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Abstract 

Integrated pest management (IPM) is a multi-layered approach to reducing pest 

pressure, primarily in agriculture, but also in national parks and urban settings. Its 

purpose is to maintain acceptable levels of productivity whilst avoiding the 

adverse effects associated with indiscriminate chemical control, such as pesticide 

resistance, secondary infestation, resurgence and harm to human health and the 

environment. It is a complex system, science-driven and information-based, and 

there are a wide range of actors involved in its development and implementation. 

These actors occupy various social locations. They are grouped in institutions for 

research and extension, in industry and related associations, in funding bodies, 

policy-making departments, and agricultural communities. IPM requires concerted 

effort from all involved; yet in some cases, social inequality characterises relations 

between the groups. Consequently, different groups address different layers of the 

IPM whole. Some groups have greater societal power to promote their 

developmental activities than others do, and when these differing activities meet in 

practice, as they must, conflict and contradiction can arise. 

This thesis attempts to understand the social construction of IPM by examining the 

process of IPM development and implementation. It follows the Science and 

Technology Studies (STS, also termed Science, Technology and Society) 

theoretical framework of the interrelationship, rather than separateness, of science, 

technology and society. It examines the way social relations influence 

technological developments in IPM, and the way IPM technologies influence 

social relations.  

The thesis considers discussions in the literature on implementation problems, on 

the place of ecology in IPM, and on the issue of participation. These discussions 

show the influences of institutional cultures and demands in the construction of 

IPM. In the field, interviews with growers show that they construct IPM in ways 
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congruent with their social context. A case study is carried out on development of 

the Agrilink information system because the system provides a link between the 

layers, and social locations of actors, in the IPM system. The study allows an 

identification of the conflicts and contradictions that may arise when differing 

constructions of IPM meet in the field of practice.  

A source of conflict arises from differing ideas of the relationship between human 

activity and the environment. Schwarz and Thompson provide insights into 

varying orientations to human/environment relations and consequential activity. 

Their insights are drawn on to understand the orientations and activity of actors in 

the IPM system. Differing approaches to technology development and 

implementation also provide a source of conflict and contradiction. The insights of 

Andrews and Bentley are drawn on to understand that particular technologies in 

IPM may be developed within particular sets of social relations.  

The STS framework, focusing on the interrelationship of science, technology and 

society, draws together the results of the research and the insights of these writers 

and suggests that technological choices may promote the separation of layers or 

enable their combination. Such choices produce very different social constructions 

of IPM. One implication is that the form IPM takes or will take depends not only 

on the development of effective technologies or on the promotion of social 

interaction between the layers. The social construction of IPM as a sustainable 

practice also depends on choices made to develop particular technologies 

associated with particular sets of social relationships. In this way, the social 

construction of IPM may include consideration of the consequences of 

technological choice, whereas, instead, the current dominant construction 

primarily seeks to avoid the consequences of past technological choice. 
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Chapter One   Introduction                                      

 

This thesis examines the social construction of Integrated Pest Management 

(IPM). “Pests” is a term given to animals, pathogens or plants that interfere with 

human activity or adversely affect natural and managed environments; although 

human activity often provides conditions for their proliferation in the first place.
1
 

“Pest management” refers to activity undertaken to diminish that interference, 

and/or to alter activities that provide conditions for pests to appear and persist. The 

preferred response, whether to diminish interference with human activity; to alter 

human activity to manage the problem; or to combine the two approaches, is not 

simply a matter of autonomous choice on the part of the pest manager. Pest 

management is a social activity. It reflects our societal arrangements and 

processes. As such, it reflects a myriad of interests and technological possibilities, 

as well as differential power to define societal ends and choose the means for 

meeting them. Our technologies are forged from those societal forces: to 

understand the social environment of their development is to develop an 

understanding of their social construction.  

