to put a warning sign on it, 
“thou shalt not put it in your mouth and swallow it”. Where do you draw the line? It’s 
got to the point in some of the test cases I’ve seen in some of the reviews where you 
think it’s time to basically pack up, shut up and go home because you cannot cover 
everybody all of the time but if you do get pinched or someone takes you – well it’s 
good night nurse, why bother? (DM-4, lines 282-293).   

 This was the perspective that risk 

is inevitable and that there is too much concern about safety, in society generally. The 

comments of the owner of a small South Australian designer-manufacturer of cranes, 

hoists and other plant for use in motor vehicle repairs were typical of this attitude. He 

stated: 

 

Key individuals with the attitude that safety has gone too far perceived that risk is a part 

of life, and considered that it is not possible to protect all people from all risk, all of the 

time. According to this perspective it was unreasonable to expect designer-

manufacturers to eliminate or minimise risk when, in the individual’s opinion, it was 

not warranted in particular circumstances. Rather, those with this attitude suggested that 

safety should be a matter of common sense. In firms in which key individuals expressed 

the attitude that safety has gone too far, this attitude co-existed109

                                                 
106  These authors investigated defensive attribution workplace incidents in small construction and metal 

industry firms. See Hasle P et al, ‘Small enterprise owners’ accident causation attribution and 
prevention’ (2009) 47 Safety Science 9-19, p 9. 

 with the unsafe user 

107  Glendon I et al, n 4, p 207. 
108  The firms were, in South Australia, DM-4, DM-8, DM-16, DM-17, DM-25; and, in Victoria, DM-38, 

DM-55, DM-61. 
109  Key individuals with the attitude that safety has gone too far also all expressed the unsafe user 

attitude.  
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attitude and provided key individuals with an additional rationale for limiting or not 

taking OHS action.  

 
8.5.5 Summary of values and attitudes as motivational factors 

Values and attitudes acted as a lens through which designer-manufacturers’ decision-

making and action on OHS was interpreted and shaped. They mediated firms’ responses 

to OHS by providing assumptions about responsibility for OHS. A positive, moral 

obligation to protect OHS was less common (key individuals in 14% of firms), than the 

negative unsafe user attitude (key individuals in 55% of firms). The unsafe user attitude 

also sometimes co-existed with the attitude that safety has gone too far (key individuals 

in 12% of firms). 

 

As shown in Appendix 11, in 41 firms different combinations of values or attitudes co-

existed with legal, quasi-legal or commercial motivations (62% (41 of 66)). There was 

considerable potential for the more prevalent negative attitudes to impede responses to 

OHS by reinforcing firms’ justifications for limiting or not taking OHS action on 

grounds of functionality, cost, avoiding a competitive disadvantage, or for other 

reasons. On the other hand, the less commonly expressed moral obligation might 

reinforce the need for OHS action in firms with positive commercial or legal rationales 

for addressing OHS, but could be over-ruled by commercial motivations that favoured 

plant marketability and firm profitability over OHS concerns. 

 

The combination of, and interplay between, motivational factors in the operations of a 

particular firm, and its interactions with external actors, shaped how that firm responded 

to OHS, and the firm’s overall performance with respect to substantive OHS outcomes. 

Certain factors tended to support better performance for substantive OHS outcomes. 

The link between motivational factors and performance is the focus of the next section.   

 

8.6 Factors Linked with Better and Poorer OHS Outcomes 
8.6.1 Overview of links between motivational factors and outcomes  

So far in this chapter, I have shown that some motivational factors encouraged or 

prompted firms to take constructive OHS action such as conducting a risk assessment, 

using technical standards, redesigning plant or improving risk control measures, 
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receiving and acting on feedback about problems with plant, and providing or 

improving plant safety information. Other motivational factors deterred firms from 

taking these types of action. 

 

While the constructive motivational factors had the potential to influence substantive 

OHS outcomes favourably, the deterrent factors had the potential to impede firms’ 

achievement of substantive outcomes. In this section,110

 

 I demonstrate that firms that 

accepted responsibility for OHS, and had positive rationales for addressing OHS, tended 

to perform better with regard to substantive OHS outcomes, while firms with 

motivational factors consistent with not accepting and taking responsibility for OHS 

tended to perform more poorly for these outcomes.     

For motivational factors that influenced ten or more firms, I compare the performance 

of firms motivated by the particular factor with the performance of firms in the sample 

of plant designer-manufacturers overall. My point of reference, as in the preceding 

chapters,111 was the 66 plant manufacturers in this research of which 30% had 

comprehensive hazard recognition, 14% had a blinkered focus on mechanical hazards, 

47% used safe place controls as the primary risk control measures, 17% used some 

advanced or innovative controls, and 24% provided substantial, good quality 

information.112 In Tables 8.1 to 8.3 below, I identify the motivational factors linked113 

with markedly114

 

 better or poorer performance for particular OHS outcomes, also 

indicating the proportion of firms achieving particular substantive OHS outcomes.   

For motivational factors that influenced less than ten firms, I discuss trends in the data 

which suggest better or poorer performance for these motivational factors with regard to 
                                                 
110  In sub-sections 8.6.2 to 8.6.5. 
111  See chapter 6, section 6.5; chapter 7, section 7.5. 
112  For explanation of each of these outcomes see chapter 5, sections 5.2.2, 5.3.2, 5.3.3 and 5.4.4. 
113  I deliberately use the term “linked” as my analysis involved looking for co-occurrences between 

particular motivational factors and particular OHS outcomes, and reflecting upon possible 
relationships. I did not presume direct causal relationships but identified patterns and trends in the 
data as the basis for analytic induction and developing an explanation which accounted for the data. 
See also chapter 2, section 2.6.  

114  As I was interested in capturing major variations, I have reported the clearest or most distinct trends in 
the data. To this end, I have distinguished motivational factors for which the proportion of firms 
achieving a particular OHS outcome (eg comprehensive hazard recognition) was equal to or greater 
than 10% above or below the proportion of firms achieving that particular OHS outcome in the 
sample overall. 
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substantive OHS outcomes. For these motivational factors, I did not calculate115

 

 the 

proportion of firms that achieved specific OHS outcomes but have indicated, in Tables 

8.1 to 8.3, the trends that suggest consistently better (+) or consistently poorer (-) 

performance for particular motivational factors. 

8.6.2 Legal and quasi-legal motivations and OHS outcomes 

The OHS performance of firms influenced by legal and quasi-legal motivations 

differed. Some motivations were linked with better performance on some OHS 

outcomes but others were linked with similar performance to the sample overall, or with 

poorer OHS outcomes. The motivations linked with better performance on some OHS 

outcomes were Australian OHS law, European law implementing the Machinery 

Directive,116

  

 and quasi-legal technical standards. 

With regard to Australian OHS law, I have shown that key individuals’ awareness of 

OHS law was limited and only 14 firms were motivated by this body of law to take 

some OHS action.117

 

 Nonetheless, the firms motivated by OHS law performed better 

than firms in the sample overall across several OHS outcomes. As summarised in Table 

8.1 below, the firms motivated by OHS law were more likely to have complete hazard 

recognition ((43% (6 of 14)), and none had blinkered hazard recognition (0% (6 of 14). 

These firms were also more likely to use safe place controls as the primary risk control 

measure (71% (10 of 14)), and to provide substantial, good quality plant safety 

information (43% (6 of 14)). They were less likely to use more advanced or innovative 

safe place controls (7% (1 of 14)). This finding does not imply that OHS law was the 

cause of the particular OHS outcomes. Rather, firms that accepted OHS law as a legal 

imperative had a positive rationale for taking OHS action.    

The firms motivated by the European regulatory regime for machinery safety118

                                                 
115 I did not calculate proportions because of the small number of firms to which a particular motivational 

factor applied (that is, less than 10). 

 had 

better performance for three OHS outcomes and did not perform markedly differently 

on the other OHS outcomes, compared with the sample overall. As summarised in Table 

116  European Commission, n 38. 
117  See chapter 3, section 3.5.2. 
118  European Commission, n 38. 
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8.1 below, these firms were more likely to have comprehensive hazard recognition (55% 

(6 of 11)), although one was blinkered (9% (1 of 11)). They were not more likely to use 

safe place controls as the primary risk control measures (45% (5 of 11)) but were a little 

more likely to use advanced or innovative controls (27% (3 of 11)). They were also more 

likely to provide substantial, good quality plant safety information (36% (4 of 11)). These 

findings are consistent with the possibility that firms motivated by European law paid 

more attention to hazard recognition and plant safety information, and/or that the self-

assessment or third party assessment conducted by some of these firms supported better 

performance for these OHS outcomes.       

  

Table 8.1: Legal and Quasi-Legal Motivations and OHS Outcomes  

Motivational 
factor 

Comprehensive Blinkered Safe place 
emphasis 

Advanced/ 
innovative 

Subst’l, good 
information 

Aus OHS law 43% (6 of 14) 0% (0 of 14) 71% (10 of 14)  43% (6 of 14) 

European law 55% (6 of 11)    27% (3 of 11) 36% (4 of 11) 

Technical 
standards 

+ + +  + 

Whole sample 30% (20 of 66) 14% (9 of 66) 47% (31 of 66) 17% (11 of 66) 24% (16 of 66) 

Aus OHS law    7% (1 of 14)  

Litigation 21% (4 of 19)   37% (7 of 19)      

Note: Table 8.1 presents data for motivational factors linked with markedly better or poorer performance 
for factors relating to ten or more firms, and trends suggesting consistently better (+) or poorer (-) 
performance for motivational factors involving less than ten firms. The data and trends are compared to 
the performance of the 66 firms in the sample overall. 
 

The four firms in which particular technical standards were the motivation for the 

firm’s OHS action tended to have better performance, as indicated in Table 8.1 above. 

Two of these firms had comprehensive hazard recognition and none were blinkered in 

their approach. Three firms used safe place measures as the primary risk control 

measures, and one used more advanced or innovative measures. Two firms provided 

substantial, good quality information. The trend for firms motivated by particular 

technical standards to have better performance on all OHS outcomes, except the use of 

more advanced or innovative controls, is indicated in Table 8.1 above.  

 

The performance of the 20 firms influenced by inspection or enforcement by an 

Australian OHS or mining regulator, was not markedly different from the sample 

overall for comprehensive hazard recognition (30% (6 of 20)), a blinkered response (15% 

(3 of 20)), use of safe place controls as the primary risk control measures (45% (9 of 20)), 
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use of advanced or innovative controls (25% (5 of 20)), and provision of substantial, good 

quality plant safety information (25% (5 of 20)). As I discussed in chapter 4, OHS 

regulators’ involvement with plant designer-manufacturers was infrequent and typically 

event-based and focused on securing one-off compliance. The nature and infrequency of 

inspection and enforcement was insufficient to prompt firms to take more sustained and 

systematic action to ensure better performance for hazard recognition, risk control and 

provision of plant safety information.119

 

 

It is noteworthy, however, that three of the five firms that used more advanced or 

innovative control measures, were prompted to develop safe design solutions to address 

significant risks by their experience of OHS prosecution, investigation for prosecution 

and/or inspectors’ notices.120

 

 The use of advanced or innovative control measures by 

these firms was their way of reconciling the regulatory pressure for greater risk control 

with plant functionality goals, which could only be achieved by redesigning their plant.  

The firms motivated by a concern about litigation or legal liability performed more 

poorly than firms in the sample overall on some outcomes, and similar to the sample 

overall on other outcomes. As summarised in Table 8.1 above, these firms were less 

likely to have comprehensive hazard recognition (21% (4 of 19)), and use safe place 

controls as the primary risk control measures (37% (7 of 19)). They were not markedly 

less likely to be blinkered in their hazard recognition (11% (2 of 19)), use advanced or 

innovative risk controls (16% (3 of 19), or provide substantial, good quality information 

(16% (3 of 19)).   

 

There was no evidence that firms’ concern about legal liability or litigation was linked 

with better performance for any of the substantive OHS outcomes. These findings 

suggest that firms concerned about legal liability did not know what action they should 

take to minimise the risk of legal actions against them. This explanation is consistent 

                                                 
119 As the performance of firms motivated by inspection and enforcement was not markedly different 

from firms in the sample overall this motivation is not documented in Table 8.1. 
120  This was the case for DM-11 which had been prosecuted as an employer and enhanced its systematic 

management of OHS, including addressing OHS in design, as a result of the prosecution; DM-62 
which had experienced enforcement by several state OHS regulators over a period of years; and DM-
68 which at the time of data generation had been investigated for prosecution, had experienced 
enforcement by two state OHS regulators over a period of years, and had also been issued with an 
improvement notice relating to the firm’s plant. 
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with the fact that those concerned about litigation or legal liability were not aware of the 

specific types of legal action.121 The lack of preventive impact of the general threat of 

legal liability is also consistent with Baram’s122 and Haines’123

 

 conclusions. These 

authors suggest that the threat of legal liability may not sufficiently motivate firms to 

improve safety outcomes, as they may be unaware of the findings of legal actions. They 

may also respond to this threat with other ways of mitigating loss such as insurance, 

indemnification clauses in contracts that seek to transfer responsibility to other parties 

or concealing information, rather than thoroughly overhauling and ensuring the efficacy 

of preventive measures.  

8.6.3 Commercial motivations and OHS outcomes 

With regard to commercial motivations, some of these were motivations for only a 

small number of firms and so it is only possible to report trends for these. Some 

motivations provided firms with positive rationales for taking OHS action and firms 

with these motivations tended to perform better on at least some OHS outcomes. These 

were the motivations relating to quality, competitiveness, managing business risks and 

business opportunities.  

 
The ten firms motivated by quality concerns performed better than the sample overall 

for all substantive OHS outcomes. As summarised in Table 8.2 below, seven of these 

firms had comprehensive hazard recognition (70% (7 of 10)) and none were blinkered in 

approach (0% (0 of 10)). Eight used safe place risk controls as the primary response (80% 

(8 of 10)) and three used more advanced or innovative controls (30% (3 of 10)). Five of 

these firms provided substantial, good quality information (50% (5 of 10)). 

 

The ten firms for which OHS action was motivated by ensuring the competitiveness of 

the firms’ plant performed better than the sample overall on some OHS outcomes. As 

summarised in Table 8.2 below, three of these firms had comprehensive hazard 

recognition (30% (3 of 10)), and none were blinkered (0% (0 of 10)). Six used safe place 

controls as the primary risk controls (60% (6 of 10)), three used advanced or innovative 
                                                 
121  See section 8.3.6. 
122  For discussion of how firms respond to legal liability and whether it promotes safety see Baram M, 

Liability and its Influence on Designing for Product and Process Safety, Boston University School of 
Law, Boston, 2006, pp 14-17. 

123  Haines F, n 17, p 183. 
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risk controls (30% (3 of 10)), and three provided substantial, good quality information 

(30% (3 of 10)).  

 

The four firms motivated to manage a series of business risks also tended to have better 

performance, as indicated in Table 8.2 below. Three of these firms had comprehensive 

hazard recognition and none were blinkered. Three used safe place controls as the 

primary risk control measures, although only one used more advanced or innovative 

controls. All of these firms provided substantial, good quality plant safety information.  

 

The three firms that regarded producing safe plant as a business opportunity tended to 

have better performance except for plant safety information, as indicated in Table 8.2. 

All of these firms recognised hazards comprehensively, two used safe place controls as 

the primary risk control measures, and one used advanced or innovative safe place 

controls. Only one of these firms provided substantial and good quality information. 

 

Table 8.2: Commercial Motivations and OHS Outcomes  

Motivational 
factor 

Comprehensive Blinkered Safe place 
emphasis 

Advanced/ 
innovative 

Subst’l, good 
information 

Quality 70% (7 of 10) 0% (0 of 10) 80% (8 of 10) 30% (3 of 10) 50% (5 of 10) 

Competitive   0% (0 of 10)  60% (6 of 10) 30% (3 of 10)  

Business risks + + +  + 

Business 
opportunity 

+ + + +  

Integral to 
success124

52% (11 of 21) 
 

0% (0 of 21) 67% (14 of 21)  33% (7 of 21) 43% (9 of 21) 

Whole sample 30% (20 of 66) 14% (9 of 66) 47% (31 of 66) 17% (11 of 66) 24% (16 of 66) 

Functionality     27% (9 of 33)     

Customers – – – – – 

Inconsistent 
enforcement 

  –   

Note: Table 8.2 presents data for motivational factors linked with markedly better or poorer performance 
for factors relating to ten or more firms, and trends suggesting consistently better (+) or poorer (–) 
performance for motivational factors involving less than ten firms. The data and trends are compared to 
the performance of the 66 firms in the sample overall. 
 
The firms that linked OHS action with managing business risks, plant quality, 

competitiveness, or business opportunities defined OHS as compatible with their 

commercial goals. They regarded OHS as integral to their success or at least a key 

                                                 
124  This is the combined category for 21 firms with positive commercial rationales for addressing OHS 

which supported achievement of better OHS outcomes. These were the firms in which OHS was 
integral to plant quality, competitiveness, managing business risks or business opportunities. 
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concern for their businesses. These firms had sound commercial rationales for 

addressing OHS which supported better OHS performance by these firms. As 

summarised in Table 8.2 below, these 21 firms were more likely to have comprehensive 

hazard recognition (52% (11 of 21)) and none were blinkered (0% (0 of 21)). They were 

also more likely to use safe place controls as the primary risk control measures (67% (14 

of 21)), to use some advanced or innovative controls (33% (7 of 21)), and to provide 

substantial, good quality plant safety information (43% (9 of 21)). 
 

Two commercial motivations did not differentiate OHS performance. The 24 firms 

motivated by costs did not perform markedly differently from firms in the sample 

overall. There was also no evidence that a concern about reputation differentiated firms’ 

performance from the sample overall.125

 

   

On the other hand, plant designer-manufacturers’ concern about the functionality of 

their plant was linked with poorer performance, specifically for risk control. These 

firms considered that particular risk control measures or increasing the level of risk 

control would impede the functionality of their plant. As summarised in Table 8.2 

above, compared with the sample overall, firms motivated by functionality concerns 

were less likely to use safe place controls as the primary risk control measures (27% (9 of 

33)). A similar proportion of these firms, compared to the sample overall, used advanced 

or innovative measures (15% (5 of 33)). There was no evidence that these firms 

compensated for their decision not to incorporate particular risk control measures by 

providing good safety information. Only seven of these firms provided substantial, good 

quality information (21% (7 of 33)).  

 

The eight firms whose OHS action was driven by their customers or distributors tended 

to have poorer performance on all OHS outcomes, as indicated in Table 8.2. None of 

these firms had comprehensive hazard recognition and four were blinkered in their 

response. Only two of these firms used safe place controls as the primary risk control 

measures, none used more advanced or innovative control measures, and none provided 

substantial, good quality plant safety information. The perception in these firms that 

their customers or distributors were taking responsibility for OHS and did not require 

                                                 
125 As the performance of firms motivated by cost and reputation was similar to firms in the sample 

overall these motivations is not included in Table 8.2. 
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them to make decisions about OHS provided these firms with justifications for not 

considering OHS issues. They variously believed that their customers or distributors 

would advise them if risk control measures were required or would fit them themselves, 

or that the customer or distributor would produce the plant safety information.  

 

The nine firms for which inconsistent inspection and enforcement was an impediment to 

risk control action tended to have poorer performance for this OHS outcome, as 

indicated in Table 8.2 above. None of these firms used safe place controls as the 

primary risk control measures. They all relied on safe person measures for some risks. 

While three had developed more advanced or innovative solutions for some risks, two 

sold these as optional models to avoid an adverse impact on sales and the third had 

determined not to implement a safe design solution unless the firm established that it 

was acceptable to its market with regard to cost and functionality. There was no 

evidence that these firms compensated for their reliance on safe person measures by 

providing good quality plant safety information as only two provided such information.    

 

8.6.4 Values, attitudes and OHS outcomes 

With regard to the values and attitudes mediating designer-manufacturers’ responses to 

OHS, the only one with the potential to support the achievement of substantive OHS 

outcomes was the moral obligation to protect health and safety. The nine firms in 

which key individuals expressed this value, tended to have better performance, as 

indicated in Table 8.3 below. Four of these firms had comprehensive hazard recognition 

and none were blinkered in approach. Eight of these firms used safe place controls as 

the primary risk control measures, and three used more advanced or innovative safe 

place controls. Only three of these firms provided substantial, good quality plant safety 

information. These findings suggest that a moral obligation to protect health and safety 

favoured the achievement of substantive OHS outcomes in some firms but did not 

guarantee good OHS performance in all firms.126 As discussed above,127

                                                 
126  That is, of the eight firms in which key individuals expressed a moral obligation. 

 the firms in 

which key individuals expressed this moral obligation were also occupied with 

commercial goals and any moral obligation would need to compete with these other 

motivations. 

127  See section 8.5.2. 
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Table 8.3: Values and Attitudes, and OHS Outcomes  

Motivational 
factor 

Comprehensive Blinkered Safe place 
emphasis 

Advanced/ 
innovative 

Subst’l, good 
information 

Moral obligat’n + + + + + 

Whole sample 30% (20 of 66) 14% (9 of 66) 47% (31 of 66) 17% (11 of 66) 24% (16 of 66) 

Unsafe user    33% (12 of 36)   11% (4 of 36) 

Safety too far – – – – – 

Note: Table 8.3 presents data for motivational factors linked with markedly better or poorer performance 
for factors relating to ten or more firms, and trends suggesting consistently better (+) or poorer (–) 
performance for motivational factors involving less than ten firms. The data and trends are compared to 
the performance of the 66 firms in the sample overall. 
 

The unsafe user attitude impeded the achievement of OHS outcomes, particularly for 

risk control, as this attitude provided key individuals with justifications for not 

redesigning their plant or not incorporating risk control measures which they knew to be 

hazardous. As summarised in Table 8.3 above, compared with the sample overall, firms 

in which key individuals expressed this attitude were less likely to use safe place 

controls as the primary risk control measures (33% (12 of 36)). The greater reliance on 

safe person measures in these firms (67% (24 of 36)) was consistent with the attitude that 

users should act more safely. This did not, however, encourage these firms to provide 

better plant safety information and few provided substantial, good quality plant safety 

information (11% (4 of 36)). A key reason was the view of key individuals in these firms 

that customers and end users do not read or use plant safety information. This 

perception co-existed with the unsafe user attitude in 15 of these firms. 

 

The difference in OHS performance of firms in metropolitan locations compared with 

firms in regional locations, which I identified in chapter 5,128

 

 can also be explained with 

reference to the unsafe user attitude. Metropolitan firms were more likely to use safe 

place controls as the primary risk control measures (52% (25 of 48)) than regional firms 

(33% (6 of 18)). The unsafe user attitude was more common among the key individuals in 

regional firms (72% (13 of 18)) than in metropolitan firms (50% (23 of 48)). The greater 

prevalence of the unsafe user attitude in regional firms accounts for the poorer OHS 

performance of these firms as this attitude was linked to greater reliance on safe person 

measures rather than using safe place controls as the primary risk control measures.  

                                                 
128  See section 5.5.  
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Finally, and unsurprisingly, the eight firms in which key individuals expressed the 

attitude that safety has gone too far tended to have poor performance across all OHS 

outcomes, as indicated in Table 8.3 above. Only one of these firms had comprehensive 

hazard recognition, and two were blinkered in their approach. Only two of these firms 

used safe place controls as the primary risk control measures, and none used advanced 

or innovative controls. Also, none of these firms provided substantial, good quality 

plant safety information. 

 

8.6.5 Summary of motivational factors and OHS outcomes 

Plant designer-manufacturers responded to motivational factors which differed in the 

context of each firm’s operations and interactions with external actors, and the values 

and attitudes of key individuals in the firm. Some firms regarded OHS as integral to the 

success of or at least a key commercial concern for their businesses.129

 

 Some firms 

accepted Australian OHS law, the European regulatory regime for machinery safety or 

technical standards as legal or quasi-legal imperatives for addressing OHS, or 

recognised the potential benefits of being able to market their plant as complying with 

particular legal requirements or technical standards. These firms with positive 

commercial, legal or quasi-legal rationales for addressing OHS tended to perform better 

on at least some OHS outcomes. In some of these firms, the moral obligation of key 

individuals to protect OHS reinforced the firm’s legal, quasi-legal or commercial 

motivations for addressing OHS.   

The other legal imperatives, inspection and enforcement by Australian OHS regulators, 

and concern about legal liability, were generally neither sufficient to drive firms to 

inform themselves about the type of OHS action needed, nor to encourage them to take 

sustained action to improve OHS and achieve better performance outcomes. These legal 

motivations, several commercial motivations and the negative attitudes of some key 

individuals were consistent with firms not accepting and taking responsibility for OHS. 

In particular, firms whose OHS responses were shaped by their customers or 

distributors, by concerns that the functionality or competitiveness of their plant might 

be impeded by OHS measures, and/or by the unsafe user or safety gone too far attitudes 

                                                 
129  These firms were motivated by concerns to manage business risks, plant quality, business 

opportunities, or ensure competitiveness or secure a competitive advantage. 
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had justifications for not taking the type of action necessary to improve OHS. These 

firms performed poorly on some or all of the substantive OHS outcomes.     

 

The findings for motivational factors and OHS outcomes also indicate that specific 

motivational factors do not, by themselves, account for firms’ performance with regard 

to the substantive OHS outcomes. In particular, the factors linked with better 

performance did not ensure better performance in all firms. Rather, the combination of 

and interplay between motivational factors in the context of a particular firm’s 

operations, together with the OHS knowledge of those involved in plant design and 

manufacture, determined whether the action taken by the firm was sufficient to support 

the achievement of substantive OHS outcomes. I return to this issue in chapter 9,130

 

 

where I construct theory to explain how OHS knowledge and motivational factors 

combined to shape a particular designer-manufacturer’s response to OHS and the firm’s 

performance for substantive OHS outcomes.  