Pest management is primarily about social relations with nature. As Perkins 

concludes in his study of Insects, Experts and the Insecticide Crisis:  

Insects may be small and invite contempt, but efforts to deal with them evoke all of 

the most deeply held beliefs about what it is to be human (Perkins, 1982:285) 

The tools and strategies we develop to manage pests reflect our directions of 

technological development and our ideas about our place and rightful activity in 

the natural world. These ideas are not homogenous throughout society, and they 

change over time. The technologies that give us the power to implement our ideas 

                                                      

1 As Harp notes, “Coupled with increases in the amount of land under cultivation as the American population 

spread westward, this trend toward commercialisation greatly assisted the development of many insect pests” 

(Harp, 1992:47) 
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also vary and change over time. However, some technologies achieve dominance 

and persist, for reasons that can be understood through an examination of how 

some ideas achieve dominance over others, despite conflict and contradiction. 

This is a social constructivist approach.  

One technology for pest management that achieved dominance for some time, and 

is considered by some to retain its dominance, is chemical control. Chemical 

control is a response to pest problems that aims to diminish the impact of pests on 

human activity rather than to alter conditions amenable to the proliferation of 

pests. Further, its early promise was to remove the constraints of pest problems on 

agricultural production, as human activity, thus allowing unprecedented 

expansion. However, there is a broad societal backlash against the use of 

chemicals in food production as many people consider that chemicals cause harm 

to the environment and to consumers of agricultural produce.  

Carson (1962) publicly condemned the products of agricultural science, their 

agricultural applications and consequent effects. As Ashby notes, “a deluge of 

criticism followed the sensational publicity” (Ashby, 1987:9). This criticism came 

from spokesmen for the chemical industry and agriculture. It also came from the 

chairman of the US Congressional subcommittee on agriculture who chaired a 

Congress report
2
  reasserting the importance of pesticides and lack of proof of 

their adverse effects on human health. However a series of pesticide related 

disasters followed, fuelling public outcry. Ashby writes that President Johnson’s 

Science Advisory Committee issued a report called Restoring the Quality of Our 

Environment in 1965, effectively silencing Carson’s critics. The Council on 

Quality of the Environment was established, and in the 1970s gave its support to 

IPM implementation as an approach to pest management with potential to address 

pesticide problems.  

                                                      

2  The report was published in 1966 as a book titled That We May Live. Ashby notes  “It displayed all the bias 

and emotive innuendo of the sort attributed to Miss Carson and none of Miss Carson’s passionate intensity or 

literary skill” (Ashby, 1987:9).  
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However there is still evidence of public condemnation of agricultural use of 

chemicals more than thirty years later. As Rajotte notes, some recent headlines 

criticise agriculture for:  

Polluting streams and groundwater, eliminating endangered species, endangering the 

health of farm workers, and threatening consumers’ food safety (Rajotte, 1993:296) 

Despite claims from agribusiness that the headlines were controlled by extremists 

(Rajotte, 1993), there are many people involved in agricultural production who no 

longer regard chemical control as the ideal single solution to pest problems.  

This change in perspective stems partly from experience of “insecticide crises” 

since the introduction of synthetic organic chemicals in the 1940s.  The 

indiscriminate use of chemical control, and reliance on chemical control as a 

single strategy, can promote resistance in pests, causing highly damaging 

outbreaks. These outbreaks can become uncontrollable when the only known 

control is the one that caused the problem in the first place. Pest management 

professionals in academic institutions and government agencies for research and 

extension in agriculture, as well as a largely unknown number of farmers, are 

searching for other approaches to managing pests.  

Pest management responses to problems arising from indiscriminate chemical 

control include the development of narrow spectrum insecticides; the alteration of 

plant structure and genetics for insect resistance; and/or the development of new 

approaches to pest management.  Some pest managers feel that choice of 

responses is narrowing due to an increase in societal concern over the use of 

environmentally damaging chemicals. In this broad context, a framework for pest 

management that promotes a mechanism for limiting insecticide resistance and 

environmental damage, whilst maintaining agricultural productivity, appears an 

ideal solution. As Rajotte notes:  

IPM is experiencing a resurgence in interest because it is one of the best answers to 

the present-day conundrum of reducing chemical contamination of the environment 

and improving the safety of food while maintaining agricultural viability (Rajotte, 

1990:17). 
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Research problem 

Integrated Pest Management (IPM) is a crop protection approach that, broadly, 

aims to limit insecticide resistance and environmental damage while retaining 

productivity. IPM  has no single definition, or manifestation, but is concerned with 

combining a variety of means to contain pest problems and limit the damage 

caused by pests and pest control measures.  It combines new and old techniques to 

achieve this aim. It is not a single innovation or technology, because it is as much 

a seemingly limitless set of “tools” as it is a management process or an approach 

to pest management. In overview, IPM is a combination of all these things, and is 

therefore a conceptual framework for the use of pest management techniques and 

tools.
3
  It is a combined response to pest problems that aims to diminish pest 

interference, and to alter activities that provide conditions for pests to appear and 

persist. 

IPM has a substantial scientific knowledge base developed in scientific institutions 

and in field sites through numerous crop specific IPM programs in both 

developing and developed countries. IPM also has varying degrees of international 

aid, government support and industry support. For example, in 1995 the World 

Bank and FAO established the Global IPM Facility to support IPM 

implementation in developing countries. The Facility involves a number of OECD 

donor agencies and research centres, including the CGIAR System-wide IPM 

Project (World Bank, 1996) which focuses its research on developing countries 

(Wightman, 1996). Other initiatives, such as the FAO Inter-country IPM program 

have been established for some years, with changes in approach, and varying 

degrees of success (Roling, 1994:10). In developed countries such as the United 

States, IPM programs are formulated in agricultural research stations aligned with 

                                                      

3This is not a global statement. Someone with a greater technical interest or involvement in the development 

of technical tools could reverse the order. From such a perspective, IPM becomes the development of 

techniques that require appropriate managerial strategies and education of end-users for successful 

implementation.  Such a version makes the technology (as a tool or technique) the major endeavour, with 

social considerations in the supporting role only. My version, above, from my interest, makes the social 

framework the major consideration, so is perhaps equally unbalanced or “interested”, and does not represent 

the interrelationships between the social, technological and scientific. It may not be possible to encapsulate 

that complex dynamic in a short definition. 
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Land Grant Universities, and new strategies for regional coordination are being 

devised under Federal Government support.  

Given its apparent fit with pest management requirements, as well as its broad 

knowledge base and breadth of support, it is intriguing that professionals 

experience widespread problems in implementing IPM. A number of disciplines 

are involved in IPM development and implementation. Therefore there is a large 

amount of literature bearing on the implementation problem, with concentrated 

focus from a variety of subject areas.  For instance, implementation specialists and 

decision analysts examine the problems of implementing IPM.
4
 Conferences and 

workshops address the topic in developing and developed countries.
5
 Adoption 

studies, usually linked to specific IPM programs, question the extent of IPM use 

and propose measures for increasing adoption of the program by farmers in a 

specific area.
6
 Economic studies address the question of IPM’s economic 

feasibility.
7
  

The conclusions of a study by Wearing (1988) provide a still widely accepted 

image of the major problem area: that there is a  bottleneck at the implementation 

stage.  A good deal of attention goes to identifying the causes of this bottleneck by 

those involved in IPM research and development, particularly through identifying 

constraints on the implementation of IPM programs.
8
  

A number of papers and books take a broader and more critical approach, in line 

with their focus on developing a new framework for agriculture.
9
 However,  there 

                                                      

4 For example, Heong, 1994; Norton and Heong, 1988; Mumford and Norton, 1984; Norton and Mumford, 

1993 
5 For example, International Rice Research Institute (IRRI), 1995; Rice IPM Network, 1994, Ooi P.A.C., 

1992; Co-operative Research Centre for Tropical Pest Management (CTPM)  Problem Specification 