8.7 Conclusion 

In this chapter, I have demonstrated that plant designer-manufacturers were motivated 

by their experience or perception of legal pressures, their commercial goals to ensure 

the marketability of their plant and firm profitability, and the values and attitudes of key 

individuals in firms. These motivational factors provided firms with rationales for 

taking OHS action, or justifications for limiting or not taking OHS action. In essence, 

firms’ construction of reality either supported or impeded OHS action. 

 

The findings in this chapter extend explanations in the OHS and regulation literature of 

the contextualised nature of organisations’ responses to regulation and the role of 

motivational factors. My research has demonstrated the plurality of motivational factors 

for duty holders not previously studied, and in relation to the OHS aspects of products 

they supply to others, rather than their own workforces.131

                                                 
130  See chapter 9, section 9.7. 

 The research has located 

Australian OHS regulation (OHS law, and its inspection and enforcement) among these 

131  Studies in the OHS field have examined employer motivations to protect the health and safety of their 
workforces. See Genn H, n 16; Haines F, n 17;  Hopkins A, n 15; Kagan R and Scholz J, n 12. Other 
studies concerned with motivational factors have investigated response to different social or business 
regulation. See Braithwaite V, 1995, n 24; Braithwaite V et al, 1994, n 24; Braithwaite V et al, 2007, 
n 24; Gunningham N et al, n 21; Kagan R and Scholz J, n 12; Parker C, n 23; Thornton D et al, n 22. 
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motivational factors but as less prevalent influences which must compete with other 

performance shaping factors. The research has provided a nuanced account of co-

existing motivational factors in firms and, in contrast to other studies,132

 

 has revealed 

that motivational factors may be inconsistent in their influence and pull firms’ OHS 

effort in different directions. 

By examining firms’ performance for substantive OHS outcomes, not considered in 

some other studies,133 this research has provided additional insights about different 

types of motivational factors. The research has shown that plant designer-manufacturers 

that accepted responsibility for OHS and had positive legal, quasi-legal or commercial 

rationales for taking OHS action tended to perform better for substantive OHS 

outcomes.134 On the other hand, firms that did not accept responsibility for OHS tended 

to perform more poorly.135

 

 This included firms that only took OHS action when 

prompted to by OHS inspection and enforcement, or by their customers and distributors, 

firms more concerned about plant functionality and competitive disadvantage, and firms 

in which key individuals had negative attitudes about end users or safety generally. 

The evidence in this chapter relating to customers’ or distributors’ influence on plant 

designer-manufacturers’ responses to OHS reinforces other findings in this research 

about the role of third party intermediaries. In the next chapter,136

 

 I establish the 

significance of these findings in clarifying the nature and extent of third party influences 

on firms’ OHS performance. 

For motivational factors generally, the findings in this chapter suggest that OHS 

regulators, policy makers and others seeking to improve plant designers’ and 

                                                 
132  See Braithwaite V, 1995, n 24; Braithwaite V et al, 1994, n 24; Braithwaite V et al, 2007, n 24; Genn 

H, n 16; Gunningham N et al, n 21; Haines F, n 17; Hopkins A, n 15; Kagan R and Scholz J, n 12; 
Parker C, n 23; Thornton D et al, n 22. 

133  Some other studies have focused on organisations’ arrangements or processes (their means to 
achieving regulatory goals), and/or have not explicitly considered substantive regulatory goals. See 
for example, Braithwaite V et al, 1994, n 24; Braithwaite V, 1995, n 24; Braithwaite V et al, 2007, n 
24;  Genn H, n 16; Haines F, n 17;  Hopkins A, n 15; Kagan R and Scholz J, n 12; Parker C, n 23, pp 
57-60. 

134  They performed better compared with the sample of 66 firms overall. 
135  Compared with the sample of 66 firms overall. 
136  See chapter 9, section 9.7. 
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manufacturers’ responses to OHS,137 will need to take account of different factors in the 

context of particular firms’ operations and their interactions with external actors. As 

Haines138 argues, greater attention needs to be paid to the dynamics within and outside 

firms that influence their behaviour. The separate legal, commercial and individual 

strands of motivational factors can provide, as Gunningham et al139

 

 argue, a useful 

analytical framework for identifying the points of greater leverage over firms’ 

performance. 

This research makes a further contribution in establishing that both motivational factors 

and OHS knowledge shaped firms’ responses to OHS. In the next and final chapter of 

this thesis, I crystallise this finding, theorising responses to OHS in plant design and 

manufacturer.140 I also consolidate the original and significant contributions of this 

research, discuss the implications of the research and propose some strategic directions 

for Australian OHS regulators, OHS policy makers, and industry and professional 

stakeholders.141

 

 

  

                                                 
137  Other groups that might become involved in efforts to improve OHS in plant design and manufacture 

include OHS and engineering professional associations, industry associations (the organisations 
representing the interests of business, including the Australian Industry Group and the Australian 
Chamber of Commerce and Industry), and OHS, engineering, ergonomics and vocational educators 
(the state departments of technical and further education and industry training councils.  

138  Haines F, n 17, pp 215, 224. 
139  Gunningham N, n 21, p 149. 
140  See chapter 9, section 9.7. 
141  These stakeholders include industry associations, OHS professional and engineering professional 

associations, and professional and vocational educators. 
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CHAPTER 9 

 Conclusion – the Significance and  
Implications of this Research 

 

9.1 Introduction 

If plant designers and manufacturers do not comply with their OHS legal obligations,1 

and fail to eliminate hazards or minimise risks in the plant they produce, the 

consequences are grave and will be measured in workplace fatalities, serious injuries 

and ill-health.2 My aim in conducting this research was, therefore, to examine how 

Australian firms that designed and manufactured workplace plant addressed OHS and to 

explore the factors shaping their responses, in order to provide firmer foundations for 

Australian OHS law,3

 

 inspection and enforcement policy and practice, and plant design 

and manufacture practice. 

This research explored these issues by way of a series of research questions. These 

were: (1) How did OHS regulators seek to influence responses to OHS in the design and 

manufacture of workplace plant? (2) How did plant designer-manufacturers4

 

 address 

OHS? (3) How did plant designer-manufacturers respond to OHS regulation, including 

Australian OHS law, and inspection and enforcement by OHS regulators? (4) Why did 

plant designer-manufacturers respond to OHS in the ways that they did? Each of these 

questions contributed to answering the principal, overarching research question: How 

did plant designer-manufacturers address OHS and what shaped their responses? 

                                                 
1  In this thesis I use the term OHS legal obligations to refer collectively to obligations under Australian 

OHS law, the European regulatory regime for machinery safety, and obligations under the common 
law relating to civil actions for negligence or breach of statutory duty. For discussion of each of these 
components of the OHS legal obligations see sections 3.2, 3.3 and 3.4.  

2  Driscoll T et al, The Role of Design Issues in Work-Related Injuries in Australia 1997-2002, 
Australian Government, Canberra, 2004, p 2; Safe Work Australia, Notified Fatalities Statistical 
Report 2008-09, Commonwealth of Australia, 2009, p 15; Worksafe Australia, Economic Impact 
Analysis on the National Standard for Plant, Canberra, AGPS, 1996, p 1.  

3  In this thesis, I use the term Australian OHS law to refer collectively to the OHS statutes, and the 
regulations and approved codes of practice made under these OHS statutes. 

4  In this thesis, I use the term plant designer-manufacturers to refer to firms involved in both the design 
and manufacture of workplace plant. See also chapter 2, section 2.5.2. Note that I refer to plant 
designers and manufacturers separately when referring to duty holders generally. 
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In examining these questions, this research has made six original and significant 

contributions to socio-legal research in the field of OHS regulation. The first five of 

these are contributions to the evidence base for OHS regulation and compliance. They 

are contributions to empirical evidence relating to: 

(1) Australian plant designer-manufacturers’ responses to OHS and their 

compliance, or non-compliance, with OHS legal obligations; 

(2) How these duty holders construct OHS knowledge, and how their responses to 

OHS are shaped by the way that they construct OHS knowledge; 

(3) The nature and influence of duty holders’ motivations, values and attitudes 

(motivational factors) and how these, together with OHS knowledge, shape duty 

holders’ responses to OHS; 

(4) The nature and extent of the influence of Australian OHS law and OHS 

regulators on duty holders’ responses to OHS, and how these contribute to duty 

holders’ OHS knowledge and motivations to take OHS action; and 

(5) The nature and extent of the influence of third parties, such as customers, 

suppliers and industry associations, on duty holders’ responses to OHS. 

 

I elaborate these five contributions, and explain how this research extends the OHS and 

regulation literature, in the following sections.5 I then theorise responses to OHS in 

plant design and manufacture. This is the sixth original and significant contribution of 

this research. I construct theory to explain the relationship between OHS knowledge 

and motivational factors, and firms’ responses to OHS, including their action to address 

OHS, their performance for substantive OHS outcomes, and their compliance, or non-

compliance, with OHS legal obligations.6 This theorising links to social constructivist 

learning theory7 and bounded rationality theory,8

                                                 
5  Sections 9.2 to 9.6. 

 and extends understanding about 

6  Section 9.7. 
7  See, for example, Billett S, ‘Knowing in practice: re-conceptualising vocational expertise’ (2001) 11 

Learning and Instruction 431-452; Billett S, ‘Relational interdependence between social and 
individual agency in work and working life’ (2006) 13(1) Mind, Culture and Activity 13(1) 53-69; 
Brown J S and Duguid P, ‘Organizational learning and communities-of-practice: toward a unified 
view of working, learning and innovation’ (1991) 2(1) Organization Science 40-57, pp 41, 47; Lave J 
and Wenger E, Situated Learning: Legitimate Peripheral Participation, Cambridge University Press, 
Cambridge, UK, 1990. See also Brown J S et al, ‘Situated cognition and the culture of learning’ 
(1989) 18(1) Educational Researcher 32-42; Palincsar A S, ‘Social constructivist perspectives on 
teaching and learning’ (1998) 49 Annual Review of Psychology 345-375, pp 351-352, 354. 

8  For discussion of the theory of bounded rationality see Gigerenzer G and Selten R, ‘Rethinking 
rationality’, in Gigerenzer G and Selten R (eds), Bounded Rationality, the Adaptive Toolbox, MIT 
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commitment, capacity and arrangements to comply with OHS legal obligations, which 

regulatory scholars have argued are the essential ingredients for compliance.9

 

 

In the final section of this chapter I set out the implications of this research and, 

adopting a normative perspective, propose some strategic directions.10

 

 These 

implications and strategic directions concern the design and substance of Australian 

OHS law, the need for a fundamentally different approach to inspecting and enforcing 

OHS law with plant designers and manufacturers, and the need to build OHS capacity 

among plant designers and manufacturers.    

9.2 Plant Designer-Manufacturers’ Responses to OHS and Compliance 
with OHS Legal Obligations 

The first original and significant contribution of this research is in providing empirical 

evidence11 of responses to OHS, and compliance with OHS legal obligations, by duty 

holders who have received little attention in academic research – Australian designers 

and manufacturers of workplace plant. Australian OHS regulators sought to influence 

these duty holders’ responses to OHS through the Commonwealth, state and territory 

OHS statutes, regulations and approved codes of practice.12 To provide a simplified 

representation of this complex body of law, I developed an original conceptualisation of 

plant designers’ and manufacturers’ obligations as comprising ten core elements,13 

based on the central legal principles in Australian OHS law. Some of these core 

elements reflected the common law obligations of plant designers and manufacturers,14

                                                                                                                                               
Press, Cambridge, Massachusetts, 2001, 1-12; Simon H, ‘A behavioral model of rational choice’ 
(1955) 69(1) The Quarterly Journal of Economics 99-118. 

 

9  See for example, Johnstone R and Jones N, ‘Constitutive regulation of the firm: OHS, dismissal, 
discrimination and sexual harassment’ in Arup C et al (eds), Labour Law and Labour Market 
Regulation: Essays on the Construction, Constitution and Regulation of Labour Markets and 
Workplace Relationships, The Federation Press, Sydney, 2006, 483-502, pp 485-486; Parker C, The 
Open Corporation. Effective Self-Regulation and Democracy, Cambridge University Press, 
Cambridge, 2002, pp ix-x, 43-61. 

10  See section 9.8. 
11  See especially chapters 5 and 7. 
12  See chapter 3, section 3.3. For discussion of Australia’s federal system for OHS regulation see 

Johnstone R, Occupational Health and Safety Law and Policy. Text and Materials, 2nd ed, Lawbook 
Co, Sydney, 2004, pp 87-90. 

13  See chapter 3, section 3.3.2.4, 3.3.3.6. 
14  See chapter 3, section 3.2. 
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and most were also represented in the European regulatory regime for machinery safety 

which applied to plant supplied into the European Economic Area.15

 

  

The core elements relating to hazard recognition, risk control and plant safety 

information were critical for preventing death, injury or ill health, and I framed these as 

substantive OHS outcomes. Plant could not be regarded as safe and without risks to 

health unless plant designer-manufacturers had comprehensively recognised the 

different ways that their plant could be hazardous, eliminated hazards or incorporated 

control measures to effectively minimise risks, and provided substantial, good quality 

plant safety information to support and reinforce risk control measures. For prevention 

and for compliance with their OHS legal obligations, plant designer-manufacturers 

needed to perform well for each of these substantive OHS outcomes. 

 

This research has established that plant designer-manufacturers’ performance for 

substantive OHS outcomes ranged from exceptional, to mediocre and poor in some 

firms.16 The OHS performance of the majority of plant designer-manufacturers was 

mediocre because they failed to perform well for one or more of the substantive OHS 

outcomes (80% (53 of 66)). These firms had not recognised some types or instances of 

hazards for their plant, they relied on safe person measures17 which required end users 

to avoid risks and take care to protect themselves and others, and/or they provided plant 

safety information that was limited in scope or hard to locate, read and understand. As 

their OHS performance was defective in one or more respects, these firms had not 

substantively complied18

 

 with their OHS legal obligations.   

Only a small minority of plant designer-manufacturers had exceptional OHS 

performance as they performed well for all of the substantive OHS outcomes (9% (6 of 

66)). These firms comprehensively recognised the different types and instances of 

                                                 
15  See chapter 3, section 3.4. 
16  For empirical evidence relating to firm’s performance for substantive OHS outcomes see chapter 5. 
17  For discussion of safe person measures see Atherley G ‘Strategies in health and safety at work’ (1975) 

54 The Production Engineer 50-55, p 54. 
18  Substantive compliance is compliance with regulatory goals or objectives, for example preventing 

death, injury and ill-health arising from work by ensuring plant is safe and without risks to health. See 
Parker C, n 9, p 27. 
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hazards for their plant, incorporated more effective safe place controls19

 

 as the primary 

risk control measures in their plant, and provided substantial, good quality plant safety 

information. Their information included advice about residual hazards or risks, safety 

features and safe work practices, and was provided in a combination of labels, manuals 

or other forms, which were easy to locate, read and understand. These six firms were 

the only ones that could be considered to have substantively complied with their OHS 

legal obligations. 

At the other end of the OHS performance spectrum was a group of plant designer-

manufacturers with especially poor performance for substantive OHS outcomes (11% (7 

of 66)). These firms were blinkered in their hazard recognition, only recognising 

mechanical hazards. They also relied on safe person measures for some risks, and 

provided little or poor quality plant safety information, or negligible information. As 

their OHS performance was defective with respect to all OHS outcomes, these seven 

firms had not substantively complied with their OHS legal obligations in any respect.   

 

The findings of generally mediocre and sometimes poor performance of plant designer-

manufacturers for substantive OHS outcomes are significant as they demonstrate that 

most firms had not internalised the goal of preventing occupational death, injury and ill-

health. This research also found little evidence of firms designing plant to be inherently 

safe, with only 11 firms incorporating some safe place controls that were more 

advanced or innovative, either using more sophisticated technology or applying 

technology in original ways (17% (11 of 66)).20

 

 

In addition to plant designer-manufacturers’ generally mediocre or poor performance 

for substantive OHS outcomes, this research has demonstrated firms’ rather mixed 

responses with regard to the core elements of their OHS legal obligations relating to 

                                                 
19  For discussion of safe place controls and more effective risk control measures see Atherley G, n 17; 

Atherley G, Occupational Health and Safety Concepts, Applied Science, London, 1978; Gallagher, C, 
Health and Safety Management Systems: An Analysis of Systems Types and Effectiveness, National 
Occupational Health and Safety Commission, Sydney, 1997, ss 3.1, 3.2.6; Haddon W, ‘Energy 
damage and the ten countermeasure strategies’ (1973) 13(4) Journal of Trauma 321-331; Haddon W, 
‘Strategy in preventive medicine: passive versus active approaches to reducing human wastage’ (1974) 
14 Journal of Trauma 353-4; Haddon W, ‘The basic strategies for reducing damage from hazards of 
all kinds’ (1980) 16(11) Hazard Prevention 8-12; Manuele F, ‘Concepts, principles and methods for 
safety through design’ in Christensen W and Manuele F (eds), Safety Through design, National Safety 
Council NSC Press, USA, 1999, 9-21, pp 11-13. 

20  Of these 11 firms, three were exceptional firms and eight were mediocre performing firms. 
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systematic action to assess and manage OHS risks.21 Only four firms, all of which were 

large,22 had arrangements for addressing OHS in plant design and manufacture which 

were embedded in their organisational systems for managing OHS and other business 

risks. These findings reinforce the OHS and wider regulation literature23

 

 which 

indicates that enterprise size is a factor in the implementation of OHS management and 

other self-regulatory compliance programs, and that such arrangements are only likely 

to be found in large firms. 

The four plant designer-manufacturers with OHS management systems were among a 

wider group of 39 firms that conducted, or engaged a consultant to conduct, a form of 

risk assessment (59% (39 of 66)). If OHS regulators were to evaluate firms only on their 

conformance with the requirement to conduct some kind of risk assessment, these firms 

might be considered to comply. However, this research has shown that the quality and 

rigour of firms’ risk assessments was very mixed, and some risk assessments were a 

perfunctory, ritualistic response by firms concerned only with providing some 

paperwork to their customers or distributors. Risk assessment was only a key method24 

supporting the timely, logical and thorough consideration of hazards, risks and 

preventive measures, when firms conducted assessment at the design stage, used a more 

structured investigative and information seeking approach, and gathered the knowledge, 

interests and perceptions of a range of people.25

                                                 
21  For empirical evidence of firms’ performance with regard systematic action to assess and manage 

OHS risks see chapter 7. 

  

22  In this research, large firms were firms with 100 or more employees. See also chapter 2, section 2.5.3. 
23  Ashby S and Diacon S, ‘Motives for occupational risk management in large UK companies’ (1996) 22 

(1-3) Safety Science 229-243, p 242; Hale A, ‘Safety management in production’ (2003) 13(3) Human 
Factors and Ergonomics in Manufacturing 185-201, p 187; Hale A and Hovden J, ‘Management and 
culture: the third age of safety. A review of approaches to organisational aspects of safety, health and 
environment’ in Feyer A-M and Williamson A (eds), Occupational Injury. Risk, Prevention and 
Intervention, Taylor and Francis, London, 129-165; Lamm F and Walters D, ‘Regulating occupational 
health and safety in small business’ in Bluff L et al (eds), OHS Regulation for a Changing World of 
Work, The Federation Press, Sydney, 2004, 94-119, pp 94-100; Parker C, n 9, p 56; Quinlan M and 
Mayhew C, ‘Precarious employment, work re-organisation and the fracturing of OHS management’ in 
Frick K et al (eds), Systematic Occupational Health and Safety Management, Perspectives on an 
International Development, Pergamon, Amsterdam, 2000, 175-198, pp 179-182, 190; Walters D, 
Health and Safety in Small Enterprises: European Strategies for Managing Improvement, PIE-Peter 
Lang, Brussels, 2001, pp 32-52. 

24  For discussion of risk assessment as a key method in self-regulation see Karageorgiou A et al, ‘Risk 
assessment in four member states of the European Union’ in Frick K et al (eds), Systematic 
Occupational Health and Safety Management. Perspectives on an International Development, 
Pergamon, Amsterdam, 2000, 251-284, p 284. 

25  Through team-based assessment and/or consultation with customers and end users. 
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The findings of this research for Australian plant designer-manufacturers’ risk 

assessments are significant in providing empirical evidence of weaknesses in the 

practice of risk assessment for different duty holders. They extend similar findings in 

relation to employers’ risk assessments in European studies of assessment,26 and non-

peer reviewed studies of assessment of machinery safety in Europe.27

  

  

This research has clearly shown that neither OHS management systems nor plant risk 

assessment were sufficient to ensure that plant designer-manufacturers performed well 

for the substantive OHS outcomes critical to preventing death, injury or ill-health. Only 

two of the four firms with OHS management systems were among the six exceptional 

performers. Thirty of the 39 firms that conducted, or engaged consultants to conduct, 

plant risk assessments were mediocre performers and three were among the seven 

poorest performing firms. Assessment of risks, and management of OHS, fell short of 

what was needed to perform well for OHS outcomes and substantively comply with 

OHS legal obligations, when those involved in these activities lacked the knowledge to 

support well-informed, rigorous decisions about OHS risks and their management.  

 

Plant designer-manufacturers’ performance for substantive OHS outcomes, and their 

compliance with OHS legal obligations, were shaped and differentiated by factors other 

than arrangements for assessing risks or OHS management systems. Firms’ responses to 

OHS were unique to their particular operations and interactions with external actors, 

and were shaped and differentiated by contextualised OHS knowledge and motivational 

factors, as I argue in the following sections.   
   

9.3 The Construction of OHS Knowledge Through Practice  

The second original and significant contribution of this research is in explaining the 

construction of OHS knowledge in plant design and manufacture. The contribution of 

                                                 
26  Jensen P L, ‘Risk assessment: a regulatory strategy for stimulating work environment activities?’ 

(2001) 11(2) Human Factors and Ergonomics in Manufacturing 101-116; Jensen P L, ‘Assessing 
assessment: the Danish experience of worker participation in risk assessment’ (2002) 23(2) Economic 
and Industrial Democracy 201-227; Karageorgiou A et al, n 24, pp 267-274. 

27  Boy S and Limou S, The Implementation of the Machinery Directive. A Delicate Balance Between 
Market and Safety, European Trade Union Technical Bureau for Health and Safety (TUTB), Brussels, 
2003, pp 37-39, 62-63; Crabb R, Health and Safety in the Agricultural Engineering Design Process, 
Health and Safety Executive Contract Research Report RR 306, HMSO, Norwich, 2000, pp 20, 39.  
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this research is in applying social constructivist perspectives of learning28 and providing 

empirical evidence29

 

 to demonstrate that individuals construct OHS knowledge through 

participation in everyday activities, that they draw on their personal histories and 

capacities in interpreting their experiences, and that OHS knowledge constructed in this 

way shapes firms’ responses to OHS.  

The OHS and regulation literature more generally indicate that the development of 

knowledge and skills is crucial to effective self-regulation of OHS and other regulatory 

responsibilities.30 There is also a view that organisations may learn about OHS and how 

to comply with their legal obligations through their customers, suppliers or other 

organisations with which they have business relationships.31 With regard to designers, 

European researchers have documented designers’ learning through experience and 

interactions with others, their preference for technical standards over other OHS 

information sources, and their practice of drawing on suppliers for information.32

 

 My 

research advances these various insights about OHS knowledge in the following ways.  

My research has established that three practices were the principal constituents of OHS 

knowledge in plant designer-manufacturer firms – drawing upon their own and other 

firms’ experience producing workplace plant, interacting with customers (as procurers, 

distributors or sometimes end users), and referring to technical standards. Through these 

                                                 
28  See, for example, Billett S, 2001, n 7; Billett S, 2006; Brown J S and Duguid P, n 7, pp 41, 47; Lave J 

and Wenger E, n 7. See also Brown J S et al, n 7; Palincsar A S, n 7, pp 351-352, 354. 
29  See especially chapter 6. See also chapter 7. 
30  See for example Gallagher C, n 19, s 5.6; Hale A and Hovden J, n 23, pp 147-148; Hutter B, 

Regulation and Risk. Occupational Health and Safety on the Railways, Oxford University Press, 
Oxford, 2001, pp 301-302; Nytrö K et al, ‘Organisational prerequisites for the implementation of 
systematic health, environment and safety work in enterprises’ (1998) 30 Safety Science 297-307, p 
299; Parker C, 9, pp ix-x, 57. See also Ellis N, Work and Health. Management in Australia and New 
Zealand, Oxford University Press, Melbourne, 2001, app 1; Vanderkruk R, ‘Workplace health and 
safety officers: a Queensland success story’ (1999) 16(6) Journal of Occupational Health and Safety – 
Australia and New Zealand 557-563.  

31  See for example, Gunningham N and Sinclair D, Leaders and Laggards. Next-Generation 
Environmental Regulation, Greenleaf Publishing Ltd, Sheffield, 2002, pp 17-18; Lamm F and Walters 
D, n 23, pp 103-105; Walters D, n 23, pp 52, 375. 

32  Broberg O, ‘Integrating ergonomics into the product development process’ (1997) 19 International 
Journal of Industrial Ergonomics 317-327, pp 318, 322, 324-325; Broberg O, ‘Integrating ergonomics 
into engineering: empirical evidence and implications for ergonomists’ (2007) 17(4) Human Factors 
and Ergonomics in Manufacturing 353-366, pp 359, 364; Crabb R, n 27, pp 26-27; Hale A and 
Swuste P, ‘Avoiding square wheels: international experience in sharing solutions’ (1997) 25(1-3) 
Safety Science 3-14, p 5; Swuste P et al, ‘Sharing workplace solutions by solution data banks’ (1997) 
26(1/2) Safety Science 95-104, p 99. 
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practices, those involved in plant design and manufacture constructed knowledge about 

OHS problems and solutions to them, and sometimes learned about methods for the 

assessment and management of risks.   

 

This research has also shown that within and additional to these three central practices 

there were situational manifestations of practice in the operations of particular firms and 

their interactions with external actors. As a consequence, there were multiple bases from 

which OHS knowledge was constructed by those involved in plant design and 

manufacture, and these individuals had different perspectives on OHS problems and 

ways to resolve them, and different approaches to assessing and managing risks. These 

multiple bases included Australian, international and European technical standards, 

component suppliers, and information about injuries, incidents or other hazardous 

exposures involving plant. Other bases were information from trials of prototypes or 

models, input from end users with operational experience and ad hoc feedback from 

customers.   

  

This research has therefore established that constituents of OHS knowledge went beyond 

“OHS sources” such as OHS legal obligations, OHS regulators, safe design or other 

authoritative sources of OHS information. Also, these OHS sources were less common 

constituents of OHS knowledge, contributing to OHS knowledge in only a small 

proportion of firms.    

 

In three firms, OHS advisers ensured that the firms engaged with state OHS law33 and 

the key individuals34

                                                 
33  In this thesis, I use the term state OHS law to refer collectively to the OHS statute, and the regulations 

and approved codes of practice made under the OHS statute in a particular state. 

 in these three firms had more detailed knowledge of the law. In 22 

other firms, interactions with customers, distributors or other industry sources were 

sources of information about OHS law, and the key individuals in these firms were 

aware that they had obligations in OHS law, but had little knowledge and/or 

misconceptions about their obligations. In eleven firms that exported, or planned to 

export, their plant to Europe, the key individuals were aware of the European regulatory 

34  These individuals were key decision makers in their firms and were nominated, by their firms, to 
participate in this research on the basis of their knowledge and experience of how OHS was addressed 
in the firms for which they worked. See also chapter 2, section 2.5.4. 
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regime for machinery safety35

 

 but only three of these firms, which conducted their own 

assessment of conformity for their plant, had staff who actively engaged with the 

European requirements. Most firms did not have OHS advisers or commercial reasons 

to prompt them to engage directly with their OHS legal obligations, or authoritative 

sources of information about them, with the result that awareness of OHS legal 

obligations in these firms was low or lacking. 

The OHS regulators were also not key constituents of OHS knowledge.36 One firm was 

prompted by its customers to provide plant risk assessments and a manager in this firm 

actively sought and applied information from the Victorian OHS regulator. A second 

firm was engaged by a distributor to redesign a wood chipper and a manager obtained 

and read the transcript for the Arbor Products case.37

 

 A third firm was visited by a 

South Australian inspector during the Safer at the Source program and learned about 

risk assessment through advice and guidance material provided by the inspector. These 

were the only examples of firms learning something about how to comply though the 

actions of OHS regulators.  

Access to safe design information, methods and tools was also rare. Only two plant 

designer-manufacturers made some ergonomics references available to their designers. 

These firms employed or engaged consultants with ergonomics knowledge who acted as 

a conduit to safe design sources. In the remaining firms in this research, which did not 

employ or engage ergonomists or related specialists,38

                                                 
35  This was the regulatory regime based on the Machinery Directive. See chapter 3, section 3.4.  See also 

European Commission, ‘Council directive 98/37/EC of 22 June 1998 on the approximation of laws of 
the member states relating to machinery’ (1998) Official Journal L 207, 23/07/1998, 1-46. Note that 
the Machinery Directive was revised and reissued in 2006 for application in 2009. The 1998 version 
was current at the time of data generation for this research. 

 the practice of plant design and 

manufacture was disconnected from the safe design body of knowledge. In these firms, 

invaluable information about designing and constructing inherently safe plant, 

integrating OHS and functionality requirements, minimising the potential for and risks 

of unintended use, and producing user friendly and informative plant safety information 

was not available to those involved in plant design and manufacture.        

36  For details of the rare examples see chapter 4, sections 4.4.1-4.4.3; chapter 7, section 7.3.2.  
37   WorkCover Authority of New South Wales (Inspector Mulder) v Arbor Products International 

(Australia) Pty Ltd (2001) 105 IR 81).  
38  Such as physiotherapists. 
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As well as establishing the principal and minor constituents of OHS knowledge, this 

research has also demonstrated that those involved in plant design and manufacture had 

different bases for constructing OHS knowledge due to their diverse qualifications and 

vocational backgrounds, in engineering or other professions, various trades and/or 

experience as end users of plant. The OHS knowledge of individuals, and the collective 

OHS learning in firms, therefore differed according to both the constituents of OHS 

knowledge and how these were interpreted and laid down as knowledge by individuals 

with different personal histories and capacities. 

 

Further, this research has shown that firms’ responses to OHS were shaped and 

differentiated by the bases39 from which OHS knowledge was constructed by those 

involved in plant design and manufacture. Certain bases for constructing OHS 

knowledge were linked with better performance for some or all of the substantive OHS 

outcomes, while other bases were linked with poorer OHS outcomes.40

  

 

Input from end users at the design stage, OHS advice and OHS information resources, 

information about injuries, incidents and the end use work environment, assistance from 

suppliers, and information from trials of prototypes or models, were all linked with 

better performance for substantive OHS outcomes. On the other hand, firms performed 

more poorly when they relied on customers to provide input, or received no input from 

customers or end users at all. There was also evidence to suggest that engineers had 

more skills for gathering, interpreting and applying information, and/or a more relevant 

compendium of knowledge to support better OHS performance, compared with 

tradespeople or individuals with no qualification or trade.  

 

The common practice of referring to technical standards did not set firms apart from 

those that did not refer to these standards. It is likely that the ad hoc use of technical 

standards by those involved in plant design and manufacture, rather than more rigorous 

                                                 
39  These bases included practices as constituents of OHS knowledge (the situational manifestations of 

practice), and the professional and vocational backgrounds of those involved in plant design and 
manufacture (the individual factors). 

40  Performance was relatively better or poorer when compared with the sample of 66 firms overall. See 
chapter 6, section 6.5. 
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application of standards, coupled with weaknesses in particular standards contributed to 

the unexceptional OHS performance of firms that referred to technical standards.41

 

 

In summary, the findings of this research relating to OHS knowledge are significant for 

establishing the central practices, as well as the multiple bases from which those 

involved in plant design and manufacture constructed OHS knowledge, and for locating 

OHS sources as less common constituents among the other everyday constituents of 

OHS knowledge. The findings are also significant in demonstrating that OHS 

knowledge constructed from different bases shaped firms’ responses to OHS, and 

differentiated their performance for substantive OHS outcomes. 

 

Plant designer-manufacturers responses to OHS could not, however, be explained with 

reference only to OHS knowledge. As I argue in the next section, firms’ responses to 

OHS were also shaped by motivational factors which, like OHS knowledge, were 

contextualised in the operations of particular firms and their interactions with external 

actors.   

 
9.4 Motivational Factors 

The third original and significant contribution of this research is in providing empirical 

evidence42

 

 to demonstrate that motivational factors in firms, and the interplay between 

co-existing motivational factors, shaped firms’ responses to OHS by providing them 

with rationales for taking OHS action, or justifications for limiting or not taking OHS 

action. These motivational factors took the form of the motivations of plant designer-

manufacturers, and the values and attitudes of key individuals in firms. 

This research has shown that firms’ commercial motivations relating to their goals of 

ensuring the marketability of their plant and firm profitability, and legal or quasi-legal 

motivations relating to their experience or perception of these pressures, were the 

factors driving or constraining firms’ OHS action. In addition, the values and attitudes 

                                                 
41  See also Backstrom T and Döös M, ‘Problems with machine safeguards in automated installations’ 

(2000) 25 International Journal of Industrial Ergonomics 573-585; Boy S and Limou S, n 27, pp 55-
58, 88-89, 120; Kommission Arbeitsschutz und Normung (KAN), Safety of Agricultural Machinery, 
Kommission Arbeitsschutz und Normung, Sankt Augustin, Germany, 2008; Worringham C, 
‘Incompatible and Unsafe: Control Design and Use Hazards’ paper presented to Visions Conference, 
Gold Coast, Queensland, 2004, pp 86-87. 

42  See especially chapter 8. 
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of key individuals mediated firms’ responses to OHS by providing assumptions about 

responsibility for OHS, and acting as a lens through which firms’ decisions and actions 

were interpreted, shaped and justified, in the context of firms’ other motivations.  

    

Three aspects of this research set it apart from other empirical studies43 which have 

advanced contextualised explanations of firms’ or individuals’ responses to social and 

economic regulation or their stance towards a regulator with reference to their legal, 

commercial or other motivations, values or attitudes. First, this research provides 

empirical evidence of the motivational factors for plant designer-manufacturers, duty 

holders that have not received attention in other studies. The other regulatory studies 

deal with employers’ responses in relation to the OHS of their workforces,44 and/or deal 

with other types of regulation.45

 

 

Legal or quasi-legal motivations providing rationales for some plant designer-

manufacturers to take OHS action were Australian OHS law, a particular technical 

standard,46

                                                 
43  See for example, Braithwaite V et al, ‘Regulatory styles, motivational postures and nursing home 

compliance’ (1994) 16(4) Law and Policy 363-394; Braithwaite V, ‘Games of engagement: postures 
within the regulatory community’ (1995) 17(3) Law and Policy 225-255; Braithwaite V et al, 
‘Taxation threat, motivational postures, and responsive regulation’ (2007) 29(1) Law and Policy 137-
158; Genn H, ‘Business responses to the regulation of health and safety in England’ (1993) 15(3) Law 
and Policy 15(3) 219-233; Gunningham N et al, Shades of Green; Business Regulation and 
Environment, Stanford University Press, Stanford, California 2003, chs 3, 6; Haines F, Corporate 
Regulation – Beyond “Punish or Persuade”, Clarendon Press, Oxford, 1997, pp 16-17, 22-26, 69, 74, 
78, 95, 122, 133-142, 158, 215, 221 and 234-235; Hopkins A, Making Safety Work. Getting 
Management Commitment to Occupational Health and Safety, Allen and Unwin, Sydney, 1995, ch 
11; Kagan R and Scholz J, ‘The “criminology of the corporation” and regulatory enforcement 
strategies’ in Hawkins K and Thomas J (eds), Enforcing Regulation, Kluwer, Boston, 1984, 67-95; 
Parker C, n 9, especially ch 3; Thornton D et al, ‘When social norms and pressures are not enough: 
environmental performance in the trucking industry’ (2009) 43(2) Law and Society Review 405-435. 

 inspection or enforcement by OHS or mining regulators, the European 

regulatory regime for machinery safety, and a non-specific concern about litigation or 

legal liability. Commercial motivations for some firms to take OHS action were 

business risk minimisation and reputational concerns, the business opportunities of 

producing safe plant or supplying OHS solutions, plant quality, being competitive or 

securing a competitive advantage, and customers or distributors driving OHS action. A 

44  Genn H, n 43; Haines F, n 43;  Hopkins A, n 43; Kagan R and Scholz J, n 43. 
45  Braithwaite V et al, 1994, n 43; Braithwaite V, 1995, n 43; Braithwaite V et al, 2007, n 43; 

Gunningham N et al, n 43; Kagan R and Scholz J, n 43; Parker C, n 9; Thornton D et al, n 43. 
46   These technical standards provided more detailed specifications and procedures relating to plant 

safety and fitness for purpose. They might be Australian Standards, international ISO standards, or 
European harmonised standards.  
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positive value supporting OHS action in some firms was the moral obligation to protect 

health and safety. Commercial motivations providing some firms with justifications for 

limiting or not taking OHS action were concerns relating to plant functionality, cost and 

competitive disadvantage due to inconsistent inspection and enforcement. Negative 

attitudes providing justifications in some firms for limiting or not taking OHS action 

were the unsafe user attitude and the attitude that safety has gone too far. 

 

The second aspect of this research which sets it apart from other regulatory studies 

dealing with motivational factors and organisations’ responses to regulation is that this 

research provides a nuanced account of the combination of and interplay between 

motivational factors in firms. The other studies tend to characterise an organisation’s 

self-regulation, compliance or other aspects of its performance and cast the 

organisation’s motivational factors as consistent with and supporting that 

characterisation. In contrast, this research has demonstrated that co-existing 

motivations, values or attitudes in the context of a particular firm’s operations and its 

interactions with external actors might be consistent, either providing mutually 

reinforcing rationales for taking OHS action or providing mutually reinforcing 

justifications for limiting or not taking OHS action. On the other hand, a firm’s 

motivational factors might conflict and be weighed against each other.47

 

   

The third aspect of this research which sets it apart from some other regulatory studies 

dealing with motivational factors and organisations’ responses to regulation is that this 

research has included indicators of firms’ OHS performance for substantive regulatory 

goals (the substantive OHS outcomes). Some other studies have focused on 

organisations’ arrangements or processes (their means to achieving regulatory goals), or 

have identified motivations without explicitly considering what they were motivations 

for.48

 

 In considering whether designer-manufacturers’ plant was actually safer, and the 

scope and quality of firms’ plant safety information, this research has provided 

additional insights about patterns in firms’ OHS performance for different types of 

motivational factors. 

                                                 
47  For examples of mutually reinforcing and conflicting motivational factors see chapter 8, section 8.4.4. 
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This research has shown that plant designer-manufacturers that accepted responsibility 

for OHS and had positive rationales for taking OHS action tended to perform better for 

substantive OHS outcomes.49

 

 In particular, firms that accepted Australian OHS law, the 

European regulatory regime for machinery safety or particular technical standards as 

legal or quasi-legal imperatives for taking OHS action tended to perform better, as did 

firms that regarded OHS as integral to the success of their businesses or at least as 

integral to their commercial motivations relating to managing business risks or plant 

quality, or securing business opportunities or competitive advantage. In some of these 

firms, key individuals as the principal decision-makers expressed a moral obligation to 

protect OHS and this value reinforced legal, quasi-legal or commercial motivations for 

taking OHS action.   

The other two legal or regulatory motivations, inspection and enforcement by 

Australian OHS or mining regulators, and concern about legal liability, were generally 

neither sufficient to drive firms to inform themselves about the type of preventive action 

needed, nor to encourage them to take sustained action to improve their OHS 

performance. These legal motivations were consistent with firms not accepting and 

taking responsibility for OHS. Similarly, firms driven by their customers or distributors, 

firms concerned about plant functionality or reduced competitiveness due to 

inconsistent enforcement, and firms in which key individuals had negative attitudes 

about unsafe users or that safety has gone too far, had justifications for not taking OHS 

action. These firms that did not accept and take responsibility for OHS tended to 

perform poorly for some or all of the substantive OHS outcomes. 

 

In focusing on substantive OHS outcomes, this research has also highlighted the 

significance of the unsafe user attitude in limiting plant designer-manufacturers’ risk 

control action. This attitude is recognised in the literature in the form of attitudes about 

unsafe workers or worker carelessness, and attribution of work-related incidents to 

individual workers.50

                                                                                                                                               
48  See for example, Braithwaite V et al, 1994, n 43; Braithwaite V, 1995, n 43; Braithwaite V et al, 2007, 

n 43;  Genn H, n 43; Haines F, n 43;  Hopkins A, n 43; Kagan R and Scholz J, n 43; Parker C, n 9, pp 
57-60. 

 In her study of workplace fatalities in Victorian construction 

49  They performed better compared with the sample of 66 firms overall. 
50  ANOP Research Services, Community Awareness of, and Attitudes to, Occupational Health and 

Safety, Report to Worksafe Australia, Sydney, 1995, p 9; Dejoy D, ‘Managing safety in the 
workplace: an attribution theory analysis and model’ (1994) 25(1) Journal of Safety Research 3-17; 
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firms, Haines51 did not find that this perspective differentiated firms’ performance 

which she evaluated on the basis of action and arrangements.52

 

 

In examining the OHS responses of plant designer-manufacturers with reference to their 

achievement of substantive OHS outcomes, my research indicated that the unsafe user 

attitude played a defining role. In the context of firms’ commercial goals relating to 

plant functionality, cost or competitiveness, the unsafe user attitude provided key 

individuals with a justification for continuing to produce and supply plant that they 

knew to be hazardous, and for not taking steps to redesign their plant or incorporate 

effective risk control measures. The greater prevalence of the unsafe user attitude in 

regional firms53

 

 also accounted for the poorer OHS performance of these firms for risk 

control outcomes.   

This research therefore reinforces Hasle et al’s54 study of defensive attribution of 

workplace incidents in UK firms, in concluding that there is a need to find ways to 

challenge attitudes about unsafe workers to enable effective prevention outcomes.  The 

usefulness55 of the unsafe user attitude in underpinning firms’ commercial motivations 

will need to be successfully diffused, through inspection and enforcement, and capacity 

building, as discussed further below.56

 

    

In summary, this research makes an original and significant contribution in providing a 

nuanced account of the combination and interplay between co-existing and sometimes 

conflicting motivational factors of plant designer-manufacturers, duty holders that have 

not received attention in other OHS or wider regulatory studies of business firms’ 

                                                                                                                                               
Glendon I et al, Human Safety and Risk Management, 2nd ed, Taylor and Francis, London, 2006, pp 
83-91. 

51  Haines F, n 43, pp 69, 83-86, 88, 91. 
52  Haines distinguished firms’ performance according to their action and arrangements such as 

evaluating the firm’s safety level, changes to work practices, safety policy, communication, priority to 
safety, status of safety personnel, line management responsibility. Poorer performing firms took ad 
hoc action to address pre-cursors to workplace deaths or avoid legal liability. See Haines F, n 43, p 69. 

53  Compared with firms in metropolitan locations. 
54  Hasle P et al, ‘Small enterprise owners’ accident causation attribution and prevention’ (2009) 47 

Safety Science 9-19, p 9. 
55  Attitudes are not readily altered and only likely to be questioned and changed when individuals find 

they are no longer useful, and there is therefore an incentive to change. See Glendon I et al, n 50, p 
207. 
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motivations. The research also makes an original and significant contribution to 

understanding how different types of motivational factors, including negative attitudes, 

shape firms’ responses to OHS, differentiating their OHS performance and compliance 

with OHS legal obligations   

 

This research makes a further contribution in constructing theory to explain how 

motivational factors, together with OHS knowledge, shaped plant designer-

manufacturers’ responses to OHS. I present this theoretical contribution in section 9.7.     

 
9.5 The Influence of Australian OHS Regulation on Plant Designer-

Manufacturers’ Responses to OHS 

The fifth original and significant contribution of this research is in providing empirical 

evidence of the influence of OHS regulation on responses to OHS by firms that design 

and manufacture workplace plant. In particular, this research provides empirical 

evidence57

 

 relating to Australian OHS law, and inspection and enforcement of the law 

by OHS regulators, and the contribution of these to duty holders’ OHS knowledge and 

motivation to take OHS action. 

As discussed, at the level of broad principles there were ten core elements in the 

obligations of plant designers and manufacturers in Australian OHS law.58 These core 

elements provided a framework for duty holders to manage OHS in plant design and 

manufacture but, as this research has shown, differences in the substance and legal force 

of provisions in the multiple OHS instruments resulted in a complex body of law. 

Coupled with the rather imprecise, vague or opaque59

 

 expression of some provisions, 

Australian OHS law was not well designed to facilitate its interpretation and application 

by plant designers and manufacturers.    

I have argued, however, that it would take more than carefully crafted OHS law to 

ensure that plant designers and manufacturers engage with the law, or authoritative 

                                                                                                                                               
56  See section 9.8. 
57  See especially chapters 3, 4 and 8. 
58  See chapter 3, sections 3.3.2.4, 3.3.3.6. 
59  I use these terms as applied by Baldwin R, Rules and Government, Oxford University Press, Oxford, 

1995, pp 9, 11; Black J, Rules and Regulations, Clarendon Press, Oxford, 1997, pp 22-23; Diver C, 
‘The optimal precision of administrative rules’ (1983) 65(1) Yale Law Journal 65-109, p 67.   
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sources of information about the law. In this regard, this research makes an additional 

contribution to understanding duty holders’ awareness of safety-related law. A series of 

regulatory studies60 have documented low awareness of OHS and other safety-related 

legislation among regulatees. Some of these studies have drawn attention to lack of 

transparency, vagueness or other features of the law as factors contributing to low 

awareness of the law.61

 

 

My research shows that while the substance and form of Australian OHS law would 

pose considerable challenges for plant designers and manufacturers, if they engaged 

with it, there was a more fundamental problem of failure by duty holders to engage with 

their OHS legal obligations generally.62 Many of the plant designer-manufacturers in 

this research displayed characteristics of Braithwaite et al’s63

 

 motivational posture of 

disengagement as they were not about to ask what the law expected of them, did not 

understand the regulatory system’s expectations of them, and did not appear to be 

concerned whether they were doing what the law expected of them, or not. 

Only three plant designer-manufacturers, all with in-house OHS advisers, engaged 

directly with Australian OHS law. Other than in these three firms, Australian OHS law 

was a minor constituent of OHS knowledge in 22 firms, which had picked up some 

information about the law through interactions with their customers, distributors or 

other industry sources.64

 

   

This research has demonstrated, however, that even when those involved in plant design 

and manufacture did not learn about their obligations accurately and comprehensively, 

                                                 
60  See Crabb R, n 27, p 26; Fairman R and Yapp C, ‘Enforced self-regulation, prescription and 

conceptions of compliance within small business: the impact of enforcement’ (2005) 27 (Fall) Law 
and Policy 491-519, p 505; Genn H, n 43; Hanson M et al, Evaluation of the Six-Pack Regulations, 
Health and Safety Executive Contract Research Report 177, HMSO, Norwich, 1998; Hutter B, n 30, 
pp 86-87, 96.   

61  Genn H, n 43, p 222, 232; Fairman R and Yapp C, n 60, pp 507, 511; Hutter B, n 30, p 96. 
62  See chapter 3, section 3.5. Note that for the firms in this research there was evidence of failure to 

engage with OHS legal obligations generally and not only with Australian OHS law. 
63  Braithwaite et al have identified and tested various motivational postures in relation to taxation, 

nursing home and other legal standards. They have not yet been applied in relation to OHS law. See 
Braithwaite V, n 43; Braithwaite V, The Community Hopes, Fears and Actions Survey: Goals and 
Measures, Centre for Tax System Integrity Working Paper no 2, Australian National University, 
Canberra (2001) <http://regnet.anu.edu.au> (April 2009); Braithwaite V et al, 1994, n 43; Braithwaite 
V et al, 2007, n 43. 

64  See chapter 3, section 3.5.1, 3.5.4. 

http://regnet.anu.edu.au/�
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Australian OHS law contributed to plant designer-manufacturers’ motivations for 

taking OHS action.65 This was the case in 14 firms that were motivated to take some 

OHS action,66

 

 although they did not necessarily pay attention to whether the action they 

took and the OHS outcomes they achieved complied with the law. As a motivation, 

Australian OHS law had to take its place among firms’ other motivations and the 

attitudes of key individuals which, in some firms, conflicted with any positive 

motivation engendered by the law.   

With regard to inspection and enforcement, this research has demonstrated67

 

 that the 

Victorian and South Australian OHS regulators studied did little to influence plant 

designers and manufacturers to engage with their obligations in OHS law, or to help 

these duty holders to learn how to comply. These OHS regulators neglected plant 

designers and manufacturers because they did not organise and direct their resources to 

support inspection and enforcement with these duty holders, were committed to 

addressing other priorities and targets, and lacked coordinated strategies or programs to 

focus inspectorate attention on plant designers and manufacturers. 

This research has also shown that the Victorian and South Australian OHS regulators’ 

inspection and enforcement with plant designers and manufacturers was strategically 

weak. The regulators permitted their inspectors and specialist staff considerable 

discretion68 to choose whether to interact with particular duty holders, how to define 

compliance, and the approaches and mechanisms used in inspection and enforcement. 

The regulators’ limited involvement with plant designers and manufacturers was 

typically reactive and event-based,69

                                                 
65  For further discussion of Australian OHS law as a motivation for firms to take OHS action see chapter 

8, sections 8.3.2, 8.3.3. 

 as they responded to incidents or complaints 

involving plant. This approach was inclined to be arbitrary and inconsistent, treat like 

66  This action included conducting or engaging a consultant to conduct a risk assessment for their plant 
or applying particular Australian Standards which might, or might not, have legal standing in OHS 
law. 

67  See chapter 4, sections 4.2, 4.3. 
68  I am using the term discretion as used by Black J, ‘Managing Discretion’ paper presented to the 

Australian Law Reform Commission Conference: Penalties, Principles and Practice in Government 
Regulation, Sydney, Australia, 2001, pp 20-21. 

69  For further discussion of the reactive, event focus of OHS prosecutions in Australia see Johnstone R, 
Occupational Health and Safety, Courts and Crime. The Legal Construction of Occupational Health 
and Safety Offences in Victoria, The Federation Press, Sydney, 2003, chs 3-5.  
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problems differently, be procedurally unfair and, as a consequence, engender resistance 

to compliance, as the regulators sought compliance by one firm, following an incident 

or complaint, while ignoring other firms with the same type of non-compliance.70 The 

regulators also treated compliance as a single event, securing action by designers or 

manufacturers to control particular risks (substantive compliance), or checking 

compliance with particular provisions (rule compliance), rather than securing 

commitment, capacity and arrangements for ongoing self-regulation by firms.71

 

  

The OHS regulators principally used persuasion with plant designers and 

manufacturers, through directions and negotiation.72 They rarely provided advice, rarely 

increased the pressure to comply by issuing administrative notices,73 and only the 

Victorian regulator had (infrequently) prosecuted plant designers or manufacturers. The 

regulators did not apply an interactive, tit-for-tat strategy of responsive enforcement,74

 

 

which would involve nurturing compliance through advice and persuasion, and 

escalating enforcement with duty holders who continued to be non-compliant. 