Workshops. 
6 For example, McNamara, 1991; Grieshop et al., 1988  
7 For example, Norton and Mullen, 1994 
8 Vandeman (1994), for instance, in a survey of IPM adoption in the United States, finds that while around 

half of all fruit and nut growers use IPM, they are at an early stage of IPM use. She estimates impediments to 

adoption as inadequate knowledge of IPM as opposed to conventional control, too few crop consultants to 

deliver services and the higher managerial input required. However, she also notes that while adoption of 

specific IPM tactics can be measured, use of IPM as a management process cannot: it requires qualitative 

study.  
9 For example, Haila and Levins, 1992 
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are few studies on IPM from Science and Technology Studies (STS). Some 

notable studies taking an identifiable STS approach are History of Science studies 

by Perkins (1982) and Palladino (1991) and a Rural Sociology study by Harp 

(1992). IPM is a suitable topic for STS approaches, because STS itself presents an 

integrated approach.  Within STS an area is developing called the Social 

Construction of Technology (SCOT). The lack of studies from the SCOT area 

represents a gap in the knowledge of the interrelationships between science, 

technology and society in technologies such as IPM. This thesis contributes 

toward filling that gap, and considering how insights from STS can contribute to 

understanding difficulties faced in implementing IPM. 

Aim of the research 

The chief aim of this research is to examine the social construction of IPM in 

order to identify areas of incongruence and contradiction in the science, 

technology and society interrelationship. This approach suggests that problems 

associated with the implementation of IPM have their source in these areas of 

contradiction. Such a problem has a place in STS studies, particularly in the 

Sociology of Technology.  Jasanoff, Markle, Petersen and Pinch refer to Bijker’s 

view that the traditional  question of how technologies affect society be given  

…a new theoretical cast by examining how sociotechnical ensembles gain their 

obduracy and how they are taken up and modified within society. Bijker notes that an 

adequate framework for analysing the emergence, shaping and development of 

sociotechnical ensembles is still missing (Jasanoff, Markle, Petersen and Pinch, 

1995:226).  

“Sociotechnical ensembles” is a term referring to the lack of division between 

science, technology and society: technologies are “constructed” through their 

interrelationship.    

Jasanoff’s  reference has significance for this thesis in two ways. Firstly, the 

question of “how sociotechnical ensembles gain their obduracy and how they are 

taken up and modified within society” is relevant to IPM. Program managers have 

problems establishing IPM programs over the long term. The life of IPM programs 
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appears to be tied to funding cycles, however little attention by way of funding 

support is paid to the maintenance needs and issues of programs.
10

  Other societal 

influences may also be important in the shaping or construction of IPM, as funding 

is only one aspect of the breadth of interest and support for IPM.  

Secondly, the lack of “an adequate framework for analysing the emergence, 

shaping and development of sociotechnical ensembles” has implications for the 

theoretical approach used in this thesis. This study offers a contribution to the 

constructivist framework, because IPM is a particular type of technology, which 

Fliegel describes as “a good example of the increasing complexity of recent 

technology development efforts”, indicative of the shift to “multi-item or multi-

activity packages” (Fliegel, 1993:94).  

Further, the practice of IPM differs according to the problems and conditions of 

specific locations. Additions and modifications to the SCOT framework may be 

required to incorporate the distinctiveness of IPM, and technologies like IPM, 

because “paradigm studies” (Bijker, Hughes and Pinch, 1987) are primarily of 

single artefacts and definable systems. The SCOT concept of “interpretive 

flexibility”, which refers to differing interpretations of a single entity is useful in 

examining a dominant, centralized construction of IPM. However, the nature of 

IPM practice and development at the local level reflects differing constructions 

rather than differing interpretations. It is proposed that a concept of “constructive 

flexibility” is more appropriate for understanding the development of technologies 

such as IPM.  

Research approach 

The STS theoretical framework provides a wealth of approaches for contributing 

to an understanding of problems associated with implementing IPM.  A discussion 

of science and technology studies provides the conceptual basis for a SCOT 

                                                      

10 Professor E. Rajotte, IPM Coordinator, observed that IPM programs appear to have a life span of about 4 

years, in line with funding cycles, with little attention paid to maintenance needs and issues. The question of 

their maintenance over time was a significant one for implementation specialists (personal communication). 
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approach. Criticisms of SCOT were also considered, and a framework for 

examining the social construction of IPM was developed. A dominant 

construction of IPM was derived from the literature and related to differing 

rationalities. A pilot study, interviews and a case study were carried out to 

examine constructions of IPM at the local level. Contradictions and conflicts were 

then identified between varying constructions and related to implementation 

problems.   

Structure of the thesis 

The approach taken to develop an understanding of the construction of IPM 

proceeds through a review of relevant theory and development of a theoretical 

framework and approach in Chapter Two.  Chapter Three identifies elements of 

the construction of IPM in the literature on IPM.  The place of ecology, and 

participation issues, discussed in Chapter Four, are major foci for conflicting 

views. They are major constructs in the shape or shapes that IPM takes.   

The next chapters further explore significant influences in IPM construction, as 

identified in the literature on IPM, through fieldwork. Chapter Five provides 

perspectives on IPM at the local level through interviews carried out with growers 

and their IPM consultant. In two areas visited there are identifiable IPM programs 

of varying longevity, and in another area there is no formal IPM program. In 

Chapter Six a case study approach considers the development of an information 

system on crop management (Agrilink), on the grounds that IPM has a major 

information base and information systems are important IPM tools.  

Further, this case study explores the possibility of a collaborative approach 

between developers and end-users of the information system, considering what 

implications there are for the establishment of IPM. Chapter Seven provides a 

discussion of reviews and field work to develop an understanding of the social 

construction of IPM. Chapter Eight draws conclusions and considers implications 

for implementation activity.   
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Chapter Two     Theory in science and technology studies       

 

Introduction 

This chapter considers theoretical approaches in the study of science, technology and 

society interrelationships, to provide a framework for understanding developments 

and practices in IPM. Perspectives in the field of Science and Technology Studies 

(STS), including social shaping perspectives, social constructivist perspectives and 

the ‘new technology studies’, provide a useful orientation to IPM as a technology, and 

to understanding interrelationships in IPM as a social construction. However 

“paradigm studies” in the social construction of technology (SCOT) perspective are of 

single artefacts or definable technological systems, so the SCOT approach is limited 

in the extent to which it can be applied to the unclosed, diffuse and changing 

manifestations of IPM.  The chapter considers those limitations, and how they may be 

overcome by constructing a framework that also draws upon the insights of a broader 

range of theorists who study the dynamics of technology in society.  

Studies of science and technology 

Contemporary science and technology studies (STS) are largely in debate with the 

“received view of science”, a model describing a one-directional, hierarchical, linear 

progression between science, technology and society.
1
 The term “received view” 

refers to a non-critical acceptance of the linear model, which posits that knowledge 

from science is taken for practical application in technologies developed for use in 

                                                      

1 Some elements of the “debate” appear in the publication of a Comment from a scientist, Labinger, and Responses from 

members of the social construction of scientific knowledge community (SSK), Collins, Fuller, Jasanoff, Hakken, Keith, 

Lynch, Marks, Pinch and Stockdale, in Social Studies of Science  1995, 25:285-347.  
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society. A significant implication of the model is that science and technology are 

autonomous and only minimally affected by societal influences.  

STS theorists who take a critical approach to the linear model reject its assumptions 

and implications, seeing instead an interrelationship between science, technology and 

society. Jamison’s comment on post World War II policy for science, following its 

application to military technologies, demonstrates the linear model. He writes:  

The interlinkage between science and technology was not seen as being particularly 

problematic. Rather, the problem was one of ensuring autonomy for science so that new 

ideas could develop under the control and authority of the scientists themselves  (Jamison, 

1989:522). 