The OHS regulators’ failure to apply a responsive approach to enforcement was not for 

resource reasons,75

                                                 
70  For discussion of constitutional principles in enforcement see Yeung K, Securing Compliance. A 

Principled Approach, Hart Publishing, Oxford, 2004, pp 36-43. 

 but because both regulators perceived impediments to issuing 

71  For discussion of substantive and rule compliance, and self-regulation see Hutter B, n 30, pp 15-16, 
301-302; Johnstone R, ‘Rethinking OHS enforcement’ in Bluff L et al (eds), OHS Regulation for a 
Changing World of Work, The Federation Press, Sydney, 2004, 146-178, pp 147-148; Johnstone R 
and Jones N, n 9, pp 485-486; Parker C, n 9, pp ix-x, 27, 43-61. 

72  For discussion of the cooperative approach in the OHS regulation literature see Gunningham N and 
Johnstone R, Regulating Workplace Safety. Systems and Sanctions, Oxford University Press, Oxford, 
1999, pp 111-112; Johnstone R, n 71, pp 150-151. 

73  At the time of data generation for this research, the relevant administrative notices in Victorian and 
South Australian OHS law were improvement notices to require remedial action or prohibition notices 
to prohibit an activity that involved an immediate risk. 

74  For discussions of responsive enforcement and its application see Ayres I and Braithwaite J, 
Responsive Regulation. Transcending the Deregulation Debate, Oxford University Press, Oxford, 
1992, pp 21-22, 35-41; Gunningham N and Johnstone R, n 72, pp 113-121; Johnstone R, n 71, pp 
155-160; Scott C, ‘Regulation in the age of governance: the rise of the post-regulatory state’ in 
Jordana J and Levi-Faur D (eds), The Politics of Regulation: Institutions and Regulatory Reforms for 
the Age of Governance, Edward Elgar, Cheltenham, 2004, 145-176, pp 157-160; Yeung K, n 70, p 
161. 

75  Other regulatory researchers have recognised resource constraints as a key reason for regulators not 
applying responsive enforcement. See Black J, n 68, p 20; Gunningham N and Johnstone R, n 72, pp 
123-129; Johnstone R, n 71, pp 159-160. 
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improvement and prohibition notices to upstream duty holders76 generally, and to 

prosecuting these duty holders. In the absence of a commitment to inspect and enforce 

with plant designers and manufacturers, neither regulator had resolved these perceived 

impediments by testing their enforcement powers, establishing policy, practice or legal 

precedents to support enforcement with these duty holders, and resolving any genuine 

impediments by legislative amendments much earlier in the lives of their OHS 

statutes.77

 

 

This research has established that advice or guidance from any OHS regulators were 

not key constituents of OHS knowledge, with only three firms learning something about 

how to comply with OHS law through the actions of OHS regulators.78 The research 

also supports a growing number of studies showing that regulatees’ uptake and use of 

guidance materials provided by OHS regulators is low,79 and that there is a preference 

for oral advice,80

 

 particularly among smaller firms. 

This research has shown that inspection and enforcement by OHS (or mining) 

regulators had a wider influence as a motivation, although its influence was limited. 

                                                 
76  In this thesis the term upstream duty holder refers to designers, manufacturers, importers and 

suppliers. 
77  I note that since data generation for this research, legislative amendments or reforms may have 

resolved impediments relating to the time limit for prosecutions in South Australia (see amendment of 
OHSWA 1986 (SA) s 58(6)(b) to OHSWA 1986 (SA) s 58(6a)); the expression “when properly used” 
in Victoria (see change from OHSA 1985 (Vic) s 24 to OHSA 2005 (Vic) ss 27(1), 29(1)); and 
initiating legal proceedings with organisations or individuals that commit offences wholly or partly 
outside the regulator’s state (see 2004 amendment to Criminal Law Consolidation Act 1935 (SA) ss 
5E to 5I). I also note that some of these issues appear to have been resolved in the drafting of uniform 
OHS legislation as discussed in section 9.8.1 below. 

78  See section 9.3. See also chapter 4, sections 4.4.1-4.4.3.  
79  James P et al, ‘The use of external sources of health and safety information and advice: the case of 

small firms’ (2004) 2(1) Policy and Practice in Health and Safety 91-103, p 101; Mayhew C et al, An 
Evaluation of the Impact of Targeted Interventions on the OHS Behaviours of Small Business Building 
Industry Owners/Managers/Contractors, National Occupational Health and Safety Commission, 
Sydney, 1997; Melrose A et al, Assessing the Effectiveness of the Manual Handling Assessment Chart 
(MAC) and Supporting Website, Health and Safety Executive Research Report RR 486, HMSO, 
Norwich, 2006, p iii; Wiseman J and Gilbert F, COSHH Essentials: Survey of Firms Purchasing This 
Guidance, Health and Safety Executive Research Report RR 434, HMSO, Norwich, UK. See also 
Bluff E and Gunningham, Review of Key Characteristics that Determine the Efficacy of OHS 
Instruments, Commonwealth of Australia, 2007, chs 6, 8; Wright M et al, Building an Evidence Base 
for the Health and Safety Commission Strategy to 2010 and Beyond: A Literature Review of 
Interventions to Improve Health and Safety Compliance, Health and Safety Executive Research 
Report RR 196, HMSO, Norwich, 2004, pp i, vii.   

80  In 28 firms, the key individuals complained about what they perceived to be a lack of or poor quality 
advice or information from OHS regulators. See also James P et al, n 79, pp 97-98, 101; Maxwell C, 
Occupational Health and Safety Act Review, State of Victoria, Melbourne, 2004, pp 259, 262-265. 
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Twenty plant designer-manufacturers were motivated to take some OHS action,81 either 

by direct inspection and enforcement, or by inspection and enforcement with their 

customers or distributors. However, these firms did not perform markedly differently 

from other firms82

 

 in this research for any of the substantive OHS outcomes. Inspection 

and enforcement was capable of capturing firms’ attention but was insufficient to 

prompt them to take sustained action and ensure better performance for substantive 

OHS outcomes.   

The findings of this research for general deterrence, arising from the infrequent83 

prosecution of upstream duty holders, are consistent with the literature on general 

deterrence in different regulatory regimes.84 Most firms were not aware of enforcement 

against plant designers, manufacturers or suppliers because it was too infrequent and 

those that were aware of relevant cases typically heard about them second or third hand 

and did not have sufficiently reliable information to know what action to take.85

 

   

In summary, this research has established that Australian OHS law, and inspection and 

enforcement of the law by OHS regulators, were poor challengers to the other 

constituents of OHS knowledge and the other motivational factors shaping firms’ 

responses to OHS. The research points to the need for Commonwealth, state and 

territory governments to redesign Australian OHS law, encourage plant designers and 

manufacturers to engage with their legal obligations, and take a fundamentally different 

approach to inspection and enforcement with these duty holders. I return to these issues 

below.86

 

 

                                                 
81  They were variously motivated to conduct or engage a consultant to conduct a risk assessment, to 

make changes to risk control measures, to redesign their plant to eliminate hazards at the source, or to 
provide or make changes to plant safety information. See chapter 4, section 4.4.2. 

82  The other firms in the sample that were not motivated by inspection and enforcement. 
83  Prosecution of upstream duty holders for contraventions of OHS law was infrequent Australia wide. 
84  Fairman R and Yapp C, n 60, p 506; Gray W and Scholz J, ‘OSHA enforcement and workers’ 

injuries: a behavioural approach to risk assessment’ (1990) 3 Journal of Risk Assessment 283-305, pp 
284, 295; Gunningham N et al, ‘Motivating management: corporate compliance in environmental 
protection’ (2005) 27(2) Law and Policy 289 – 316, pp 297, 300; Thornton D et al, ‘General 
deterrence and corporate environmental behaviour’ (2005) 27(2) Law and Policy 262 – 288, pp 262, 
278-282. 

85  Only one firm had taken steps to obtain a transcript of a relevant prosecution and the firm’s manager 
had read this primary source of information. 

86   See sections 9.8.1, 9.8.2. 
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9.6 The Influence of Third Party Intermediaries 

The sixth original and significant contribution of this research is in providing empirical 

evidence of the nature and extent of the influence of third party intermediaries on plant 

designer-manufacturers’ responses to OHS. In regulatory theory, third party actors are 

recognised in the concept of regulatory space,87 in which major and minor actors are 

conceived as participating in the regulatory process, influencing organisations’ 

responses to regulation. Third parties are also identified in de-centred conceptions of 

regulation88

 

 that extend to actors other than OHS regulators, including large 

organisations, advocacy and professional groups, and other non-state influences. 

Perspectives on the influence of third parties on other organisations’ responses to 

regulation are mixed in the OHS and regulation literature. Some regulatory scholars 

suggest there is the potential for third parties such as large customer organisations, 

suppliers, accountants, and industry associations to contribute to the know-how and 

capability of other firms with which they have business relationships, to communicate 

regulatory messages to them, or to check and influence their compliance with regulatory 

law.89 However, some empirical studies of organisations’ responses to OHS and other 

safety-related regulation suggest that the influence of third parties is limited by these 

parties’ knowledge or resource constraints, or because those receiving information from 

third parties do not have sufficient information to know what action they should take. 90

 

 

                                                 
87   Hancher L and Moran M, ‘Organising regulatory space’ in Baldwin R et al, A Reader on Regulation, 

Oxford University Press, Oxford, 1998, p 153. 
88   For different conceptions of regulation and discussion of non-state actors see Baldwin R and Cave M, 

Understanding Regulation. Theory, Strategy and Practice, Oxford University Press, Oxford, 1999, p 
2; Baldwin R et al, n 59, pp 3-4; Black J, ‘Decentring regulation: understanding the role of regulation 
and self-regulation in a ‘post-regulatory’ world’ in Freeman M (ed) Current Legal Problems 2001, 
Volume 54, Oxford University Press, Oxford, 133-136; Hutter B, The Role of Non-State Actors in 
Regulation, Centre for Analysis of Risk and Regulation Discussion Paper Number 37, The London 
School of Economics and Political Science, London, 2006, pp 2-10. 

89  See for example, Gunningham N and Johnstone R, n 72, p 133; Gunningham N and Sinclair D, n 31, 
pp 17-18; Hopkins A and Hogan L, ‘Influencing small business to attend to occupational health and 
safety’ (1998) 14(3) Journal of Occupational Health and Safety – Australia and New Zealand 237-
244; Lamm F and Walters D, n 23, 94-119, pp 103-105; Walters D, n 23, pp 52, 375-376; Walters D, 
Working Safely in Small Enterprises in Europe. Towards a Sustainable System for Worker 
Participation and Representation, European Trade Union Confederation, Brussels, 2002, pp 45-46. 

90   Gunningham N et al, n 84, pp 297, 300; Hasle P et al, ‘Small enterprises – accountants as 
occupational health and safety intermediaries’ (2010) 48 Safety Science 404-409; Hutter B and Jones 
C, Business Risk Management Practices: The Influence of State Regulatory Agencies and Non-State 
Sources, Centre for Analysis of Risk and Regulation Discussion Paper no 41, London School of 
Economics and Political Science, London, 2006; James P et al, n 79, pp 100-101.   
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This research has provided evidence that some third parties were constituents of OHS 

knowledge in firms or motivated plant designer-manufacturers to take OHS action.91 As 

discussed above, interactions with customers, other producers of workplace plant, 

component suppliers and industry sources more widely were key bases from which 

those involved in plant design and manufacture constructed knowledge about OHS 

regulation, OHS problems and solutions to them, and methods for plant risk 

assessment.92

 

 Indeed, as interactions with these third parties were central to design and 

manufacture practice, it was axiomatic that those involved in plant design and 

manufacture would construct some OHS knowledge through these sources. 

This research has also shown that large customers or distributors contributed to some 

smaller firms’ motivation to take OHS action, and some firms were motivated by 

messages about inspection and enforcement relayed by their customers or distributors.93 

On the other hand, industry associations, which are key stakeholders in OHS regulation 

more generally, and offer OHS training and consultancy to their members on 

employer/worker OHS issues, had a minimal influence on plant design and 

manufacture. They were minor constituents of OHS knowledge in only six firms, and 

several firms knew of OHS prosecutions of plant suppliers through their industry 

associations.94

 

 

This research goes beyond establishing that various third parties contributed to OHS 

knowledge or motivations in some firms. It has also shown that the potential for third 

parties to positively influence plant designer-manufacturers’ OHS performance was 

limited. In this regard, this research reinforces other regulatory research which is less 

optimistic about the influence of third parties.95

                                                 
91   See chapter 4, sections 4.4.2, 4.4.3; and chapters 6, 7 and 8.  

 My research has demonstrated that 

OHS knowledge and motivations constituted through third parties did not equip plant 

designer-manufacturers to perform well for substantive OHS outcomes, or to conduct 

92  See sections 9.3 and 9.5 above. See also, chapter 3, section 3.5.2, chapter 4, section 4.4.3, chapters 6 
and 7. 

93  See chapter 4, section 4.4.2, chapter 8, section 8.4.2. 
94  See chapter 4, section 4.4.3; chapter 6, section 6.7.  
95   Gunningham N et al, n 84, pp 297, 300; Hasle P et al, n 90; Hutter B and Jones C, n 90; James P et al, 

n 79, pp 100-101. 
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timely, logical and thorough risk assessments. The only exception was assistance from 

component suppliers, which was linked to better OHS performance for risk control. 

 

For plant designer-manufacturers generally, there was little evidence that they had 

internalised their OHS legal obligations or the wider goal of preventing occupational 

death, injury and ill-health through their interactions with their customers or 

distributors, or other industry sources. A group of smaller firms whose OHS action was 

driven by large customers or distributors did not take sustained action to address OHS, 

and performed poorly for all substantive OHS outcomes. The large firms took charge, 

set the OHS standards to be met and the small firms only took OHS action within the 

limits of particular customer/distributor requirements. Also, the key individuals who 

knew of the Arbor Products96 or Viticulture Technologies97 through their industry 

associations, or other industry sources, did not have sufficient information about the 

cases to know what action they should take, and misinformation about the cases 

reinforced individuals’ underlying attitudes that users should take more responsibility 

for safety, rather than the designer-manufacturer.98

 

 

This research signals the need for OHS regulators to exercise caution in relying on third 

party intermediaries to contribute to firms’ OHS knowledge or motivations to comply 

with OHS law. If OHS regulators do seek to harness third parties to influence other 

organisations, this research suggests that regulators will need to carefully manage and 

mediate this influence. 

  
9.7 A Theory of Responses to OHS in Plant Design and Manufacture  

The sixth original and significant contribution of this research is in theorising the 

relationship between OHS knowledge and motivational factors, and plant designer-

manufacturers’ responses to OHS, including their action to address OHS, their 

performance for substantive OHS outcomes, and their compliance, or non-compliance, 

with OHS legal obligations. My theorising also links to social constructivist learning 

                                                 
96  (2001) 105 IR 81. 
97  Shepherd v Viticulture Technologies (Aust) Pty Ltd (unreported, Court of Petty Sessions, Albany 

(WA), Malone SM, charge no 1941/01, 15 May 2003). 
98  See chapter 4, section 4.4.3. 
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theory99 and bounded rationality theory,100 and extends understanding about 

commitment, capacity and arrangements to comply with OHS legal obligations, which 

regulatory scholars have argued are the essential ingredients for compliance.101

 

 

I constructed theory through inductive reasoning from the empirical data and deductive 

reasoning from the literature. The theory is local or substantive theory,102 an integrative 

interpretation that reaches across and makes sense of the data, bringing meaning and 

coherence to themes, patterns and relationships in the data.103

 

 

My inductive reasoning was grounded in analysis of: the attributes of 66 plant designer-

manufacturers, and their key individuals and designers;104 the OHS actions, practices 

and processes of the 66 firms; the state105 and non-state sources influencing their 

responses to OHS; and understandings of OHS among key individuals in firms. I 

explored plausible relationships by looking for co-occurrences between this array of 

factors and each firm’s performance for substantive OHS outcomes, and reflecting upon 

links between these.106 I also applied the literature from the different domains of OHS, 

safe design, regulation and learning, to compare and contrast my emerging explanation 

of the data with previous knowledge, and to construct theory.107

                                                 
99  See, for example, Billett S, 2001, n 7; Billett S, 2006, n 7; Brown J S and Duguid P, n 7; Lave J and 

Wenger E, n 7. See also Brown J S et al, n 7; Palincsar A S, n 7. 

 Through this recursive 

100  For discussion of the theory of bounded rationality see Gigerenzer G and Selten R, n 8; Simon H, n 8. 
101  See for example, Johnstone R and Jones N, n 9, pp 485-486; Parker C, n 9, pp ix-x, 43-61. 
102  Local or substantive theories are particular to the substance of the researcher’s data, as distinct from 

formal or more general theories which reach and generalise beyond a particular situation. For 
discussion of different types of theory see Neuman W L, Social Research Methods. Qualitative and 
Quantitative Approaches, 3rd ed, Allyn and Bacon, Boston, 1997, pp 47-48, 55-56; Richards L, 
Handling Qualitative Data. A Practical Guide, Sage Publications, London, 2005, pp 129-131; 
Silverman D, Interpreting Qualitative Data. Methods for Analysing Talk, Text and Interaction, 2nd ed, 
Sage Publications, London, 2001, pp 3-4.  

103  Marshall C and Rossman G, Designing Qualitative Research, 4th ed, Sage Publications, Thousand 
Oaks, California, 2006, pp161-162; Mason J, Qualitative Researching, Sage Publications, London, 
1996, p 142; Richards L, n 102, pp 128-131. 

104  Firm attributes included state of operation, size, location within the state, plant produced and markets. 
Individual attributes included key individuals’ and designers’ qualifications and experience. 

105  Including Australian OHS law and other OHS legal obligations. 
106  For further explanation of the factors examined and the method for analysing data and constructing 

theory see chapter 2, sections 2.5.1, 2.6. 
107  Flick U, An Introduction to Qualitative Research, 3rd ed, Sage Publications, London, 2006, p 59; 

Morse J and Richards L, Readme First for a User’s Guide to Qualitative Methods, Sage Publications, 
Thousand Oaks, California, 2002, pp 169-170. See also chapter 2, section 2.6 for my approach to 
developing explanation and theory.  
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process of inductive reasoning from the empirical data and deductive reasoning from 

the literature, I developed and considered plausible explanations and progressively 

reworked these until I had developed a coherent theory that reached across the data.108

 

   

Nine central concepts are the building blocks of my theorising.109 They are grounded in 

the empirical data from this research and are also defined with reference to the 

literature.110 I restate them briefly here and present full definitions in Appendix 12, 

because any theory should be based on clearly defined concepts that can be readily 

understood, operationalised and verified in the present and future research.111

 

   

Three of the concepts relate to knowledge.112 These are the concepts of OHS 

knowledge, constituents of OHS knowledge and individual factors. The concept of OHS 

knowledge encompasses all that a person knows or believes to be true about OHS, 

including information, skills, experiences, beliefs and memories relating to OHS.113

  

 

Constituents of OHS knowledge are the experiences, interactions with others, 

information materials and sources, and situational manifestations of practice in firms 

through and from which individuals construct OHS knowledge. Individual factors are 

individuals’ professional qualifications, vocational or trade backgrounds, work 

experience and other aspects of their personal histories. 

Three other concepts relate to motivational factors,114 which are conceived in this 

research as a combination of motivations, values and attitudes. Motivations are the 

reasons behind or factors driving an individual or organisation’s actions.115

                                                 
108  Richards L, n 102, p 137. 

 Values are 

109  For discussion of concepts as the building blocks of theory see Neuman WL, n 102, pp 39-41. 
110  As presented in chapter 3, section 3.5; chapter 4, section 4.4; and chapters 5-8.  
111  Glaser B G and Strauss A L, The Discovery of Grounded Theory: Strategies for Qualitative Research, 

Aldine, Chicago, 1967, p 3. 
112  See also chapter 6. 
113  For discussion of different types of knowledge see Alexander P, ‘Coming to terms: how researchers in 

learning and literacy talk about knowledge’ (1991) 61(3) Review of Educational Research 315-343, 
pp 323, 332-333, pp 317, 322-323. 

114  See also chapter 8. 
115  For explanation of motivations see Glendon I et al, n 50, pp 104-105, 108; Reber A and Reber E, 

Dictionary of Psychology, 3rd ed, Penguin Books, London, 2001, pp 447-448; Sundström-Frisk C, 
‘Promoting safe behaviour’, keynote address to the 25th International Congress on Occupational 
Health, For a Good Working Life, Stockholm, 1996, p 16. 
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deep-seated principles or standards of behaviour which constitute motivational goals 

and guide the way individuals evaluate situations, select actions, and explain or justify 

their actions.116 Attitudes are settled ways of thinking and reflect an individual’s learned 

tendencies to act in a consistent way towards a particular person, situation or thing. 

They can influence behaviour via motivation, reinforce individual desires and 

requirements, and provide a defence mechanism to protect the individual from harsh 

realities.117

 

   

The last three concepts relate to responses to OHS. These concepts are OHS action, 

OHS performance and substantive compliance. The concept of OHS action includes all 

action taken by firms to address OHS, including assessing risks and managing OHS, 

incorporating control measures in plant, applying particular technical standards, 

producing or improving plant safety information, and any other preventive action.118 

The concept of OHS performance concerns the level of performance achieved by firms 

for substantive OHS outcomes that are critical for preventing death, injury and ill-health 

arising from plant – the hazard recognition, risk control and plant safety information 

outcomes.119 Substantive compliance,120

 

 in this research, refers to a firm 

comprehensively recognising the hazards of their plant, eliminating hazards or 

incorporating effective control measures to minimise risks, and providing substantial, 

good quality plant safety information.   

According to my theorising these nine concepts are inter-related as follows. Applying 

social constructivist learning theory,121

                                                 
116  For explanations of values in the occupational psychology and psychology literature more generally 

see Glendon I et al, n 2006, pp 187, 189; Licht A, Expanded Rationality: From the Preferred to the 
Desirable, With Some Implications for Law, Radzyner School of Law, Interdisciplinary Centre, Israel, 
2008, pp 3, 21-22, 41; Reber A and Reber E, n 115, p 783; Sundström-Frisk C, n 115; Sundström-
Frisk C, ‘Understanding human behaviour: a necessity in improving safety and health performance’ 
(1999) 15(1) Journal of Occupational Health and Safety – Australia and New Zealand 37-45. 

 I conceive OHS knowledge as the product of the 

117  For explanation of attitudes see Glendon I et al, n 50, pp 187-189, 207; Reber A and Reber E, n 115, p 
63; Sundström-Frisk C, n 115; Sundström-Frisk C, n 116. 

118  See also chapters 6 and 7. 
119  See also chapter 5. 
120  Substantive compliance is compliance with regulatory goals or objectives, for example preventing 

death, injury and ill-health arising from work by ensuring plant is safe and without risks to health. See 
Parker C, n 9, p 27. 

121  See, for example, Billett S, 2001, n 7; Billett S, 2006, n 7; Brown J S and Duguid P, n 7; Lave J and 
Wenger E, n 7. See also Brown J S et al, n 34; Palincsar A S, n 7. 
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constituents through or from which individuals construct knowledge, principally 

through everyday practice, and the individual factors which frame their interpretation of 

constituents and construction of OHS knowledge. Together with OHS knowledge, 

motivational factors shape firms’ OHS action, with both elements having the potential 

to support or constrain OHS action. By their nature, the constituents of OHS knowledge 

and motivational factors are contextualised in the operations of firms and their 

interactions with external actors. Australian OHS law, other OHS legal obligations, and 

OHS regulators’ information, inspection and enforcement, contribute to OHS 

knowledge and motivations in some firms but, even when they have some influence, 

must compete with the other constituents of OHS knowledge and motivations in firms.   

 

In turn, the quality and rigour of firms’ OHS actions shape their OHS performance and 

substantive compliance, or non-compliance, with OHS legal obligations. In some firms, 

motivational factors, OHS knowledge and OHS action, translate into commitment, 

capacity and arrangements to comply with OHS legal obligations.122

 

 In others they are 

insufficient to support compliance. 

An important implication of this theorising on responses to OHS in plant design and 

manufacture is that the firms in this research made decisions within the limits of their 

contextualised OHS knowledge, and steered by their motivations, values or attitudes. As 

a consequence, their decision-making was often characterised by bounded rationality.123 

Their imitation or copying of other firms’ plant or practices, making decisions that 

would achieve goals determined by their motivations, choosing courses of action that 

appeared to them to be sufficient even if they were not the best course of action, were 

all characteristics of bounded rationality.124

                                                 
122  For discussion of commitment, capacity and institutionalisation of arrangements as pre-conditions for 

self-regulation and compliance see Johnstone R and Jones N, n 9, 483-502, pp 485-486; Parker C, n 9. 

 For example, bounded rationality was 

evident in the choice of firms to incorporate basic or industry standard control measures 

123  For discussion of the theory of bounded rationality see Gigerenzer G and Selten R, n 8; Simon H, n 8. 
124  For discussion of features of boundedly rational decision making see Gigerenzer G and Selten R, n 8, 

pp 4, 9-10; Klein G, ‘The fiction of optimization’, in Gigerenzer G and Selten R (eds), Bounded 
Rationality, the Adaptive Toolbox, MIT Press, Cambridge, Massachusetts, 2001,103-121, p 103; 
Selten R, ‘What is bounded rationality?’, in Gigerenzer G and Selten R (eds), Bounded Rationality, 
the Adaptive Toolbox, MIT Press, Cambridge, Massachusetts, 2001,13-36, pp 13-14, 32. Note that in 
bounded rationality theory these goals are referred to as aspiration levels; Simon H, n 8, pp 99, 104.  
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that were the product of imitation rather than innovation, and were compatible with 

plant functionality but were not inherently safe. 

 

Boundedly rational decision making was not sufficient to ensure compliance with 

Australian OHS law which required125 duty holders to take preventive action so far as 

reasonably practicable.126

 

 To meet this standard of care, duty holders would need to be 

well informed about hazards, the adverse consequences of exposure to hazards, the 

likelihood of such adverse consequences arising, and preventive measures proportionate 

to risks. They would need, in essence, to make well-informed judgements as reasonable 

persons, rather than decisions characterised by bounded rationality.   

As well as linking to social constructivist learning theory and bounded rationality 

theory, my theorising on responses to OHS extends insights provided by other 

regulatory studies. It advances studies that have offered explanations of firms’ or 

individuals’ responses to regulation with reference only to motivational factors,127 by 

providing the additional explanation that knowledge also plays a role. My theorising 

also advances regulatory studies that have identified a role for both knowledge and 

motivational factors, by providing a detailed explanation of the contribution of 

contextualised knowledge and motivational factors in shaping firms’ responses to 

OHS.128

 

  

In this regard, my theorising extends Kagan and Scholz’s129

                                                 
125  The subsequent OHS statutes continued to reflect this principle. 

 proposition that lack of 

knowledge (incompetence), economic motivations and principled disagreement with the 

law or its enforcement may all play a role in a particular firm’s non-compliance, by 

providing a detailed account of the influence of knowledge and motivational factors. 

My theorising also highlights the role of knowledge briefly addressed in Gunningham et 

126  For discussion of the statutory duties, and of reasonably practicable see chapter 3 sections 3.3.2.1, 
3.3.2.2. 

127  For example, Haines provides a detailed account of how structure and culture, which both relate to 
motivational factors, shaped firms’ responses to workplace fatalities. See Haines F, n 43. For other 
studies focusing on motivational factors only see Braithwaite V et al, 1994, n 43; Braithwaite V, 1995, 
n 43; Braithwaite V et al, 2007, n 43; Hopkins A, n 43; Thornton D et al, n 43. 

128  For example, Genn H, n 43; Gunningham N et al, n 43; Kagan R and Scholz N, n 43; Parker C, n 9. 
129  Kagan R and Scholz N, n 43, p 85. 



Chapter 9: Conclusion – the Significance and Implications of this Research  
 
 

 

 

353 

al’s130 research, as one element of management style which affected the ways that firms 

interpreted and translated external economic, legal and social pressures. Further, my 

theorising extends Genn’s131

 

 insight that firms motivated to address OHS actively 

sought out and kept up to date with OHS information (including legislation), while 

firms lacking motivation did not, by shedding light on the diversity of firms’ 

motivations, and the multiple bases from which individuals construct OHS knowledge, 

which extend beyond OHS sources. 

My theorising complements Parker’s132

 

 conception drawn from effectively self-

regulating firms, of senior management commitment, acquisition of specialist 

knowledge and self-regulation personnel (capacity), and institutionalisation of 

arrangements, as the essential ingredients for compliance. My theorising locates 

specialist knowledge and motivations supporting self-regulation, within the 

contextualised OHS knowledge and wider motivations of firms. It also offers an 

alternative basis for analysing the strengths and weaknesses in firms’ responses to OHS, 

and understanding different pathways to compliance, or non-compliance, in firms that 

perform at different levels, recognising that firms with mediocre or poor performance 

are not like effectively self-regulating firms.  

In the next section of this chapter, I discuss the implications of this research for 

Australian OHS regulators, OHS policy makers, and industry and professional 

stakeholders.133

 

 These implications concern the design of Australian OHS law, the need 

for a fundamentally different approach to inspecting and enforcing OHS law with plant 

designers and manufacturers, and the need to build OHS capacity among plant 

designers and manufacturers. My theorising about knowledge and motivational factors 

is especially relevant to redesigning inspection and enforcement policy and practice, 

and building OHS capacity among duty holders.   

                                                 
130 These authors considered management scanning for environmentally relevant information and 

environmental solutions, and environmental training of employees, as part of their characterisation of 
management style. See Gunningham N et al, n 43, pp 97-98. 

131 Genn H, n 43, pp 222, 224. 
132 Parker C, n 9, ch 2. 
133 These stakeholders include industry associations, OHS professional and engineering professional 

associations, and professional and vocational educators. 
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9.8  The Implications of this Research and the Need for Reform 

9.8.1 Implications for Australian OHS law 

The first important implication of this research is that Australian OHS law was poorly 

equipped to support the construction of OHS knowledge about OHS legal obligations 

among those involved in plant design and manufacture, to contribute positively to their 

motivations to take OHS action, and to support inspection and enforcement by OHS 

regulators. If duty holders are to successfully engage with and implement OHS law, and 

if OHS regulators are to effectively inspect and enforce the law, problems of complexity 

and lack of clarity in the law, and genuine impediments to enforcement of the law must 

be overcome. 

 

Following a major National Review into Model Occupational Health and Safety Laws134 

commissioned by the Federal Labor government in 2008, Commonwealth, state and 

territory governments (except Western Australia) have agreed to enact a model Work 

Health and Safety Bill135 by December 2011. Once enacted, and assuming no 

jurisdiction departs from the provisions in the model Bill, plant designers and 

manufacturers will have uniform obligations wherever they produce plant throughout 

Australia. In relation to the obligations of plant designers and manufacturers, and 

inspection and enforcement with these duty holders, the model WHS Bill will improve 

upon previous requirements in some respects, but will not resolve all problems 

enumerated in earlier chapters of this thesis.136

 

 

The duties of plant designers and manufacturers in the model Bill require them to 

ensure, so far as is reasonably practicable, that their plant is designed and manufactured 

to be without risks to the health and safety of persons who use the plant for a purpose 

                                                 
134  Johnstone R, ‘Harmonising occupational health and safety regulation in Australia: the first report of 

the National OHS Review’ (2008) Journal of Applied Law and Policy, paper no 3; Stewart-Crompton 
R et al, National Review Into Model Occupational Health and Safety Laws. First Report to the 
Workplace Relations Ministers’ Council, Commonwealth of Australia, Canberra, 2008; Stewart-
Crompton R et al, National Review Into Model Occupational Health and Safety Laws. Second Report 
to the Workplace Relations Ministers’ Council, Commonwealth of Australia, Canberra, 2009. 

135  Model Work Health and Safety Bill, revised draft 11/5/2010. Henceforth, I refer to this as the MWHS 
Bill 2010. 

136  See chapter 3, section 3.3; chapter 4, sections 4.3.3, 4.3.6. 
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for which it was designed or manufactured.137 Designers and manufacturers will also 

need to carry out or arrange testing, examination and related actions138 as necessary to 

comply with their duties; and give adequate information to each person who is provided 

with the design or the plant itself.139 This information must address each purpose for 

which the plant was designed or manufactured, the results of testing and related actions, 

and the conditions necessary to ensure the plant is without risks to health and safety 

when used.140

 

 

If the model Bill is enacted uniformly, Australian OHS law should be less complex than 

it was at the time of data generation for this research, and continued to be in subsequent 

or amended OHS statutes. The uniform OHS statutes would provide greater clarity by 

defining the term “reasonably practicable”, although this definition incorporates the 

terms hazard and risk which are not defined in the model Bill141 and, as I have 

shown,142 are not necessarily part of the discourse of plant designers and manufacturers. 

The model Bill also replaces the problematic expression “when properly used”, with the 

requirement that plant is without risks when it used for a purpose for which it was 

designed or manufactured.143

   

  

Officers144

                                                 
137  Note that there are separate duties for designers and for manufacturers although the duties are 

identical except in the former referring to design and the latter referring to manufacture. 

 of businesses or undertakings that design or manufacture plant will need to 

exercise due diligence. This is defined to include: acquiring and keeping OHS 

knowledge up-to-date; understanding the nature of the business or undertaking’s 

operations, and hazards and risks associated with them; ensuring   appropriate processes 

for receiving and considering information about incidents, hazards and risks, and 

138  These actions are calculations and analysis. 
139  As for the respective duty holder. 
140  MWHS Bill 2010 s 23. 
141  For the definition of reasonably practicable see MWHS Bill 2010 s 18. 
142  See chapter 7, section 7.2. 
143  The MWHS Bill makes it clear that designers and manufacturers must address risks to persons who 

store, inspect, operate, clean, maintain, or carry out any reasonably foreseeable activity relating to 
decommissioning, dismantling or disposal of plant, or are exposed to plant in the vicinity of a 
workplace. 

144  The definition of officers includes officers within the meaning of the Corporations Act 2001 s 9. See 
MWHS Bill ss 4, 27. 
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responding to this information in a timely way; and ensuring and verifying provision of 

resources and implementation of processes for complying with the Act. 

 

On face value, the due diligence requirements appear to place some onus on officers to 

ensure that businesses and undertakings develop OHS capacity, although the model Bill 

contains no specific requirement for any duty holders to ensure that businesses and 

undertakings employ or engage persons with specific OHS knowledge and capability.145 

This omission is especially disappointing in view of the evidence from this and other 

research that OHS advisers and specialists can help to promote a dialogue around health 

and safety, act as insider/outsiders who provide a conduit between the regulatory and 

professional communities, and the internal management of firms, help to name and 

frame OHS issues for attention by firms, and help to improve OHS risk management.146

 

    

With regard to enforcement, the model Bill empowers inspectors to issue improvement 

notices147 and prohibition notices.148

 

 The new provisions relating to these notices will 

not make it any easier for inspectors to issue them to plant designers or manufacturers 

as they will still require that there is a current contravention or a contravention that is 

likely to continue or be repeated (for an improvement notice), and an immediate or 

imminent exposure to a hazard (for a prohibition notice). Regulators will need to ensure 

that inspectors build experience in issuing notices to plant designers and manufacturers, 

and resolve any persistent impediments through uniform amendments to their OHS 

statutes. 

Regulators will be able to accept work health and safety undertakings relating to 

contraventions or alleged contraventions149

                                                 
145  Note that the second report of the National Review Into Model Occupational Health and Safety Laws 

recommended the appointment of workplace health and safety officers (WHSOs) but provision for 
WHSOs has not been included in the model WHS Bill. See Stewart-Crompton R et al, 2009, n 134, 
recommendation 139. 

 which, if not complied with, will be 

146  See chapter 3, section 3.5.1; chapter 6, section 6.2. See also Broberg O and Hermund I, ‘The OHS 
consultant as a facilitator of learning in workplace design processes: Four explorative case studies in 
current practice’ (2007) 37 International Journal of Industrial Ergonomics 810-816; Hale A and 
Hovden J, n 23, pp 147-148; Jensen PL, 2002, n 26, p 218; Nytrö K et al, n 30, p 299; Parker C, n 9, 
ch 5; Vanderkruk R, n 30. 

147  MWHS Bill ss 191-194. 
148  MWHS Bill ss 195-197. 
149  MWHS Bill ss 216-222. 
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enforceable by a court. Johnstone and King150 suggest that such undertakings are a 

useful mechanism for addressing firms’ commitment, capacity and arrangements for 

compliance. Inspectors will also be able to issue infringement notices for prescribed 

offences.151 Together with improvement and prohibition notices, and prosecution, OHS 

regulators will have a fuller hierarchy of enforcement mechanisms to use with plant 

designers and manufacturers.152

 

   

The problem of the time limit for prosecutions appears to be addressed in the model 

Bill. Proceedings must normally be brought within two years153 after an offence first 

comes to the notice of the regulator but may be brought after the end of this period if 

fresh evidence relevant to an offence is discovered and the court is satisfied that the 

evidence could not reasonably have been discovered within the relevant time period.154

 

 

The problem of application of the OHS statutes in relation to offences committed 

partially or wholly outside a particular jurisdiction has not been settled in the model 

Bill. The Bill provides only that each jurisdiction may insert a local provision relating to 

extraterritorial application including the extraterritorial reach of offences.155 This is not 

a concern in jurisdictions like South Australia and New South Wales which have 

provisions in their general criminal law allowing for a territorial nexus to be established 

if an alleged offence caused harm or a threat of harm in the state.156 Any jurisdiction, as 

in Victoria, which does not have such a provision in general criminal law and does not 

include such a provision in its new OHS statute, would need to test the application of its 

OHS statute to extraterritorial offences, applying the reasoning in the High Court case 

of Lipohar157 and the Victorian Supreme Court case of Sutcliffe.158

                                                 
150  See Johnstone R and King M, ‘A responsive sanction to promote systematic compliance? Enforceable 

undertakings in occupational health and safety regulation’ (2008) 21(3) Australian Journal of Labour 
Law 280 – 315, p 281.  

  

151  MWHS Bill s 243. 
152  For discussion of the hierarchy of enforcement measures and different types of measures see 

Johnstone R, n 71, pp 157, 168-174. 
153  Note that there are shorter time frames for prosecutions relating to coronial or official inquires, or 

contravention of WHS undertakings. 
154  MWHS Bill s 232. 
155  MWHS Bill s 11. 
156  Criminal Law Consolidation Act 1935 (SA) ss 5E to 5I; Crimes Act 1900 (NSW) s 10C 
157  Lipohar v The Queen (1999) 200 CLR 485, [38], [123]. 
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If a person is convicted or found guilty of an offence, the model Bill empowers the 

courts to impose a substantial fine or gaol sentence according to the category of the 

offence.159 The courts may also impose different types of orders.160 This series of orders 

goes a considerable way towards addressing regulatory scholars’161

 

 criticisms of fines 

as the principal sanction for OHS offences, as they provide sanctions that can impact on 

managerial motivations other than financial concerns and may require organisations to 

address the factors producing an offence, including weaknesses in their capacity and 

arrangements to comply with the law.     

In summary, the model Bill does not resolve all problems in past and current OHS 

statutes, but improves upon the obligations of plant designers and manufacturers in 

some respects. Most importantly, with the reform of Australian OHS law through the 

uniform OHS statutes, which are also to be supported by uniform regulations and 

approved codes of practice,162

 

 OHS regulators will have a renewed opportunity to 

promulgate, inspect and enforce OHS law with all duty holders. The time is right for 

plant designers, manufacturers and the other upstream duty holders to be a specific 

focus of OHS regulators’ inspection and enforcement of OHS law.   

9.8.2 Implications for inspection and enforcement of OHS law 

The second important implication of this research is that the form of inspection and 

enforcement, as documented for the two OHS regulators in this research,163

                                                                                                                                               
158  DPP v Sutcliffe [2001] VSC 43 (1 March 2001), [59], [67], [68], [72]. 

 was 

incapable of effectively influencing plant designers and manufacturers. This research 

indicates the need for OHS regulators to take a fundamentally different approach to 

inspection and enforcement of OHS law with these duty holders, together with other 

upstream duty holders. 

159  MWHS Bill ss 30-33. 
160  These include adverse publicity orders, orders for restoration, WHS project orders, court-ordered 

WHS undertakings, injunctions and training orders. See MWHS Bill ss 234-242. 
161  Gunningham N and Johnstone R, n 72, pp 257-277; Johnstone R, n 71, pp 175-177. 
162  At the time of completing this thesis the regulations and codes of practice are still being developed 

and it is too early to tell what issues they will address and how they may expand upon the obligations 
of plant designers and manufacturers.  

163  These were the South Australian and Victorian OHS regulators. See chapter 4, sections 4.2, 4.3. 
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To give priority to and guide inspection and enforcement with plant designers and 

manufacturers, there is a need for OHS regulators to establish coordinated policies, 

strategies and programs of action with upstream duty holders, and to implement these 

consistently around Australia.164 This will require some rethinking of OHS regulators’ 

priorities and targets. In the context of the recent trend to risk based inspection and 

enforcement, designer and manufacturer duty holders may continue to be neglected, 

especially if workers’ compensation claims is the principal basis for targetting.165

 

 

Regulators will need to shift their focus, at least to some extent, from risks realised in 

the short-term, to the medium and longer-term benefits of eliminating or minimising 

risks at the source. 

This research also indicates the need for OHS regulators to adopt a fundamentally 

different approach to inspection and enforcement. This would involve a contextual, 

responsive, networked and principled approach to inspection and enforcement, and 

regulators placing greater emphasis on firms’ commitment, capacity and arrangements 

to comply with OHS law on an ongoing basis, as well as their achievement of 

substantive OHS outcomes.   

 

Improving OHS performance and compliance with OHS law by plant designers and 

manufacturers would require a change in the mix and balance of constituents of OHS 

knowledge and motivational factors in firms. For OHS regulators, opportunities for 

                                                 
164  Note that in 2008, the Heads of Workplace Safety Authorities published a national OHS enforcement 

policy. This policy signals OHS regulators’ intention to adopt consistent enforcement policies but the 
national policy predates the model WHS Bill and does not address inspection and enforcement 
developments in that Bill. Also, the national policy does not highlight any particular duty holders as a 
focus of inspection and enforcement. See Heads of Workplace Safety Authorities, National 
Occupational Health and Safety (OHS) Compliance and Enforcement Policy, Heads of Workplace 
Safety Authorities (2008) http://www.hwsa.org.au (10 December 2008). 

165 Risk based inspection and enforcement is targeted based on an assessment, by the regulator, of the 
risks that a regulated entity poses to the regulator’s objectives. One criticism of risk based approaches 
is that they can tend to be locked into an established analytic framework. One very strongly 
established analytic framework in OHS inspection and enforcement is targeting based on workers’ 
compensation claims. If this continues as the principal basis for targeting OHS inspection and 
enforcement, medium or longer term risks arising from failure to control risks at the source may be 
overlooked. For discussion of risk based regulation and some of the pitfalls of this approach, see 
Baldwin R and Black J, ‘Really responsive regulation’ (2008) 71(1) 59-94, pp 65-68. For further 
discussion of targeting OHS inspection and enforcement see Johnstone R, n 71, pp 160-162. 

http://www.hwsa.org.au/�
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intervention lie in a contextual approach in which regulators analyse the bases166

 

 from 

which those involved in plant design and manufacture construct OHS knowledge, and 

the motivational factors driving or constraining their action to address OHS. By 

analysing the contributions to OHS knowledge and the separate strands of motivational 

factors in firms, and the strengths and weaknesses in these, OHS regulators can identify 

the factors shaping firms responses to OHS and tailor inspection and enforcement with 

firms accordingly. The regulators’ aim should be to harness and reinforce factors that 

support OHS learning and sustained action to address OHS in firms, and disarm or at 

least minimise the impact of factors that impede OHS action, recognising that shifts in 

negative motivations and attitudes are most likely to occur when these are no longer 

useful to a firm and there is an incentive to change. 

Ayres and Braithwaite’s theory of responsive regulation167 is ideally suited to inspection 

and enforcement by OHS regulators with plant designers and manufacturers. A 

responsive approach would allow OHS regulators to tailor inspection and enforcement 

to take account of OHS knowledge and motivational factors in firms. In the context of 

the hierarchy of mechanisms available to OHS regulators under the uniform OHS 

statutes, OHS regulators could use a judicious mix of: cooperation through advice, 

persuasion, warnings and negotiated outcomes; insistence through infringement, 

improvement and prohibition notices; probation through WHS undertakings; and 

deterrence through prosecution.168

 

 

By applying a responsive approach, regulators could contribute to the construction of 

OHS knowledge in firms that do not already know-how to comply, which some 

regulatory research suggests is necessary if cooperative mechanisms are to be at all 

                                                 
166 These bases included constituents of OHS knowledge (such as particular technical standards, injury or 

incident information, information from suppliers) and the personal histories and capacities of those 
involved in plant design and manufacture. 

167  For discussions of responsive enforcement and its application see Ayres I and Braithwaite J, n 74, pp 
21-22, 35-41; Gunningham N and Johnstone R, n 72, pp 113-121; Johnstone R, n 71, pp 155-160; 
Scott C, n 74, pp 157-160. 

168  Conventionally a distinction is made between cooperation and deterrence but the wider range of 
mechanisms available to OHS inspectors suggests the need for a more nuanced distinction between 
the types of measures. I have added the term “insistent” drawing on Hutter, and “probation” drawing 
on Johnstone’s discussion of the hierarchy of enforcement mechanisms in OHS law enforcement. See 
Hutter B, Compliance: Regulation and Environment, Oxford University Press, Oxford 1997, p 16; 
Johnstone R, n 71, pp 157, 168-174. 
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effective in securing compliance.169

 

 A responsive approach would also allow regulators 

to challenge negative motivational factors impeding firms’ compliance by escalating 

enforcement through administrative notices or higher order sanctions when necessary. 

Such an approach would need to be supported by procedural guidelines clarifying when 

and how inspectors should use different mechanisms.   

On the basis of her study of construction firms responses to workplace fatalities, 

Haines170

 

 concluded that application of a hierarchy (pyramid) of enforcement 

mechanisms has limited use in regulation in the market place as particular regulatory 

responses will not be equally effective with organisations facing different constraints 

and opportunities (motivational factors). I do not agree that responsive enforcement has 

limited use but concur that a tit-for-tat interaction with firms on a purely individual 

basis is less appropriate for OHS inspection and enforcement with firms supplying into 

competitive markets.  

This research has shown that plant designer-manufacturers’ commercial motivations to 

ensure the marketability of their plant and firm profitability engendered resistance to 

inspection and enforcement that reduced their competitiveness in the market place.171 

Inspection of firms on an individual basis, arbitrary and inconsistent treatment of 

competitor firms, including different treatment by OHS regulators in other jurisdictions, 

created the perception and reality of an unlevel playing field. This research indicates the 

need for coordinated programs of inspection and enforcement with groups of firms that 

design, manufacture, import, supply the same types of plant, in order to overcome 

resistance, and reinforce the need for compliance across markets, Australia-wide. 

Inspection and enforcement of plant within a market is a principled approach in that it 

aims to ensure that regulators’ interactions with duty holders are consistent, transparent 

and fair.172

  

 It is also networked as it fosters communication of regulatory messages 

between firms and their industry contacts.  

                                                 
169 See Fairman R and Yapp C, n 60, pp 508, 512, 516; May P and Wood R, ‘At the regulatory frontlines: 

inspectors’ enforcement styles and regulatory compliance’ (2003) 13(2) Journal of Public 
Administration Research and Theory, 117-139, p 130. 

170  Haines F, n 43, p 221. 
171  See chapter 4, section 4.4.2; chapter 8, section 8.4.3. 
172  For discussion of constitutional principles in enforcement see Yeung K, n 70, pp 36-43.  
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The new OHS statutes, like their predecessors, will be constitutive in the sense that 

plant designers and manufacturers will need to institutionalise arrangements to comply 

with their continuing obligations.173

 

 It is therefore appropriate that inspection and 

enforcement with these duty holders should include their arrangements for ensuring 

compliance with the law. These arrangements need not be complex management 

systems but should be ongoing arrangements and not only ad hoc action in response to 

an incident, customer requirement or other stimulus. The duties of officers in the new 

OHS statutes provide a basis for inspectors to engage in a dialogue with duty holders 

about their resources and processes for complying with their legal obligations. 

I have also provided ample evidence that arrangements do not necessarily ensure 

compliance with the prevention goals of OHS law.174

 

 In inspecting and enforcing 

compliance, OHS regulators will therefore need to examine firms’ performance against 

substantive OHS outcomes, that is, whether those using or encountering plant will be 

protected from health and safety risks. Plant designers’ and manufacturers’ obligations 

to ensure that plant is without risks to health and safety, so far as reasonably practicable, 

and the requirements to test and examine plant, and make information available, provide 

the basis for inspectors to examine substantive compliance.  

There are a number of ways in which OHS regulators could extend their inspection and 

enforcement with upstream duty holders for plant. A first step is for OHS regulators to 

ensure that their operating procedures for targeted and routine inspections require 

inspectors to engage in dialogue with businesses and undertakings about all duties 

relevant to them, and to inspect and enforce all relevant duties. Businesses and 

undertakings need to be left in no doubt that the new OHS statutes require action from 

them, in relation to any product they supply for use at work. 

 

A second form of intervention would involve surveillance of plant at field days, trade 

shows, distributors and suppliers’ facilities, and other similar situations where producers 

and suppliers display new plant. Regulators would systematically identify such events 

                                                 
173  For discussion of the constitutive nature of OHS law see Hutter B, n 30, pp 5, 15-16, 77; Johnstone R 

and Jones N, n 9, 484-486. For discussion of self-regulation and compliance more generally see 
Parker C, n 9, pp ix-x, 43-61. 

174  See discussion of practices generally in chapter 6, and risk assessment and OHS management in 
chapter 7. 
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and forums, conduct periodic surveillance of plant and, at the same time, disseminate 

guidance material relating to upstream duty holders’ obligations, and address any 

contraventions identified. Such an approach is applied in the European Economic 

Area.175

 

 

A third type of intervention would involve regulators communicating, inspecting and 

enforcing with targeted businesses, for example, all businesses designing, 

manufacturing, importing and supplying certain plant. The initial communication would 

include guidance material about relevant legal obligations and advice to recipients that 

they might be required to provide evidence of compliance in a follow-up contact. The 

communication could include self-inspection or self-audit tools to assist firms to self-

regulate. Regulators would visit a randomly selected sample of firms to verify that the 

plant produced and/or supplied conforms to legal requirements and to require remedial 

action if this is not the case. The South Australian regulator’s Safer at the Source 

program176 was a basic example of this type of program, and the Heads of Workplace 

Safety Authorities Agricultural Plant Designers, Manufacturers, Suppliers, Importers 

Program177 included some elements of this approach. The approach is also used in 

Europe.178

 

 

Other programs would focus on types of plant identified as high risk through workplace 

inspections, surveillance, and analysis of fatalities and injuries data.179

                                                 
175  See Boy S and Limou S, n 27, pp 83-85. 

 Such programs 

would aim to resolve serious OHS risks which have become intractable due to 

competing functionality, competition or other commercial concerns. For such problems, 

consistent inspection and enforcement with plant designers, manufacturers, importers, 

suppliers and key customers within a market is needed to overcome firms’ resistance, 

176  See chapter 4, section 4.3.4.  
177  See Heads of Workplace Safety Authorities, Post Implementation Report. Agricultural Plant 

Designers, Manufacturers, Suppliers, Importers Program, Heads of Workplace Safety Authorities, 
Sydney, 2007. Note that this program was conducted after data generation for this research. 