It should be noted that the (attempted) separation of science from social influence 

contradicts the idea that science and technology are autonomous and only minimally 

affected by societal influences. Critical studies
2
 in STS explore such contradictions, 

interrelationships and ideologies, although they vary according to how each 

perspective views the interrelationship, and which aspects of the interrelationship they 

choose to emphasise.
3
  

To understand approaches that may usefully be applied to IPM, a brief review of 

perspectives and approaches in science and technology studies follows. These 

approaches include social shaping accounts, social constructivist accounts of science 

(the genesis of social construction of technology theory) and the “new technology 

studies”. Perspectives in the “new technology studies” include systems theory, actor-

network theory and social construction of technology theory. 

                                                      

2 The term “critical studies” refers to Edge’s (1995) distinction between “technocratic and critical studies” in his historical 

overview of STS. In Edge’s view, “technocratic” studies did not examine the interrelationship between science and 

society, whereas “critical” studies did.  

3 Bowden (1995) and Edge (1995) link changes in studies of science and technology to increasing political and public 

pressure for relevance and social responsibility in science, and to technologists’ wishes to broaden the technological 

problem base to understanding the effects of technology in society. 
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Social shaping of technology 

The “received view of science” model implies that technological change follows a 

linear path of development: innovations that are guided successfully along the path 

from development to use are those selected for their technical efficiency, economic 

viability and market acceptance (Braun, 1992). It is implicit in the model that society 

progresses in line with technological developments: the model is therefore based on 

technological determinism. Theorists who study the social shaping of technology 

reject the model of linear technical change, with its assumptions and implications.  

MacKenzie and Wajcman (1985) argue that technology is not autonomous and 

independent of social processes. They argue that a technology is not inevitably chosen 

for internal characteristics such as greater efficiency or cost effectiveness, because 

useful technologies meeting those criteria have been rejected or resisted. Such criteria 

point only to features of the product, and a narrow focus on features of the technology 

disregards important social influences and context, such as “power, institutions, 

competing values, or differing dreams” (Braun, 1992:213). Other criticisms of the 

uni-linear approach are that it diverts attention from the social context of a 

technology’s implementation because a technology does not have one set of effects: 

effects can differ according to situation. Further, the linear model disregards the links 

between human agency and social change, because the perspective of technological 

determinism, implicit in the model, places greater emphasis on a causal link between 

machines and society (Bijker, 1995:238).  

MacKenzie and Wajcman (1985) and Braun (1992) argue that technological 

determinism disregards other bases for social choice of technologies.  The questions 

of “who chooses, why and for whom?” do not feature in the technological determinist 

account, but the Social Shaping of Technology perspective does pursue those 

questions: theorists who examine the social shaping of technology argue that the 



 14 

characteristics of a society determine whether a technology is chosen, accepted or 

rejected.  

Social constructivist accounts 

Social constructivist accounts take a related view, but from a different starting point. 

Studies in the social construction of scientific knowledge (SSK) examine the content 

of scientific knowledge and the social processes involved in the legitimation of 

scientific knowledge claims.
4
 SSK theorists therefore dispute the rationalist ideas that  

(1) the material world is governed by universal natural laws and (2) that the truth of these 

laws can be known by human agents employing universal principles of rationality (Giere, 

1993:103).  

In SSK perspectives, human agents agree on what is known to exist through 

negotiation and other human interactions. In the Empirical Program of Relativism 

(EPOR), an SSK perspective, theorists examine basic tenets of scientific 

methodology, including the importance of replication in validating knowledge claims. 

They demonstrate the processes involved in negotiations over the acceptability or 

non-acceptability of evidence, to the point of closure, where consensus is reached on 

which interpretation is correct.  

Theorists argue that in the case of postulated entities, such as solar neutrinos and 

gravity waves, consensus on whether the phenomena exist or not is as much a product 

of social processes as a product of  “applying universal laws of rationality”. For 

example, Pinch (1986) argues that the type of social network developed during the 

research will determine whether agreement is reached on the acceptability of findings 

(Callon, 1995). In the case of gravity waves, Collins comments that it is not clear 

what is to count as a successful outcome of attempts to replicate the findings by 

                                                      

 

4 Jasanoff comments that natural science is “the institution that many regard as the most potent source of authority in the 

modern world” (Jasanoff, 1996:393). (Science is an institution  in the sociological sense of forming and changing 

through a dialectic between agency and structure).  
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experimental method as he documents the growth of “almost universal disbelief” in 

claims regarding detection of gravity waves. Collins uses Gellner’s  metaphor of 

‘interpretive charity’ to describe negotiations among actors in the controversy: those 

agreeing with the claim showing more interpretive charity than those disagreeing with 

the claim. He comments:  

I try to show that there were no purely cognitive reasons that would ‘force’ scientists to 

disbelieve these claims. Their incredibility is a social product- though they are none the 

less incredible for that (Collins, 1981:34).  

Travis’s study of the controversy over learning in planarian worms focuses not on a 

postulated entity, but on a postulated activity. His study shows the acceptability of the 

theory that planarian worms learn was so strong that despite difficulties in replicating 

the experiments, other researchers persisted, with many exchanges needed between 

original experimenters and replicators on precise experimental conditions. He writes:  

…acceptance of planarian learning seems to have come about not through decisive 

experiments alone, or through the simple addition of positive results… replicability of the 

phenomenon seems to have followed as much from its acceptability, as its acceptability 

followed from its replicability. Replicability and acceptability are inextricably interwoven  

(Travis, 1981:26). 

Thus scientific knowledge is constructed through social interaction: “the scientific” 

and “the social” are not separate or independent of each other, in the SSK approach. 

Within the “new technology studies” social constructivists “transfer” the EPOR 

approach in SSK to the study of technology. In SSK, knowledge is constructed 

through social negotiation. In social construction of technology studies, technologies 

are constructed through social negotiation. 

The “new technology studies” 

The “new technology studies” is a term coined by a number of STS theorists who 

bring their differing perspectives together to form a consistent approach to the study 

of technology. Bijker, Hughes and Pinch (1987) describe the basic elements of this 
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new type of technology study that gained interest in the late 1980s. They comment 

that  

Authors have been concerned with moving away from the individual inventor (or 

‘genius’) as the central explanatory concept, from technological determinism, and from 

making distinctions among technical, social, economic and political aspects of 

technological development (Bijker, Hughes and Pinch, 1987:3). 

Instead, they suggest the image of a “seamless web” as an apt metaphor for the 

linkages between society and technology. The “seamless web” dissolves distinctions 

between organisational and actor categories, and between science, technology and 

society. The “seamless web” metaphor distinguishes these studies from Social 

Shaping studies, which present the social and technical as separate entities. They 

write that the research program for the “new technology studies”  

aims at contributing to a greater understanding of the social processes involved in 

technological development while respecting the seamless web character of technology 

and society (Bijker, Hughes and Pinch, 1987:10) 

Bijker, Hughes and Pinch’s volume provides a set of empirical cases that they 

consider “seem intuitively paradigmatic” (Bijker, Hughes and Pinch, 1987:9) of the 

new type of technology study. The technologies examined in their volume include 

bicycles, missiles, electric power systems, pharmaceuticals and expert systems. The 

authors identify three major approaches in the emerging study field: the social 

constructivist approach, the systems approach and the actor-network approach. 

The systems approach refers to Thomas Hughes’ treatment of technology as a system 

comprising “interlocking elements of physical artefacts, institutions, and their 

environment”, which describes an integration of technical, social and economic 

aspects of the system. The key concepts, “reverse salient” and “critical problem”, 

refer to the particular parts of the system where innovation activity is focused at 

particular points in time (Bijker, Hughes and Pinch, 1987:10).  

Bijker, Hughes and Pinch comment that Hughes dissolves distinctions between 

science and technology, as the activities of scientists and technologists (engineers) 
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often cross any proposed boundaries between knowledge building and application. 