178 See for example Swedish Working Environment Authority, Scrutiny of Products and Documentation - 
"Market Control", Work Environment Authority Unit for Machinery and Personal Protective 
Equipment, Stockholm, 2002. 

179  The identification of priority high risk plant would be facilitated by establishing a national database of 
the specific types of plant against which inspectors have issued directions, notices or taken other 
enforcement action. This would not be limited to “prescribed plant” such as cranes, boilers and 
pressure vessels, and other types of plant prescribed as requiring design verification and submission of 
documentation to OHS regulators.  
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and to leverage regulators’ intervention through communication of regulatory messages 

between duty holders. WorkSafe Victoria’s forklift program was an example of such a 

program.180

 

 

This type of program would begin by OHS regulators clarifying the risks, possible 

design, re-design and manufacture solutions, specific testing, examination or 

information needed to minimise risks, and the adequacy of any relevant Australian, 

international and European standards or technical sources likely to be referenced by 

duty holders.181 The program would include the production and dissemination of 

guidance material182

  

 addressing these issues, inspection and enforcement with relevant 

firms, and escalation of enforcement with firms that do not comply voluntarily. 

A critical element in any interventions or programs is for regulators to ensure that firms 

and relevant stakeholders183

 

 know how to interpret the regulators’ use of different 

enforcement mechanisms. Duty holders and their advocates should be clear how and 

when regulators take different types of enforcement action, and that enforcement in not 

arbitrary or inconsistent. For WHS undertakings accepted by OHS regulators and 

successful OHS prosecutions involving upstream duty holders, regulators would 

communicate the key implications of such actions to relevant firms and stakeholders, 

and check that industry media and networks accurately communicate the key 

implications of enforcement to their members. 

Regulators would need to evaluate their interventions and programs,184

                                                 
180  See chapter 4, section 4.3.4. 

 to assess the 

impact and effectiveness of different approaches. Through experience implementing 

different types of interventions and programs, OHS regulators would also identify any 

181 The process of clarifying these issues should include regulators consulting with relevant end users, 
industry associations and unions, and might include regulators commissioning research to investigate 
these issues. 

182  See for example WorkSafe Victoria, Guidance Note, Forklifts – Instability and Excessive Speed, 
Victorian WorkCover Authority, Melbourne, 2003; WorkSafe Victoria, Forklift Safety – Reducing the 
Risk, Victorian WorkCover Authority, Melbourne, 2003. See also WorkCover NSW industry safety 
standards for various types of plant, also adopted by some other state OHS regulators. WorkCover 
NSW, Grain Augers. Industry Safety Standard. WorkCover NSW, Sydney, 2009; WorkCover NSW, 
Post Drivers. Industry Safety Standard. WorkCover NSW, Sydney, 2009. 

183 These stakeholders might include specific industry and trade associations, and relevant unions. 
184  Or at least a sample of different types of interventions and programs. 
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genuine impediments to enforcement which cannot be resolved through changes to 

policy and practice, and seek to resolve these through uniform amendments to the Work 

Health and Safety Acts. 

 

A final concern for OHS regulators is what role they should play in contributing to the 

development of organisational capacity to comply with OHS law. This research has 

demonstrated that individuals construct OHS knowledge through participation in 

practice, including their interactions with others. Also, this and other research suggests 

that OHS advisers and specialists play a critical role in supporting the development of 

commitment, capacity and arrangements to comply with OHS law.185

 

 The examples 

above indicate various ways that regulators might engage in dialogue with duty holders 

and more actively disseminate guidance materials to them, but should they do more than 

this?     

The model WHS Bill stops short of requiring businesses and undertakings to employ or 

engage persons with OHS knowledge and capability but there is scope for OHS 

regulators to place greater emphasis on ensuring that duty holders develop OHS 

capacity. The development of OHS capacity could be the subject of inspectors’ notices 

or WHS undertakings with designers and manufacturers. Regulators could negotiate 

with professional and industry stakeholders to establish experiential learning programs 

for designers and manufacturers, and other upstream duty holders. Regulators could 

also encourage the development of capacity among OHS consultants to support firms to 

learn to comply with their obligations as upstream duty holders. I develop these ideas 

about building OHS capacity in the following section.   

 

9.8.3 Implications for building OHS capacity 

The third important implication of this research is that plant designer-manufacturers 

represented a largely separate community of practice from both the OHS regulatory and 

the safe design professional communities of practice.186

                                                 
185  See chapter 3, section 3.5.1; chapter 6, section 6.5. See also Broberg O and Hermund I, n 146; Hale A 

and Hovden J, n 23, pp 147-148; Jensen PL, 2002, n 26, p 218; Nytrö K et al, n 30, p 299. For a 
discussion of the role of professionals supporting self-regulation more generally see Parker C, n 9, ch 
5. 

 If plant designers and 

186  For discussion of communities of practice in learning theory see Palincsar A S, n 7, pp 354, 365. See 
also Lave J and Wenger E, n 7. 
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manufacturers remain disconnected from the OHS regulatory community of practice 

they lack a legally grounded conceptual framework for managing OHS in plant design 

and manufacture. If they remain disconnected from the safe design community of 

practice, invaluable information about designing and constructing inherently safe plant, 

and effectively informing end users of plant is not part of their frame of reference. 

 

In this section, I explore some ways that OHS regulators, Australia’s national OHS 

agency Safe Work Australia,187 professional and industry associations,188 and 

professional and vocational educators189

 

 might contribute to building OHS capacity 

among plant designers and manufacturers, and foster assimilation of the separate 

communities of practice. Any of these organisations might develop learning initiatives, 

although most onus should be on OHS regulators and Safe Work Australia, as the 

regulatory and policy agencies, to negotiate with other stakeholders and ensure that 

such initiatives are established. 

The initiatives presented here would extend and adopt a fundamentally different 

approach from the safe design initiatives of the former Australian Safety and 

Compensation Council.190 This agency issued guidelines on safe design and 

collaborated with some tertiary education providers to produce a safe design manual 

intended for use in engineering studies.191

                                                 
187  Safe Work Australia is the Commonwealth government’s OHS authority responsible for developing 

national model OHS legislation, and national OHS policy and strategy. 

 These national initiatives are insufficient as 

they are too remote from actual practice, because plant designers and manufacturers are 

188  Professional associations might include the Safety Institute of Australia, the Ergonomics Society of 
Australia and the Institute of Engineers Australia. Industry associations are the organisations 
representing the interests of business. They include the Australian Industry Group and the Australian 
Chamber of Commerce and Industry. 

189  Professional educators include university providers of programs for OHS professionals, ergonomists 
and engineers. Vocational educators are the state departments of technical and further education as 
well as the industry councils which support the provision of training and skills development 
arrangements in the vocational education (VET) sector. Manufacturing industry councils supporting 
training and skills development for metal manufacturing and engineering are particularly relevant to 
plant design and manufacture. Further information is at: <http://www.isc.org.au>.  

190  The Australian Safety and Compensation Council was the predecessor of Safe Work Australia. 
191  Australian Safety and Compensation Council, Guidance on the Principles of Safe Design for Work, 

Australian Government, Canberra, 2006; Australian Safety and Compensation Council, Safe Design 
for Engineering Students. An Educational Resource for Undergraduate Engineering Students, 
Australian Safety and Compensation Council, Canberra, 2006. See also chapter 1, section 1.1.  

http://www.isc.org.au/�
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not all engineers, and because the learning needs of existing designers and 

manufacturers will not be met by engineering courses for new graduates.  

 

The initiatives set out below are aimed at contributing to the development of OHS 

capacity among designers and manufacturers with different professional and vocational 

backgrounds. They are also aimed at key actors with whom designers and 

manufacturers may interact including OHS advisers and consultants, large customers, 

distributors and suppliers of component parts, OHS inspectors, the staff of industry and 

trade associations, unions, and others. 

 

Based on the findings of this research, I argue that OHS capacity building initiatives 

need to have certain features and incorporate some key components. Since plant 

designers and manufacturers construct OHS knowledge through practice, classroom 

style courses will not be sufficient. Participants will need to have practical opportunities 

to participate in specific activities. That is, OHS capacity building initiatives should be 

based on experiential learning. 

 

With regard to key components, first are the obligations of upstream duty holders in the 

uniform OHS Acts. Participants would learn what it means to ensure, so far as is 

reasonably practicable, that plant is without risks, how to effectively test and examine 

plant, and how to produce informative and user friendly plant safety information. 

Particular attention would be paid to the practical meaning of the expression reasonably 

practicable, emphasising also that this is the only legitimate criterion for firms to 

choose between different courses of preventive action. Special attention would be paid 

to the practical meaning of use of plant for a purpose for which it was designed and 

manufactured, also challenging the unsafe user attitude which this research has shown 

plays a defining role in justifying firms’ decisions to limit or not implement preventive 

measures.   

 

A second key component would be the legal obligations of officers of businesses or 

undertakings. Participants would learn what it means to exercise due diligence, 

including acquiring and keeping OHS knowledge up-to-date (building capacity), and 

ensuring and verifying that resources are provided and processes implemented for 

complying with OHS law (institutionalising arrangements). 
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Beyond these legal requirements, this research suggests the merits of participants 

having opportunities to learn what it means to integrate health and safety in everyday 

activities of plant design and manufacture, and that such learning initiatives could be 

usefully based on the practices shown in this research to be linked with better 

performance for substantive OHS outcomes.192

 

 In particular, this research suggests the 

benefits of building plant designers and manufacturers’ capacity to effectively interact 

with end users at the design stage, trial prototypes or models of their plant with end 

users, inspect the end use work environment and recognise risks for the people who will 

work with or in the vicinity of the plant. 

The research also suggests the merits of plant designers and manufacturers ensuring that 

they receive feedback from customers and end users about injuries, incidents and 

hazards, and that they make good use of this information by redesigning their plant, 

taking remedial action for existing plant, and making any changes needed to plant safety 

information and testing. In addition, the research suggests that plant designers and 

manufacturers could make better use of component suppliers for state-of-the-art,193 

rather than only industry standard measures, and also learn to make better use of 

technical standards,194

 

 while also recognising the limits of these.  

This research has shown that the practices outlined above are all feasible practices for 

plant designers and manufacturers. If implemented effectively, they provide sound 

bases from which individuals can construct OHS knowledge, and also constitute 

arrangements for complying with OHS legal obligations. Capacity building initiatives 

can encourage better execution of these practices by making links to safe design sources 

and assisting participants to make effective use of OHS advisers, consultants or 

ergonomists with knowledge to support safe design. 

 

Finally, capacity building initiatives will need to compete with other constituents of 

participants’ OHS knowledge. Designing initiatives to include follow up learning 

                                                 
192  See chapter 6, section 6.5; chapter 7, sections 7.4, 7.5. 
193  The expression state-of-the-art refers to the most recent developments in safety features. 
194  Such as the new series of Australian Standards relating to machinery safety. See Standards Australia, 

Safety of Machinery. AS 4024 (all parts), Standards Australia, Sydney, 2006. 
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opportunities, and/or establishing ongoing support networks for participants to 

exchange information about managing OHS in plant design and manufacture, may 

therefore be beneficial.195

 

 

9.9 Conclusion 

In the first three decades of Robens style OHS law in Australia, the law was poorly 

equipped to influence plant designers and manufacturers’ responses to OHS, and 

inspection and enforcement with these duty holders was underutilised. With uniform 

OHS statutes due to be enacted around Australia by the end of 2011, there is a renewed 

opportunity for OHS regulators and policy makers to ensure that plant designers and 

manufacturers have the commitment, capacity and arrangements in place to comply with 

their obligations, and that they produce plant that is without risks, and plant safety 

information that is instructive and useful. 

 

Achieving change in these areas will require OHS regulators to take a fundamentally 

different approach to inspection and enforcement with upstream duty holders. It will 

also require OHS regulators and policy makers to support and sustain OHS capacity 

building with these duty holders. By contributing to understanding how OHS 

knowledge and motivational factors are constituted, and how knowledge and 

motivational factors shape firms’ OHS performance and compliance, this research has 

provided firmer foundations for implementing, inspecting and enforcing OHS law, and 

for developing firms’ capacity to comply with their OHS legal obligations.  

 

                                                 
195 Such an approach was used successfully in an intervention project focusing on the implementation of 

OHS management in small, fabricated metal product companies in Sydney, Australia. Pearse W, 
‘Club zero: implementing OHS management systems in small to medium fabricated metal product 
companies’ in Pearse W et al (eds), Occupational Health and Safety Management Systems. 
Proceedings of the First National Conference, Crown Content, Melbourne, 2001, 83-100.  
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 APPENDIX 1: Plant Life Cycle and Opportunities to Make Plant Safer1
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Stage Activity Opportunities to make plant safer 
Design Needs analysis/criteria 

Feasibility study 
Conceptual design 
Detailed design 

Earlier in the life cycle there are more 
opportunities for: 

• creating inherently safer plant by 
designing out hazards and/or 
incorporating risk control measures 

• compatibility of design, functionality and 
risk control strategies 

• risk control strategies that are sustainable 
and, because they are integral to the 
design, are less likely to be removed or 
disarmed  

• cost effective solutions 

• those who create risks to share 
responsibility for risk management  

Manufacture Fabrication 
Assembly 
Testing, examination 
Packaging 
Labelling 

Supply or 
import 

Storage, distribution  
Marketing 
Sale, leasing 
Transportation 

Once plant is produced responsibility for 
managing risk passes to suppliers, importers 
and customers, and risk control is limited to: 

• retrofitting controls which may be 
incompatible with design and 
functionality requirements, are likely to 
be removed or disarmed 

• properly installation, erection and 
commissioning of plant to avoid OHS 
impacts 

• maintaining, servicing and checking plant 
and its OHS features 

• avoiding adverse OHS impacts in other, 
post-production modifications to plant 

• end users being alert to information or 
warnings about risks 

Set up Installation 
Erection 
Commissioning 

Use Operation 
Maintenance, servicing 
Cleaning 
Adjustment 
Inspection 
Repair 

Further use Modification 
Refurbishment 
Resupply, recycling 
Resale 

End of use Decommissioning 
Dismantling disposal 

 

                                                 
1  The life cycle stages and activities in Table 1.1 are defined with reference to Bloswick D and Joseph 

B, ‘Proactive ergonomics and designing for error-free work’ in Christensen W and Manuele F (eds), 
Safety Through Design, National Safety Council NSC Press, USA, 1999, 199-130, p 119; Green W et 
al, ‘Tuning the design of everyday product to cognitive and physical activities of users’ in Robertson 
(ed) Contemporary Ergonomics 1997, Proceedings of the Annual Conference of the Ergonomics 
Society, Taylor and Francis, London, 175-180, p 176; Kjellen U, ‘Safety control in design. 
Experiences from an offshore project’ (1990) 12 Journal of Occupational Accidents, 49-61, p 53; 
Sagot J et al, ‘Ergonomics in product design: safety factors’ (2003) 41 Safety Science 137-154, p 139; 
Schupp B et al, ‘Design support with a systematic integration of risk reduction into early chemical 
process design’ (2006) 44 Safety Science 37-54, pp 38-39. 
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APPENDIX 2: Schedule for Interviews with OHS Regulators 
  
1. Background 

1.1  How long worked with WorkSafe Victoria/Workplace Services. 

1.2 Positions held with this regulator. 

1.3 Previous work with another OHS inspectorate or regulator. 

1.4 Previous employment (to identify OHS, trade, other experience) 

1.5 Educational qualifications. 

 

2.  OHS law and responsibilities of plant designers and manufacturers 

2.1 Ask to summarise duties of plant designers and manufacturers. 

2.2 Probe re duty of care in the OHS Act. 

2.3 Ask about key requirements in the regulations. 

2.4 Ask about role of technical standards, such as Australian Standards. 

2.5 Ask what role Australian and other technical standards should

2.6 Ask about any involvement with common law. 

 have in plant 
design and manufacture and reasons for opinion. 

2.7 Ask how would identify plant designers and manufacturers. 

2.8 Ask how keep up to date with legal requirements. 

2.9 Ask about information resources used re plant safety (databases, guidelines, 
briefings, other). 

 
3.  Involvement in plant design and manufacture issues generally 
3.1 Ask about involvement in plant design and manufacture. 

3.2 Nature of involvement. 

3.3 Any examples encountered of safe plant design and construction and, if so, what 
was good about them. 

3.4 Whether this extended to good design and manufacture practices by the 
producer. 

3.5 Any examples of bad plant design and construction encountered and, if so, 
what was bad about them. 

3.6 Whether this extended to poor design and manufacture practices by the 
producer. 

 
4.  Perceptions of duty holders' awareness 
4.1 Whether noticed any change in understanding of plant designers and 

manufacturers of their duties, since the plant regulations were introduced in 
1995. 

4.2 For greater/less understanding than prior to the regulations - what reasons can 
give for this. 
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APPENDIX 2 continued 
 

4.3 Any WorkSafe/Workplace Services surveys or evaluations of plant designer 
and manufacturer awareness. 

4.4 Any WorkSafe/Workplace Services advisory initiatives in relation to the duties 
of plant designers and manufacturers. 

4.5 Opinion about what information it would be important to get across if advising a 
plant designer or manufacturer. 

4.6 Opinion about what knowledge and skills are needed for designing and 
manufacturing safer plant. 

4.7 Whether know of initiatives (for example awareness programs, guidance 
materials, audits) by other bodies to promote or facilitate compliance with the 
OHS duties (for example other inspectorates, industry or professional bodies). 

 
5. Involvement in plant design and manufacture issues in the field 
5.1 Whether and, if so, how would come to be involved in a plant design/construction 

matter in the field. 

5.2 How would go about looking into this. 

5.3 Whether would evaluate the safety of plant design or construction and, if so, 
how would do this. 

5.4 Whether there are particular standards or criteria that would use. 

5.5 Whether would evaluate an organisation's practices and whether they are 
sufficient to address OHS in design and manufacture of plant. If so, how would 
do this. 

5.6 Whether would look for risk assessment processes or other procedures and, if 
so, what. 

5.7 So, in the way that (interviewee) works, does determining compliance with OHS 
law involve evaluation of the safety of the plant, or the practices and procedures 
of the organisation, or both. 

 
6.  Enforcement action 
6.1 What action would take if determine/suspect plant is unsafe. 

6.2 Whether can issue an improvement notice in relation to a breach of plant 
designer or manufacturer duties. 

6.3 Whether aware of this being done. 

6.4 Any impediments to using improvement notices to enforce plant designer or 
manufacturer duties. 

6.5 Whether can issue a prohibition notice in relation to a breach of plant designer 
or manufacturer duties. 

6.6 Whether aware of this being done. 

6.7 Any impediments to using prohibition notices to enforce plant designer or 
manufacturer duties. 
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7. Enforcement policy 
7.1 Whether WorkSafe/Workplace Services has an enforcement policy. And other 

procedures. 

7.2 Whether this/these address designer and manufacturer duties. 

7.3 Whether it/they give direction about use of notices. If so, whether address use for 
plant design or manufacture breaches. 

7.4 Whether it/they give direction about prosecution. If so, whether address 
prosecution for plant design or manufacture breaches. 

 
8.  Prosecutions 
8.1 Whether aware of any prosecutions in this state for breaches of the duties of 

plant designers or manufacturers. 

8.2 If any, what were the details. 

8.3 For prosecutions in relation to employers' duties and plant, are there any that 
have a designer/manufacturer aspect that could have been pursued and, if so, 
why this was not done. 

 
9.  Plant design notification/registration 
9.1 Who administers this in WorkSafe/Workplace Services. 

9.2 Whether there is particular expertise in this agency for administering design 
notification/registration. 

9.3 How design verification is done in this state. 

9.4 Any procedures that must be followed by WorkSafe/Workplace Services and/or 
by those doing design verification. 

9.5 The role of Australian Standards or other technical standards in verification of 
plant design. 

9.6 Opinion about what role Australian and other technical standards should have 
in design verification and why. 

 
10.  Perceptions of compliance (for plant design and manufacture generally) 
10.1 Opinion about whether plant designers and manufacturers are complying with 

their obligations. 

10.2 If so, any evidence of this. 

If not

 

, what problems are duty holders having in complying with their 
obligations. 

10.3 Suggestions about what could be done to improve compliance. 
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11.  Problems with the law or its enforcement 
11.1 Any problems identified (by interviewee) with the wording of the Act, 

regulations or approved codes and, if so, what suggestions would make for 
resolving them. 

11.2 Awareness of any difficulties experienced in enforcing the obligations of plant 
designers and manufacturers. 

11.3 Ask for opinion about whether any of these are problem areas and, if so, how 
are they a problem? (Refer to list) 

• the risk management process 

• scientific/technical nature of evaluation required 

• determining compliance 

• determining "proper use" 

• jurisdictional or cross-border issues (plant designed or manufactured 
outside state) 

• jurisdictional or cross-border issues (plant supplied outside state) 

• identifying responsibility (different parties in supply chain) 

• training and development needs of agency’s staff 

• competing priorities of inspectors 

• the time limit  for prosecutions (the statute of limitations) 

• the collection of evidence for alleged offences of plant designer or 
manufacturer duties 

11.4 For each of the problem areas identified – what (interviewee) would you to see 
done about it. 

 

12.  Agency’s systems and records 
12.1 Whether WorkSafe/Workplace Services's systems and records enable action 

to be traced in relation to plant design and manufacture duties. 

 
13.  Any other suggestions  
13.1 Opinion about anything more that should be done (by agency, by duty holders, 

by others) to improve attention to OHS in design and manufacture of plant. 

13.2 Ask about:  

• specific publicity or awareness raising 
• inspection and enforcement strategies and programs 
• the role of industry associations 
• end users/customers, professional bodies 
• any other action 

13.3 Anything else that want to say (interviewee). 

13.4 Anyone else I should talk to in WorkSafe Victoria/Workplace Services, in 
industry or otherwise. 
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Documentation to check if available to observe or obtain a copy 

• Plant safety resources - databases, guidelines, briefings. 

• Case notes or files of specific action relating to plant design and manufacture. 

• Reports/studies of duty holder awareness of obligations. 

• Advisory and awareness initiatives in relation to the duties of plant designers and 
manufacturers – e.g. information in annual reports, program material, strategy 
documents, guidance materials. 

• Initiatives by other inspectorates, industry, professional or other bodies to 
promote or facilitate compliance, e.g. awareness programs, guidance materials, 
audits. 

• Documentation relating to how determine compliance - inspection reports, audit 
tools used, standards used, procedures applied. 

• Records of improvement and prohibition notices issued by self or others. 

• Enforcement policy, strategies and procedures in general and/or specifically 
relevant to plant design and manufacture. 

• Prosecution case files, records or transcripts. 

• Procedures and examples of documentation of design notification/ registration. 

• Records of inspections, audits relevant to inspecting compliance. 

• Discussion papers or reports relevant to plant design and manufacture issues or 
problem areas. 

• Agency systems and records of action (re plant designers and manufacturers). 
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APPENDIX 3: Outline of Research Provided to OHS Regulators 
 
 
Occupational Health and Safety in the Design and Manufacture of Plant 
 
1. The Researcher 
The researcher, Liz Bluff is undertaking this study as part of PhD research at Griffith 
University, Queensland. She is a researcher with the National Research Centre for 
Occupational Health and Safety Regulation at the Australian National University in 
Canberra. The supervisor is Professor Richard Johnstone, Professor in the Faculty of 
Law at Griffith University and Director of the National Research Centre. 
 
2. Purpose of the Study 

The aim of this research is to examine how occupational health and safety outcomes 
can be improved in the design and manufacture of plant used at work (including 
machinery, equipment, appliances, implements and tools). The specific objectives of 
the study are: 
• to explore what motivates attention to OHS in the design and manufacture of plant; 
• to analyse the conditions and processes that underpin the creation of safer plant; 
• to analyse how the law influences OHS outcomes in the design and manufacture of 

plant, with reference to the requirements of the law and strategies of enforcement; 
• to examine the impact of the law, in relation to the response to OHS obligations of 

those involved in plant design and manufacture. 
 
3. Benefits of the Study 
In occupational health and safety practice it is often said that every effort should be 
made to eliminate or control hazards in the design and manufacture phases of a 
product's life cycle. Plant (machinery and equipment) is one area in particular where 
both designers and manufacturers have duties under OHS legislation. However, we 
know very little about how designers and manufacturers respond to the legislation or 
about the processes and practices that they use. This study will assist in compiling a 
broader picture of safe design and manufacture. 

 
4. Research Methods 

In the first study occupational health and safety inspectorates will be visited in Victoria 
and South Australia. The study will involve: 
• interviews with the relevant senior manager of the OHS inspectorate of each 

jurisdiction 
• interviews with OHS inspectors and relevant strategy support staff 
• access to relevant documentation including inspectorate strategies, inspectors’ 

notices, cases, inspectorate policies and procedures, audits and evaluations 
• the researcher spending time (approximately one week) with inspectors in each 

jurisdiction, while they go about their daily activities. 
 
Your general consent is requested to these activities being undertaken in Worksafe 
Victoria. In accordance with requirements of ethical procedures, if you consent to these 
activities, as a matter of course individual Worksafe staff invited to participate will also 
be asked to give their informed consent to participate. Participation in this study is 
voluntary. Any participant may withdraw at any time (with return of information obtained 
to the person concerned). 
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The expected duration of an interview is one hour and the interview will be taped with 
the interviewee’s agreement. Each interviewee will receive a draft transcript of his/her 
interview showing how responses have been presented, quoted and interpreted. 
 
In the second study, organisations involved in the design and manufacture of plant will 
be visited in Victoria and South Australia. The study will investigate whether and how 
plant safety is addressed. That is, it will examine the practices and processes for 
designing and making plant to find out whether, and if so how, occupational health and 
safety is addressed within these activities. In each participating organisation, an 
interview will be conducted with a person who is knowledgeable about the organisation 
and its design and manufacture processes.  The interview will canvass the knowledge 
and awareness of OHS issues in the organisation, the extent to which issues of plant 
safety are considered in the design and manufacture of products, and how this is done. 
Relevant examples will be observed and documentation considered, helping to 
illustrate the nature of the organisation's operations and attention to product safety 
issues. In some organisations further interviews will be conducted in order to develop 
case studies of how product safety is addressed. Participation in this study is voluntary, 
and will involve authorisation both by a senior manager of each participating company, 
and informed consent by individual participants. A copy of the invitation sent to 
manufacturers is enclosed. 
_  
5. Foreseeable Risks and Protection of Confidentiality 

Arrangements will be strictly observed to minimise risks and protect the confidentiality 
of participating organisations and individuals. No individual name, nor any 
organisation's name, or any other identifying details will be recorded or disclosed in 
reports of this research or in any other forum. No-one will have access to individual 
interview responses, other than the person concerned and the researcher. All 
information from this study will be recorded and reported in a way that does not identify 
either an individual or the organisation that they work for. All interview materials 
(including tapes and transcripts), records of observations and documents provided will 
be coded so that they cannot be identified with any individual or organisation, except 
by the researcher. They will be securely stored in a locked facility and accessible only 
to the researcher. Consent forms and details of the coding system used will be kept 
secure and separate from interview, observation and documentation materials. This 
security will be maintained during the life of the research and for the required five year 
period after completion, at which stage documentation will be destroyed. In the event 
that any participant decides to withdraw after the commencement of the research, any 
information already collected from them will be returned. With all of these 
arrangements in place it is believed that there is no foreseeable added risk to any 
organisation or to any individual participating in this study, over and above the risks of 
everyday living. 
 
6. Ethical Procedures 
The research has approval from Griffith University’s human research ethics committee, 
in accordance with the National Health and Medical Research Council's guidelines.  
Further details can be discussed with the researcher, Liz Bluff, on 02 6243 8514 or 
mobile 0409 697 860 (email liz.bluff@anu.edu.au) or the supervisor Richard Johnstone 
on 07 3875 3645 (email R.Johnstone@mailbox.gu.edu.au). 
 
7. Feedback 
A detailed summary of the findings of the research project will be provided to Worksafe 
Victoria and to all other participants in the study. 
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APPENDIX 4: Schedule for Interviews with Plant Designer-Manufacturers 
 
1. Interviewee’s role 

• Position in the business. 

• Where position fits into business structure. 

• Whether engineer (and type), manager (and type), or other (qualification). 

• How long worked with this business. 

• Previous work experience. 
 

2. Business operations and plant 

• Plant type(s). 

• Function performed by plant. 

• Source of motive power. 

• Operational control (manual, electronic etc). 

• Form in which supplied (finished product, kit to be assembled, plant to be 
installed). 

• Market(s) (work, domestic, both). 

• Market(s) (local, interstate, overseas). 

• Plant one of many/assembled to order/designed and made to order. 
 
3. Design processes 

• This business’s involvement in development and design. 

• How design work is done (who, how, procedures, activities, any outsourced). 

• Number and qualifications of designers. 
 
4. Manufacture processes 

• This business’s involvement in: 

o Component production 
o Assembly of component parts. 
o Testing and examination of plant. 
o Packaging and labelling. 

 

5. Attention to plant safety 

• Whether business has addressed issues of plant safety. 

• [If little response to above – whether plant safety issues have come up at al, 
any injuries that aware of. 

• If yes, nature of issues/how safety was addressed. 

• Whether business has particular practices or procedures for addressing safety 
in design or manufacture. 
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APPENDIX 4 continued 
 
6. Motivations for addressing plant safety 

• Factors that do/would stimulate this business to address plant safety. 

• Factors that do/would inhibit or be barriers to this business addressing plant 
safety. 

  
7. OHS information and training 

• Where business obtains information about safety. 

• Whether anyone in business has knowledge or training in safety matters. 

• What sources used. 

• Opinion about whether enough knowledge in the business about designing and 
making safer plant. 

 
8. Awareness of OHS legislation 

• Whether aware of OHS legal obligations of plant designers/manufacturers. 

• If so, briefly explain. 

• How find out about legal requirements. 
 
9. Influence of OHS legislation and legal liability 

• Opinion about whether OHS Act or regulations have influenced this business to 
address plant safety. 

• If so, how and ask about examples. 

• Any good features of OHS law that find useful. 

• If not used, why not.  

• Any weaknesses in OHS legislation that would like to see changed. 

• Whether an inspector has ever visited and discussed plant safety issues. 

• If so, did they take any action (probe: advice, written warning, notice, fine, 
prosecution). 

• Whether aware of any cases. 

• If so, request details (aim to clarify if OHS prosecution, common law, product 
liability). 

 
10. Hazard identification and risk assessment 

• How identify hazards or safety problems during the design stage or in 
production. 

• Types of hazards or safety problems. 

• Whether any reports of injury, incidents or hazards. 

• Whether/how anticipate problems with plant that is new, where there is limited 
or no past experience to go on. 

• Whether/how anticipate how end users will interact with plant. 
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APPENDIX 4 continued 
 
11. Hazard control and solution generation 

• When safety problems identified, how go about identifying solutions. 

• How determine how far you should go with control. 
 
12. Safety testing and examination 

• Whether any testing or examination done. 

• If so, how and who does. 
 
13. Plant safety information 

• Whether produce plant safety information for each type of plant. 

• If so, how prepared (who, how, when). 

• Whether have any guidelines/procedures about content, style,readability. 

• How information is distributed. 

• Whether have any way of communicating with customers/end users after plant 
supplied. 

 
14. Management of plant safety 

• (Apart from what already discussed), whether business has any programs, 
processes or arrangements to manage plant safety issues. 

• If so, details of these. 
 
15. The future 

• Anything else interviewee wants to add about safety in plant design and 
manufacture. 

• Any comments on: 

• Action by other designers and manufacturers 

• Action by end customers 

• Action by OHS regulators - change to law or its enforcement. 
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APPENDIX 4 continued 
 
Documentation to check if available to observe or obtain a copy 

• Plant brochures 

• Plant labels 

• Procedures eg hazard/risk management, plant traceability and recall 

• Quality programs, procedures or audits addressing safety issues 

• OHS information resources or databases 

• Training and development records 

• OHS legislation and standards 

• Hazard identification checklists and tools 

• Risk assessment reports 

• Formats or guidelines for plant safety information 

• Design specifications addressing plant safety 

• Documentation relating to design verification for prescribed plant 

• Records of safety inspection or testing 

• Hazard reports or records of incidents or injuries 

• Reports of investigations and corrective action 
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APPENDIX 5: Invitation Sent to Plant Designer-Manufacturers 
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APPENDIX 6: Awareness of OHS Legal Obligations   

This Appendix supports chapter 3, section 3.5. The Appendix lists, for each plant 
designer-manufacturer, the level of awareness of key individuals of Australian OHS law 
and the European regulatory regime for machinery safety, and the elements of 
Australian and European law that they were aware of. 
 
In this Appendix, the terms and abbreviations have the following meanings. 
 
 
Australian OHS Law 
Aus OHS Law = Australian OHS statutes and/or the regulations and approved codes of 
practice made under these OHS statutes. 

Lack  
Little = knew a little about Australian OHS law.  
Some detail = a more detailed knowledge of Australian OHS law.  
GD = general duties.  
RM = risk management requirements.   
Ver = design verification requirements.   
 
European Regulatory Regime for Machinery Safety 
EU machinery safety = the regulatory regime implementing the European 
Commission’s Machinery Directive. 

Some detail = a more detailed knowledge of European requirements relating to 
machinery safety. 

Aware = aware that there were European requirements relating to machinery safety (no 
specific knowledge of). 

Self-Ass = aware of requirement for conformity assessment and conducts own self-
assessment. 

Ass (cons) = aware of requirement for conformity assessment but consultant engaged to 
conduct this assessment to European requirements. 

Dir = some knowledge of the Machinery Directive or other relevant directives. 

File = aware of requirement to retain a technical file. 

HS = harmonised standard. 
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APPENDIX 6 continued 
 
 
South Australian Plant Designer-Manufacturers 
 
Firm Aus OHS law EU machinery safety 
DM-1 Little – GD, RM   
DM-2 Lack  
DM-3 Lack  
DM-4 Little - Ver   
DM-5 Lack Aware 
DM-6 Lack  
DM-7 Lack  
DM-8 Little - RM  
DM-9 Lack  
DM-10 Lack Some detail – Self-Ass, Dir, File 
DM-11 Little - RM  
DM-12 Little - RM  
DM-13 Little - RM  
DM-14 Lack  
DM-15 Some detail - GD, RM  
DM-16 Lack   
DM-17 Lack  
DM-18 Little - RM  
DM-19 Lack Aware – Ass (cons) 
DM-20 Lack  
DM-21 Lack  
DM-22 Little – RM, Ver   
DM-23 Lack  
DM-25 Lack  
DM-26 Little - RM Aware 
DM-27 Lack  
DM-28 Lack  
DM-29 Little - GD  
DM-31 Lack  
DM-32 Lack  
DM-33 Lack  
DM-34 Lack  
DM-35 Little - GD  
DM-37 Lack  
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APPENDIX 6 continued 
 
 
Victorian Plant Designer-Manufacturers 
 
Firm Aus OHS law EU machinery safety 
DM-24 Lack  
DM-36 Lack  
DM-38 Lack  
DM-39 Lack Some detail – Self-Ass, HS 
DM-40 Lack  
DM-41 Lack  
DM-42 Little - RM   
DM-43 Little - RM  
DM-44 Lack  
DM-45 Lack  
DM-46 Lack Aware – Ass (cons) 
DM-47 Little – GD, RM, Ver  
DM-48 Little – GD, RM  
DM-49 Little – RM, Ver  
DM-50 Lack  
DM-51 Some detail – GD, RM, Ver   
DM-52 Lack  
DM-53 Lack  
DM-54 Lack  
DM-55 Lack Aware – Ass (cons), HS 
DM-56 Some detail – GD, RM   
DM-57 Little – RM, Ver Aware – Ass (cons)  
DM-59 Little - RM  
DM-60 Little – RM,Ver  
DM-61 Lack  
DM-62 Little – GD, RM Aware – Ass (cons) 
DM-63 Lack  
DM-64 Lack Aware – Ass (cons), HS 
DM-65 Little – RM, Ver Some detail – Self-Ass, Dir 
DM-66 Lack  
DM-67 Lack  
DM-68 Little - RM  
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APPENDIX 7: Substantive OHS Outcomes  
This Appendix supports chapter 5. The Appendix lists, for each plant designer-
manufacturer: the scope of their hazard recognition; the type and quality of their risk 
control measures; whether they addressed risks in different aspects of use and, if so, in 
which life cycle phases; whether they addressed unintended use through safe place 
controls; and the scope and quality of their plant safety information.  
 
In this Appendix, the terms and abbreviations have the following meanings. 
 
Hazard Recognition 
Comprehensive = the firm recognised the key hazards for the plant across a range of 
different sources of harm. 

Incomplete = the firm recognised a range of hazards but overlooked particular types or 
instances of certain hazards for the plant. 

Blinkered = the firms only recognised mechanical hazards and overlooked other types 
of hazards for the plant. 
 

Risk Control 
Safe place = this firm eliminated or minimized risks by substitution, isolation or 
engineering controls. 

Safe place/person = the firm controlled some risks by safe place measures but 
addressed others through warnings, safe work practices, personal protection or other 
safe person measures. 

Advanced = the firm used some sophisticated or original (innovative) risk controls. 

Basic = the firm used simple (basic) or industry standard risk controls.   

Bl = the firms addressed risks arising in clearing blockages in plant. 

Cl = the firm addressed risks arising in cleaning of plant. 

Co = the firm addressed risks arising in commissioning plant. 

I = the firm addressed risks arising in installation of plant. 

M = the firm addressed risks arising in maintenance of plant. 

R = the firm addressed risks arising in repairing plant. 
 

Plant Safety Information 
Good = the firm’s information was easy to locate, read and understand. 

Poor = the firm’s information was hard to locate, read or understand. 

Substantial = firm provided comprehensive warnings of residual risks, detailed advice 
of safety features and safe work practices, in various information forms. 

Little = firm provided a small amount of information in label, manual or other form. 

Neg/none = the firm provided negligible OHS information in a single sign or few lines 
in an operating manual or instructions; or there was no evidence that the firm provided 
plant safety information.  
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APPENDIX 7 continued 
 
South Australian Plant Designer-Manufacturers 
    
Firm Hazard 

recognition 
Risk control Plant safety info 

 Type  Quality Life cycle Unintend Scope Quality 

DM-1 Incomplete Safe place Basic   Neg/none - 

DM-2 Incomplete Safe place Basic M  Neg/none - 

DM-3 Blinkered Safe place Basic M  Substantial Good 

DM-4 Incomplete Safe place/ 
person 

Basic   Little Poor 

DM-5 Incomplete Safe place/ 
person 

Basic   Little Poor 

DM-6 Incomplete Safe place/ 
person 

Basic   Little Good 

DM-7 Incomplete Safe place/ 
person 

Basic   Neg/none - 

DM-8 Incomplete Safe place/ 
person 

Basic M  Neg/none - 

DM-9 Comprehensive Safe place Basic I, M Safe place Little Poor 

DM-10 Comprehensive Safe place Advanced   Substantial Good 

DM-11 Comprehensive Safe place Advanced Cl, M Safe place Substantial Good 

DM-12 Incomplete Safe place/ 
person 

Advanced M  Little Good 

DM-13 Incomplete Safe place/ 
person 

Advanced Bl, M  Substantial Good 

DM-14 Blinkered Safe place/ 
person 

Basic M  Neg/none - 

DM-15 Comprehensive Safe place Basic M  Substantial Good 

DM-16 Incomplete Safe place/ 
person 

Basic   Neg/none - 

DM-17 Blinkered Safe place/ 
person 

Basic   Neg/none - 

DM-18 Incomplete Safe place Basic M, R  Substantial Good 

DM-19 Blinkered Safe place/ 
person 

Basic   Little Poor 

DM-20 Blinkered Safe place/ 
person 

Basic   Little Poor 

DM-21 Incomplete Safe place Advanced I, M  Little Good 

DM-22 Comprehensive Safe place Basic M, R  Little Poor 

DM-23 Incomplete Safe place Basic M  Neg/none - 

DM-25 Blinkered Safe place/ 
person 

Basic   Little Good 

DM-26 Incomplete Safe place Basic Cl, M Safe place Little Poor 

DM-27 Incomplete Safe place/ 
person 

Basic   Neg/none - 

DM-28 Incomplete Safe place Basic   Little Good  

DM-29 Incomplete Safe place Basic Cl  Substantial Good 

DM-31 Incomplete Safe place Basic M  Neg/none - 

DM-32 Comprehensive Safe place/ 
person 

Basic Cl, M  Little Good 

DM-33 Incomplete Safe place Basic Cl, M  Neg/none - 

DM-34 Incomplete Safe place/ 
person 

Basic   Neg/none - 

DM-35 Incomplete Safe place/ 
person 

Basic M Safe place Little Poor 

DM-37 Incomplete Safe place/ 
person 

Basic   Neg/none - 
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APPENDIX 7 continued 
 
Victorian Plant Designer-Manufacturers 
Firm Hazard 

recognition 
Risk control Plant safety info 

 Type Quality Life cycle Unintend Scope Quality 

DM-24 Blinkered Safe place/ 
person 

Basic   Neg/none - 

DM-36 Incomplete Safe place/ 
person 

Basic   Little Poor 

DM-38 Incomplete Safe place Basic Cl  Little Good 

DM-39 Comprehensive Safe place Basic  Safe place Substantial Good 

DM-40 Comprehensive Safe place Basic M  Little Good 

DM-41 Incomplete Safe place Basic M  Neg/none - 

DM-42 Incomplete Safe place Basic M  Little Good 

DM-43 Incomplete Safe place Basic M  Little Good 

DM-44 Blinkered Safe place Basic   Neg/none - 

DM-45 Incomplete Safe place Basic M  Little Poor 

DM-46 Comprehensive Safe place/ 
person 

Advanced   Little Poor 

DM-47 Incomplete Safe place Basic M Safe place Little Good 

DM-48 Comprehensive Safe place/ 
person 

Advanced M  Substantial Good 

DM-49 Incomplete Safe place/ 
person 

Basic Cl, Co, I, M  Little Good 

DM-50 Incomplete Safe place/ 
person 

Basic   Little Good 

DM-51 Incomplete Safe place/ 
person 

Basic M  Substantial Good 

DM-52 Comprehensive Safe place/ 
person 

Basic  Safe place Neg/none - 

DM-53 Comprehensive Safe place Basic Cl, M  Little Good 

DM-54 Comprehensive Safe place/ 
person 

Advanced Cl, I, M  Little Good 

DM-55 Comprehensive Safe place/ 
person 

Basic M  Substantial Poor 

DM-56 Comprehensive Safe place/ 
person 

Basic M  Substantial Good 

DM-57 Comprehensive Safe place/ 
person 

Basic Cl  Little Porr 

DM-59 Incomplete Safe place Basic M Safe place Neg/none - 

DM-60 Comprehensive Safe place Advanced M  Substantial Good 

DM-61 Incomplete Safe place Basic Cl, M  Little Poor 

DM-62 Incomplete Safe place/ 
person 

Advanced   Substantial Poor 

DM-63 Comprehensive Safe place/ 
person 

Basic M, R Safe place Substantial Good 

DM-64 Incomplete Safe place Basic   Substantial Good 

DM-65 Comprehensive Safe place Basic M  Substantial Good 

DM-66 Incomplete Safe place/ 
person 

Basic Cl, M  Neg/none - 

DM-67 Blinkered Safe place/ 
person 

Basic   Neg/none - 

DM-68 Comprehensive Safe place/ 
person 

Advanced M Safe place Substantial Good 
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APPENDIX 8: Bases and Backgrounds for Constructing OHS Knowledge – 
Wider Social Practice, Situational and Individual Differences  

This Appendix supports chapter 6, sections 6.2, 6.3 and 6.4. The Appendix lists, for 
each plant designer-manufacturer, the bases and backgrounds from which those 
involved in plant design and manufacture constructed OHS knowledge, with reference 
to wider social practices, situational differences in practices, and professional or 
vocational backgrounds of key individuals and designers.  
 
In this Appendix, the terms and abbreviations have the following meanings. 
 
Wider Social Practice for Constructing OHS Knowledge 
Exp = drawing on experience in design and manufacture, and industry contacts. 
Cust = interaction with customers (as procurers, distributors or end users). 
AS = Australian Standard. 
 
Situational Differences in Bases for Constructing OHS Knowledge  
OS = international standard (ISO) or European harmonised standard. 
OTS = a technical standards from another source (eg a corporate or insurance industry 
standard). 
CAD = computer aided design. 
Envt = inspection of end user work environment. 
Insp = visual inspection of plant. 
Inj = injury, incident or hazardous exposure information. 
Supp = information from suppliers of safety or other components. 
Prot = trialling of prototypes or models. 
 
Specialist Sources 
Res = specialist references, texts, databases or other information resources. 
Adv = in-house OHS adviser. 
ConsPlant = external consultant for advice on particular aspects of plant safety. 
ConsAss = external consultant for plant risk assessment. 
 
Backgrounds from Which Construct OHS Knowledge 
Eng = engineering qualification. 
Prof = professional qualification other than engineering. 
Trade = trade background. 
None = no qualification or trade. 
User = operational experience as an end user.  
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APPENDIX 8 continued 
 
 
South Australian Plant Designer-Manufacturers 
   
Firm Wider 

practices 
Situational 
differences 

Specialist 
sources 

Key 
individuals 

Designers 

DM-1 Exp, Cust, AS CAD, Envt, Supp  Res Eng Eng 

DM-2 Exp, Cust Inj, Supp, Prot  Prof Eng 

DM-3 Exp, Cust, AS Insp, Inj, Supp  Trade  

DM-4 Exp, Cust, AS Insp, Prot  None Eng 

DM-5 Exp, Cust, AS Prot  None Eng 

DM-6 Exp, Cust, AS Prot  Trade  

DM-7 Exp, Cust, AS Inj  Trade  

DM-8 Exp, Cust, AS CAD, Insp, Prot  Prof Eng 

DM-9 Exp, Cust, AS Insp, Prot  Eng Eng 

DM-10 Exp, Cust Inj, Prot  Prof, User User, Eng 

DM-11 Exp, Cust, AS Inj, Supp, Prot Res, Adv, 
ConsPlant 

Eng Eng 

DM-12 Exp, Cust, AS OS, Inj, Prot  Trade Eng 

DM-13 Exp, Cust, AS CAD, Insp, Inj, 
Supp 

Res Eng Eng 

DM-14 Exp, Cust, AS Insp, Prot  Eng Eng 

DM-15 Exp, Cust, AS CAD, Inj Res, Adv, 
ConsPlant 

Eng Eng 

DM-16 Exp, Cust, AS Inj, Prot ConsPlant Eng  

DM-17 Exp, Cust, AS   Trade Eng 

DM-18 Exp, Cust, AS OTS, Insp, Inj Res, Adv Prof Eng 

DM-19 Exp, Cust Insp, Prot ConsAss Trade  

DM-20 Exp, Cust, AS Insp  Trade  

DM-21 Exp, Cust, AS OS, Insp, Supp, 
Prot 

 Trade Eng 

DM-22 Exp, Cust, AS Insp  Trade Eng 

DM-23 Exp, Cust, AS CAD, Insp Adv Trade  

DM-25 Exp, Cust Insp, Prot  Eng Eng 

DM-26 Exp, Cust, AS Insp, Envt, Supp  Trade  

DM-27 Exp   None  

DM-28 Exp, Cust Inj, Supp Adv, ConsPlant None  

DM-29 Exp, Cust Inj, Supp ConsPlant Trade Eng 

DM-31 Exp, Cust, AS CAD, Insp, Inj, 
Prot 

Adv Prof  

DM-32 Exp, Cust Inj, Supp, Prot  Prof  

DM-33 Exp, Cust, AS Insp, Inj, Prot  Prof Eng 

DM-34 Exp, Cust CAD, Supp  Trade Eng 

DM-35 Exp, Cust, AS Envt, Inj  Eng Eng 

DM-37 Exp, AS OTS, Prot  Trade Eng 
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Victorian Plant Designer-Manufacturers 
 
Firm Wider 

practices 
Situational 
differences 

Specialist 
sources 

Key 
individuals 

Designers 

DM-24 Exp, Cust Insp  None  

DM-36 Exp   None Eng 

DM-38 Exp, Cust, AS OS, CAD, Prot  Eng Eng 

DM-39 Exp, Cust, AS OS, CAD, Prot  None Eng 

DM-40 Exp, Cust, AS Inj, Supp ConsPlant Eng Eng 

DM-41 Exp, Cust Insp, Inj, Supp  Trade  

DM-42 Exp, Cust, AS CAD, Inj  None User, Eng 

DM-43 Exp, Cust, AS Envt, Supp, Prot Adv Prof Eng 

DM-44 Exp, Cust Prot  Trade  

DM-45 Exp, Cust, AS Supp  Eng Eng 

DM-46 Exp Insp, Prot ConsAss Trade  

DM-47 Exp, Cust, AS   Trade Eng 

DM-48 Exp, Cust, AS OS, Insp, Inj, Prot  Prof  

DM-49 Exp, Cust, AS Supp  None  

DM-50 Exp, AS Inj, Prot  Eng Eng 

DM-51 Exp, AS Insp, Envt, Inj, 
Prot 

Adv Prof  

DM-52 Exp CAD, Inj ConsAss Trade  

DM-53 Exp, Cust, AS Envt, Inj, Prot  None Eng 

DM-54 Exp, Cust  ConsPlant Eng Eng 

DM-55 Exp, Cust, AS OS, CAD, Insp ConsAss Eng Eng 

DM-56 Exp, Cust, AS Insp, Envt, Inj Adv Eng Eng 

DM-57 Exp, Cust, AS CAD, Insp ConsAss Eng Eng 

DM-59 Exp, Cust, AS CAD, Insp, Envt  None Eng 

DM-60 Exp, Cust, AS Insp, Envt, Inj, 
Prot 

 Eng Eng 

DM-61 Exp, Cust, AS OS, Envt, Supp  Eng Eng 

DM-62 Exp, Cust, AS Inj, Prot ConsAss Trade Eng 

DM-63 Exp, Cust, AS OS, Insp, Inj, 
Supp, Prot 

ConsPlant, 
ConsAss 

Trade Eng 

DM-64 Exp, Cust, AS OS, Insp, Envt Res, ConsAss Eng Eng 

DM-65 Exp, Cust, AS Insp, Inj, Prot  Eng Eng 

DM-66 Exp, Cust, AS Insp  Trade Eng 

DM-67 Exp, Cust, AS CAD, Insp, Prot  Trade Eng 

DM-68 Exp, Cust, AS Insp, Inj, Prot ConsPlant Eng Eng 
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APPENDIX 9: Interactions with Customers   
This Appendix supports chapter 6, section 6.4.4. The Appendix lists, for each plant 
designer-manufacturer, the parties initiating the interaction, the parties providing input, 
the stage at which input is provided, and the methods for providing input. 
 
In this Appendix, the terms and abbreviations have the following meanings. 
 
Parties Involved 
Cust = Customer. 

Dist = distributor. 

OHS = personnel with an OHS role, OHS committees or OHS representatives. 

Users = end users. 

DM (as users) = staff of designer-manufacturer have operational experience using or 
maintaining the type of plant produced by the firm. 
 
Stages at Which Input Sought or Received  
Des = during design. 

Man = during manufacture. 

I/S = immediately prior to or at time of installation or supply. 

Use = after plant is in use in workplaces. 
 
Methods for Seeking or Receiving Input 
Ad hoc = reports made verbally or in writing on an ad hoc basis.    

Assess = a process of risk assessment. 

Cons = consultation including meetings. 

Forum = a conference or other special forum to obtain input. 

HAZOP = a hazard and operability study. 
Inspect = visual inspection of the finished or existing similar plant. 

Model = observation of or interaction with a model or mock-up. 

Plans = review of CAD or other design drawings. 
Q report = reports of problems received through a quality system or similar systematic 
feedback process.  

Spec = design specifications incorporating OHS requirements. 

Surv = a survey to gather feedback. 
Test = a process of testing. 
User trial = trial of prototype of plant by end users. 

Visual = video or other photographic recording of workplace, systems or plant. 

Warranty = reports of problems received through a warranty system. 
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South Australian Plant Designer-Manufacturers 
 
Firm Initiator Stage Involved Methods 
DM-1 DM/Cust Des DM, Cust Assess 
DM-2 DM Des DM, Cust User trial 
DM-3 DM/Cust Man DM, Cust User trial 
DM-4 Dist 

Cust 
Des 
Use 

DM, Dist 
Cust 

User trial  
  

DM-5 Cust 
Cust  

Des, Man 
Des, Man  

Cust 
Cust, Users, Dist  

Spec, Test 
User trial, Ad hoc 

DM-6 DM/Cust Des DM, Cust Cons 
DM-7 DM Man DM, Cust, Users Cons 
DM-8 Cust Use Cust, OHS User trial, Ad hoc 
DM-9 Dist Use Distributor Ad hoc 
DM-10 DM 

DM 
Cust 

Des 
Use 
Use 

DM (as users) 
Cust 
Cust 

Test 
Surv 
Warranty 

DM-11 DM Des, Man, I/S DM, Cust,Users, OHS Assess, Model, User trial, Plans 
DM-12 DM 

DM 
DM 

Des 
Use 
Use 

Users 
Dist 
Cust, users 

User trial 
Q report 
Surv (12 mthly) 

DM-13 DM/Cust Des, Man, I/S DM, Cust Plans, Cons, Assess 
DM-14 Cust 

DM 
Man, I/S 
Des, Man 

Cust, OHS 
DM 

Spec, Assess, Inspect 
Inspect 

DM-15 DM/Cust 
DM 
Cust 

Des 
Des 
Use 

DM, Cust 
DM, OHS, Users 
Users 

Assess (framework) 
Cons, HAZOP, User trial  
Q report 

DM-16 Cust 
Cust 

I/S 
Use 

Cust 
Cust 

Inspect (by customer) 
Ad hoc 

DM-17 Cust 
Cust 
Cust 

Des 
Man, I/S 
Use 

Cust 
Cust, OHS 
OHS 

Spec 
Inspect (by customer) 
Ad hoc (at w/sites) 

DM-18 DM Des, Man, I/S DM, Cust, OHS, Users Assess 
DM-19 Cust 

Cust 
I/S 
Use 

OHS 
DM, Dist, Cust 

Assess 
Q report 

DM-20 Cust Use Cust Ad hoc (field days) 
DM-21 DM/Cust 

DM/Cust 
Des 
Use 

DM, Cust, Users 
DM, Cust, Users 

Plans, Cons 
Forum 

DM-22 Cust 
DM 

Des 
Use 

Cust 
DM, Cust 

Spec 
Q report 

DM-23 Cust 
Cust 

Des 
Man, I/S 

Cust 
Cust 

Plans 
Inspect, Assess 

DM-25 DM 
Cust 

Man 
Use 

DM, Users 
Cust, Users 

User trial 
Ad hoc 

DM-26 DM/Cust Use DM, Cust Ad hoc (at w/sites) 
DM-27 - - - - 
DM-28 Cust Use Cust Ad hoc 
DM-29 DM 

DM 
Cust 

Des, Man 
Use 
Use 

DM, Cust 
DM, Dist 
Cust 

User trial 
Forum (annual) 
Warranty 

DM-31 DM 
Cust 

Des, Man 
Use 

DM, Cust 
Cust 

Cons 
Ad hoc 

DM-32 DM 
DM 

Des, Man 
Use 

DM, Users 
DM, Cust, Users 

User trial 
Surv (biannual), Cons 

DM-33 DM 
Cust 

Man 
Use 

DM, Cust, Users 
Cust 

User trial 
Ad hoc (field days), Model 

DM-34 DM/Cust 
Cust  

Des, Man 
Use  

DM, Cust 
Cust  

Cons 
Inspect (by customer), Ad hoc 

DM-35 DM 
Cust 
Cust 

Use 
Des 
Use 

DM, Cust 
Cust 
Cust 

Cons 
Spec 
Ad hoc 

DM-37 - - - - 
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Victorian Plant Designer-Manufacturers 
   
Firm Initiator Stage Involved Methods 
DM-24 Cust Use Cust Ad hoc 
DM-36 - - - - 
DM-38 Cust Use Cust, OHS, Users Cons, Plans (redesign), Ad hoc 
DM-39 DM 

Cust, Dist 
Des, Man 
Use 

Cust, OHS, Users 
Cust, OHS, Users, Dist 

User trial 
Ad hoc, Q report  

DM-40 DM/Cust 
DM/Cust 

Des 
I/S 

DM, Cust, Users 
DM, Cust, Users 

Cons, HAZOP 
Cons 

DM-41 Cust I/S Cust Assess 
DM-42 DM 

Cust 
Des, Man 
Des 

DM (as users) 
Cust 

Plans 
Spec 

DM-43 DM/Cust Use Cust Q report 
DM-44 Dist Use Dist, Cust Ad hoc 
DM-45 Cust 

DM/Cust 
Cust 

Des 
Des, Man 
Use 

Cust 
DM, Cust 
Cust 

Spec 
Cons, Test 
Ad hoc 

DM-46 - - - - 
DM-47 Cust Use Cust Ad hoc 
DM-48 DM/Cust/Dist Use DM, Cust, Users, Dist Cons, Ad hoc, Model 
DM-49 DM/Cust 

Cust 
Des, Man 
Use 

DM, Cust 
Cust 

Cons 
Ad hoc 

DM-50 - - - - 
DM-51 - - - - 
DM-52 - - - - 
DM-53 DM/Cust Des, Man DM, Cust Cons, Test 
DM-54 DM/Cust 

Cust 
Des, Man 
Use 

DM, Cust 
Cust 

Cons 
Ad hoc 

DM-55 Cust Use Dist, Cust Ad hoc 
DM-56 DM 

DM 
Des, I/S 
Use 

DM, Cust, OHS 
DM, Cust 

Cons, Plans, Assess, Test 
Ad hoc (at worksite) 

DM-57 DM Des DM, Cust, Users Cons 
DM-59 DM/Cust Des, I/S DM, Cust, Users Cons, Plans, Visual, Model, Assess 
DM-60 DM/Cust Use, (Re)Des DM, Cust Q report 
DM-61 Cust 

 
Cust 

Des 
I/S 
Use  

Cust 
Cust, OHS, Users (rarely)  
Cust 

Spec 
Assess 
Warranty 

DM-62 DM Use DM, Dist, Cust, Users Forum, Assess 
DM-63 DM 

Cust 
Des, Man 
Use 

Dist, Users 
Dist, Cust 

User trial, Ad hoc 
Warranty 

DM-64 Cust 
DM 
Cust 

Des, Man 
Use, (Re)Des 
Use 

DM, Cust  
DM (& workforce)   
Cust 

Cons (little) 
Cons (mthly) 
Ad hoc 

DM-65 DM 
 
Cust 

Des, Man 
I/S 
Use 

DM, Cust, Users 
DM, Cust 
Cust 

Inspect, Cons 
Assess 
Ad hoc 

DM-66 Cust 
Cust 

Des, I/S 
Use 

Cust, DM, Users, OHS 
Cust 

Cons, Inspect 
Ad hoc 

DM-67 Cust 
DM/Cust 

Des, Man 
Des, Man 

Cust 
DM, Cust, Users 

Spec 
Cons 

DM-68 DM 
Cust 

Des, Man 
Use 

Cust, Users 
Cust, Users 

User trial 
Ad hoc 

 



 396 

APPENDIX 10: Arrangements for Assessing Risks and Managing OHS 
 
This Appendix supports chapter 7. The Appendix lists the sources from which plant 
designer-manufacturers’ (or their consultants) derived risk assessment methods, the 
methods for hazard identification, whether risk estimation or analysis were involved, 
criteria for determining risk controls, timing of assessment, who conducted assessment, 
and whether firms systematically managed OHS. 
 
In this Appendix, the terms and abbreviations have the following meanings. 
 
Sources Informing Risk Assessment (Sources) 
AS 4024.1 = Standards Australia, Safeguarding of Machinery. Part 1: General 
Principles, AS 4024.1, Standards Australia, Sydney, 1996. 

AS/NZS 4360 = Standards Australia and Standards New Zealand, Risk Management, 
AS/NZS 4360, Standards Australia, Sydney and Standards New Zealand, Wellington, 
1999. 

EU = European Commission, ‘Council directive 98/37/EC of 22 June 1998 on the 
approximation of laws of the member states relating to machinery’ (1998) Official 
Journal L 207, 23/07/1998, 1-46, and/or European harmonised standards relating to 
machinery safety. 

Ind = other customer or industry sources. 

Inf = no evidence that firm drew upon any sources to inform their risk assessment. The 
practice the firm called risk assessment was an informal process of inspecting the plant, 
and thinking and talking through how people could get hurt and how to reduce the 
potential for harm. 

WS CL = WorkSafe Victoria, Plant Hazard Checklist, Victorian WorkCover Authority, 
Melbourne, 2002. 

WS CL (reg’r) = obtained Plant Hazard Checklist from WorkSafe Victoria. 

WS CL (other) = adopted Plant Hazard Checklist from consultant or other industry 
sources. 
 

Hazard Identification (Haz Id) 
CL = identified hazards with reference to a checklist of different types of hazards that 
might arise with plant. 

EU = identified hazards with reference to European Commission, ‘Council directive 
98/37/EC of 22 June 1998 on the approximation of laws of the member states relating to 
machinery’ (1998) Official Journal L 207, 23/07/1998, 1-46 and/or European 
harmonised standards relating to machinery safety. 

Haz rec = identified and recorded hazards. 

Insp = inspection as part of informal assessment (as above). 
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APPENDIX 10 continued 
 
Risk Estimation or Analysis (Est/anal) 
Est = assessment included an estimation of the level of risk based on the probability and 
consequences of exposure to hazards. 

Spec’t = firm conducted a specialist method of risk analysis, either fault mode effects 
analysis (FMEA) or hazard and operability (HAZOP) studies. 
 
Criteria for Determining Risk Control (Control) 
AS 4024.1 = applied criteria in AS 4024.1 (referenced above) to determine risk control 
measures. 

Motiv = choice of risk control measures was influenced by commercial motivations and 
attitudes of key individuals in the firm. 

Own = assessment methods incorporated the firm’s own criteria for evaluating whether 
preventive action should be taken, and the type of action. 
Pract’y = the legal requirement to control risks so far as practicable was referenced in 
the firm’s risk assessment procedures. 
 

Timing of Assessment (Time) 
Des = Assessment conducted from the design stage. 

Man = Assessment conducted from the manufacture stage. 

S/I = Assessment conducted from the supply or installation stages. 

Use = Assessment conducted after the plant was in end use in workplaces. 
 

Persons Conducting Risk Assessment (Who) 
Cons = Assessment conducted by an OHS consultant. 

Cust =  customers involved in designer-manufacturer’s assessments. 

I/H = Assessment conducted in-house by one or two people (unless assessment by a 
team is indicated). 

Team = Assessment by a team of engineers, production and/or OHS personnel. 

 
OHS Management 
OHSM = Firm had systems for managing OHS, which were also integrated with the 
management of quality or other business risks. 
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APPENDIX 10 continued 
 
 
 
South Australian Plant Designer-Manufacturers 
 
  Firm Risk Assessment OHSM 

Source Haz Id Est/anal Control Time Who 
DM-1 AS 4024.1 Haz rec Est  AS 4024.1, 

Motiv 
Des I/H, Cust  

DM-4 Inf Insp  Motiv Des I/H  

DM-8 Inf Insp  Motiv S/I I/H  

DM-10 EU EU  Motiv Use I/H  

DM-11 AS 4024.1 CL Est  AS 4024.1, 
Motiv 

Des I/H, Team, 
Cust 

OHSM 

DM-12 WS CL(Reg’r) CL  Motiv S/I I/H  

DM-13 AS 4024.1 CL Est  AS 4024.1, 
Motiv 

Des I/H, Cust  

DM-14 Inf Insp  Motiv Man I/H  

DM-15 AS/NZS 4360, 
Ind 

CL Est, Spec’t Motiv Des I/H, Team, 
Cust 

OHSM 

DM-18 Ind CL Est, Spec’t Motiv Des I/H, Team, 
Cust 

OHSM 

DM-19 EU EU  Motiv S/I Cons  

DM-22 Inf Insp  Motiv Des I/H  

DM-23 Inf Insp  Motiv S/I I/H  

DM-28 Reg’r GM CL  Motiv Use I/H  

DM-33 Inf Insp  Motiv S/I I/H  

DM-35 Ind Haz rec Est Motiv S/I I/H  
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APPENDIX 10 continued 
 
 
 
Victorian Plant Designer-Manufacturers 
 
Firm Risk Assessment OHSM 

Source Haz Id Est/anal Control Time Who 
DM-36 WS CL (other), 

Ind 
CL  Motiv S/I I/H  

DM-39 EU EU  Motiv Des I/H  

DM-40 Ind  Spec’t Motiv Des I/H  

DM-42 AS 4024.1 CL  AS 4024.1, 
Motiv 

Des I/H  

DM-43 Ind CL  Motiv S/I I/H, Team  

DM-46 EU EU  Motiv Use Cons  

DM-48 Ind Haz rec  Motiv S/I I/H  

DM-49 Inf Insp  Motiv S/I I/H  

DM-51 WS CL (other), 
Ind 

CL Est Motiv S/I I/H  

DM-52 AS/NZS 4360 Haz rec Est Motiv Use Cons  

DM-55 AS 4024.1, 
AS/NZS 4360, 
EU 

CL, EU Est AS 4024.1, 
Motiv 

Des Cons  

DM-56 AS 4024.1, 
AS/NZS 4360, 
WS CL (other), 
Ind 

CL Est, Spec’t  Pract’y, AS 
4024.1, 
Motiv 

Des I/H, Team, 
Cust 

OHSM 

DM-57 WS CL (other), 
Ind, EU 

CL, EU Est Own, Motiv S/I I/H, Cons  

DM-59 Inf Insp  Motiv Des I/H, Cust  

DM-60 WS CL (other), 
Ind 

CL Est Motiv Man I/H  

DM-61 WS CL (other), 
Ind 

CL Est Motiv S/I I/H  

DM-62 AS 4024.1, EU Haz rec, EU Est AS 4024.1, 
Motiv 

Use Cons, Cust  

DM-63 Ind Haz rec Est Motiv Use Cons  

DM-64 EU Haz rec, EU Est Motiv Use Cons  

DM-65 Ind, EU Haz rec, EU Est Pract’y, 
Motiv 

S/I I/H, Team, 
Cust 

 

DM-66 AS 4024.1 Haz rec Est AS 4024.1, 
Motiv 

Des I/H  

DM-67 Inf Insp   Des I/H  

DM-68 AS 4024.1, WS 
CL (other), Ind 

CL Est AS 4024.1 Use I/H  
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APPENDIX 11: Motivational Factors 
This Appendix supports chapter 8. The Appendix lists, for each plant designer-
manufacturer, the motivational factors that shaped that firm’s response to OHS. The 
Appendix identifies the legal and quasi-legal motivations, commercial motivations, and 
values and attitudes relevant to each firm. 
 
In this Appendix, the terms and abbreviations have the following meanings. 
 
Legal or Quasi-Legal Motivations 
AusOHS = Australian OHS statutes and/or the regulations and approved codes of 
practice made under these OHS statutes. 

TS = a particular technical standard providing detailed specifications and procedures 
relating to plant safety and fitness for purpose which might be an Australian Standard, 
international ISO standard or a European harmonised standard. 

AusEnf = inspection or enforcement by an Australian OHS regulator or mining 
regulator. 

EU = the European regulatory regime for machinery safety. 

Liab = a non-specific concern about legal liability or litigation. 
 
Commercial Motivations 
RM=concern to minimise business risks. 

BusOpp = producing safe plant was a business opportunity (the firm marketed its plant 
as an OHS solution). 

QM = concern about plant quality. 

Comp = concern to be competitive or secure a competitive advantage. 

Cust = customer or distributor drove OHS action taken by the designer-manufacturer. 

Rep = concern about the reputation of the firm or its plant. 

Func = concern to ensure that plant would function well for its intended use. 

Cost = concern about the cost to produce plant and/or to contain the cost of plant at a 
level that is competitive in the market or as set by a customer (for custom-made plant). 

Incons’t = concern about inconsistent enforcement rendering a firm’s plant less 
competitive in its market. 

Other = other commercial motivations. 
 
Values and Attitudes 
Moral = a moral obligation to protect health and safety. 

Unsafe user = the attitude that users act unsafely with workplace plant 

Safety too far = the attitude that safety has gone too far (that there is too much concern 
about safety).       
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South Australian Plant Designer-Manufacturers 
 
    Firm Legal/quasi-legal Commercial Values/attitudes 
DM-1 AusOHS, Liab Func, Cost Moral 

DM-2   Comp  

DM-3 AusEnf Func Unsafe user 

DM-4  Cust Unsafe user, Safety too far 

DM-5 AusEnf, EU Cust, Rep, Func, Incons’t Moral, Unsafe user 

DM-6 Liab Func, Cost Unsafe user 

DM-7 Liab Func Unsafe user 

DM-8 Liab Func, Cost, Incons’t Unsafe user, Safety too far 

DM-9 TS QM, Comp  

DM-10 EU, Liab BusOpp, Rep Moral 

DM-11 AusEnf RM (& QM) Moral 

DM-12 AusEnf, Liab QM, Comp, Cost Unsafe user 

DM-13 TS Comp, Func, Cost  

DM-14 AusEnf, Liab Cust, Func, Cost Unsafe user 

DM-15 AusOHS RM (& QM), Cost Moral 

DM-16 Liab Comp, Rep, Func, Incons’t Unsafe user, Safety too far 

DM-17  Cust, Incons’t Unsafe user, Safety too far 

DM-18 AusOHS RM (& QM), Cost, Other  

DM-19 EU Func Unsafe user 

DM-20 AusEnf, Liab Rep, Func Unsafe user 

DM-21 Liab  Moral, Unsafe user 

DM-22 AusOHS, AusEnf, Liab QM, Func Unsafe user 

DM-23 AusEnf Cust Unsafe user 

DM-25  Func Unsafe user, Safety too far 

DM-26 AusEnf, EU QM Moral 

DM-27    

DM-28 AusEnf, Liab QM  

DM-29 Liab Func  

DM-31  Comp Unsafe user 

DM-32 AusEnf Func Unsafe user 

DM-33 AusEnf, Liab Func, Cost Unsafe user 

DM-34 Liab  Unsafe user 

DM-35 AusOHS, AusEnf Func  

DM-37  Other Unsafe user 
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Victorian Plant Designer-Manufacturers 
 
Firm Legal/quasi-legal Commercial Values/attitudes 
DM-24  Func  

DM-36 AusEnf Func Unsafe user 

DM-38   Unsafe user, Safety too far 

DM-39 TS, EU Comp, Func  

DM-40  Cost Moral 

DM-41    

DM-42 AusOHS  Moral, Unsafe user 

DM-43 AusOHS Comp  

DM-44  Cust  

DM-45  Func, Cost  

DM-46 EU BusOpp Unsafe user 

DM-47 AusOHS, TS, AusEnf   

DM-48 AusEnf Func, Cost, Incons’t  

DM-49  Func, Cost  

DM-50  Func, Cost, Incons’t Unsafe user 

DM-51 AusOHS, AusEnf   

DM-52  Func  

DM-53  BusOpp, Rep  

DM-54  Func  

DM-55 EU, Liab Func, Cost Unsafe user, Safety too far 

DM-56 AusOHS RM (& QM), Cost  

DM-57 AusOHS, EU, Liab Rep, Func, Cost, Incons’t  

DM-59 AusOHS, Liab Func, Cost Unsafe user 

DM-60 AusOHS QM   

DM-61  Func, Cost Unsafe user, Safety too far 

DM-62 AusEnf, EU Comp, Func, Cost, Incons’t Unsafe user 

DM-63 Liab Func Unsafe user 

DM-64 EU Rep, Cost Unsafe user 

DM-65 AusOHS, AusEnf, EU Comp Unsafe user 

DM-66  Cust, Cost Unsafe user 

DM-67  Cust Unsafe user 

DM-68 AusEnf Func, Cost, Incons’t Unsafe user 
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APPENDIX 12: Concepts in Theorising Responses to OHS 
 
This Appendix supports chapter 9. It defines the concepts that are the building blocks of 
the theory presented in section 9.7 of that chapter. 
   
Concepts Relating to OHS Knowledge 
 
OHS knowledge encompasses all that a person knows or believes to be true about 
OHS, including his/her personal stock of information, skills, experiences, beliefs and 
memories relating to OHS. Knowledge includes factual information (declarative 
knowledge), knowledge of certain processes or routines, and how to use them 
(procedural knowledge), understanding when and where declarative or procedural 
knowledge could or should be applied (conditional knowledge). It also includes 
knowledge about ideas what they are, how they function or operate, and how they are 
used (conceptual knowledge), which is made up of knowledge of some aspects of the 
physical, social or mental world (content knowledge), and knowledge about language 
and its use (discourse knowledge).2

 
 

Constituents of OHS knowledge are the experiences, interactions with others, 
information materials and sources, and situational manifestations of practice or 
activities in the context of particular firms and their interactions with external actors, 
through which individuals construct OHS knowledge. They are the component parts of 
OHS knowledge. The constituents of OHS knowledge are wider than, and may or may 
not include, OHS sources such as OHS statutes, regulations and codes of practice, OHS 
regulators’ advice or guidance materials, safe design or other authoritative sources of 
OHS advice and information.   
 
Individual factors are the personal histories and capacities, including professional 
qualifications, vocational or trade backgrounds, and work experience on the basis of 
which individuals interpret and construct OHS knowledge through and from the 
constituents of OHS knowledge that they encounter. Individual factors are the 
interpretive frame for constructing OHS knowledge. 
 
Concepts Relating to Motivational Factors 
 
Motivations are the reasons behind or factors driving an individual or organisation’s 
actions. They are the perceived inducements or rewards for taking or not taking 
particular action.3

                                                 
2  For explanation of knowledge see Alexander P, ‘Coming to terms: how researchers in learning and 

literacy talk about knowledge’ (1991) 61(3) Review of Educational Research 315-343, pp 317, 322-
323. 

  

3  For explanation of motivations see Glendon I et al, Human Safety and Risk Management, 2nd ed, 
Taylor and Francis, London, 2006, pp 104-105 and 108; Reber A and Reber E, Dictionary of 
Psychology, 3rd ed, Penguin Books, London, 2001, pp 447-448; Sundström-Frisk C, ‘Promoting safe 
behaviour’, keynote address to the 25th International Congress on Occupational Health, For a Good 
Working Life, Stockholm, 1996, p 16. 
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APPENDIX 12 continued 
 
Values concern principles or standards of behaviour. They are deep-seated in nature and 
reflect ideals, qualities or institutions which individuals consider to be desirable means 
or ends in themselves. They constitute motivational goals and guide the way individuals 
evaluate situations, select actions, and explain or justify their actions or evaluations.4

 
  

Attitudes are learned tendencies to act in a consistent way towards a particular person, 
situation or thing. They are settled ways of thinking or feeling and reflect an 
individual’s disposition towards a person, situation or thing. Attitudes can influence 
behaviour via motivation. They enable reinforcement for individual desires and 
requirements, provide a defence mechanism to protect the individual from harsh 
realities.5

 
   

Concepts Relating to Responses to OHS 
 
OHS action includes all action taken to address OHS, including formal arrangements 
for assessing risks and managing OHS, and action to implement provisions of technical 
standards, incorporate risk control measures in plant, produce or improve plant safety 
information, and so on. OHS performance is the level of performance achieved by firms 
for substantive OHS outcomes of hazard recognition, risk control and plant safety 
information critical for preventing death, injury and ill-health arising from plant.    
 
Substantive compliance is compliance with regulatory goals or objectives, for 
example preventing death, injury and ill-health arising from work by ensuring plant is 
safe and without risks to health.6

 

 In this research, firms were considered to have 
substantively complied with their OHS legal obligations if they comprehensively 
recognised the hazards of their plant, eliminated these hazards or incorporated effective 
control measures to minimise the risks arising from hazards, and provided plant safety 
information to support and reinforce risk control measures. 

 

                                                 
4  For explanations of values in the occupational psychology and psychology literature more generally 

see Glendon et al, n 3, pp 187, 189; Licht A, Expanded Rationality: From the Preferred to the 
Desirable, With Some Implications for Law, Radzyner School of Law, Interdisciplinary Centre, Israel, 
2008, pp 3, 21-22, 41; Reber and Reber, n 3, p 783; Sundström-Frisk C, n 3; Sundström-Frisk C, 
‘Understanding human behaviour: a necessity in improving safety and health performance’ (1999) 
15(1) Journal of Occupational Health and Safety – Australia and New Zealand 37-45. 

5  For explanation of attitudes see Glendon I et al, n 3, pp 187-189, 207; Reber and Reber, n 3, p 63; 
Sundström-Frisk C, n 3; Sundström-Frisk C, n 4. 

6 Parker C, The Open Corporation. Effective Self-Regulation and Democracy, Cambridge University 
Press, Cambridge, 2002, p 27. 
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