However, Hughes does make a distinction between groups with “high inclusion” in 

organisations or bureaucracy, and he associates radical changes with inventions by 

outsiders, seeing insiders as more committed to the safer approach of bringing 

incremental changes to the technological systems that give identity to their groups. 

Hughes considers that radical inventions are often the geneses of new systems, 

although they may lack institutional support.  

The Actor-network approach, in the program, is associated with Callon, Latour and 

Law (Bijker, Hughes and Pinch, 1987). Bijker, Hughes and Pinch comment that the 

analysts extend the idea of the “seamless web” by dissolving distinctions between 

human actors and natural phenomena, seeing both as elements in “actor networks”, 

although Latour uses the term actants,
5
 rather than actors.   

Actor-network theorists see elements in a network as “…permanently interacting, 

being associated and tested by the actors who innovate” (quoted by Bijker, Hughes 

and Pinch, 1987:11). “Actors”, for Callon, include categories such as science and 

technology as well as entities:  “Actors are the heterogeneous entities that constitute a 

network” and the term “actors” includes “electrons, catalysts, accumulators, users, 

researchers, manufacturers, and ministerial departments defining and enforcing 

regulations affecting technology” (Bijker, Hughes and Pinch, 1987:12).  

Bijker, Hughes and Pinch comment on perceived interlinkages in the systems and 

actor-network perspectives:  

Dynamic imbalance and reverse salients in systems are comparable concepts in the Callon 

and Hughes essays. … Because actors or components in a system are functionally related, 

changes in one or more cause imbalances or reverse salients in the advancing system front 

                                                      

5 Giere (1993:107) explains: Latour uses the term “actant” to describe the scientist who provides a picture or representation 

of an object, and the object represented, to dissolve distinctions. The term is also used because “actor” has a specific 

sociological meaning that is at odds with other constructivists’ use of the term to describe human and non-human 

interactions within a network.  
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until the other components cascade and adjust to achieve an optimal interaction (Bijker, 

Hughes and Pinch, 1987:13).  

A third perspective in the program, the social construction of technology (SCOT) 

approach, applies concepts from studies of science (SSK) to studies of technology. 

Bijker and Law (1992) argue that any boundary between science and technology is 

socially negotiated because both are socially constructed cultures. SCOT shares the 

same basic premise with the other “new technology studies”, that technology and 

society are interwoven, and cannot be treated as separate entities. SCOT accounts 

regard technology as an emergent phenomenon that becomes stabilized through 

accommodation by the social environment. The approach considers that social and 

technical change are interrelated, and to understand either, both must be understood 

(Bijker and Law, 1992:10-11). 

 In contrast to the actor-network approach, the social environment remains a distinct 

(although interwoven) category in SCOT, shaping the technical characteristics of the 

artefact. The key concepts in the SCOT approach are “interpretative flexibility”, 

“closure” and “relevant social groups”. Bijker, Hughes and Pinch comment:  

One of the central tenets of this approach is the claim that technological artefacts are open 

to sociological analysis, not just in the usage but especially with respect to their design 

and technical ‘content’ (Bijker, Hughes and Pinch, 1987:4).  

Bijker, Hughes and Pinch draw their concepts of “interpretive flexibility” and 

“closure” from the Sociology of Scientific Knowledge, particularly from the 

Empirical Programme of Relativism (EPOR). Interpretive flexibility refers to EPOR’s 

emphasis that scientific findings are open to a number of interpretations,
6
 whilst 

closure follows a process of negotiation between interpretations, resulting in 

consensus on which interpretation can be associated with “truth”. These concepts are 

used in SCOT to demonstrate that there is flexibility, rather than one best way in 

design, and that technologies are emergent phenomena of social interaction: “Because 

                                                      

6 This is based on Collins (1981) use of Gellner’s metaphor “interpretive charity” used in peer review of scientific findings.  



 19 

social groups define the problems of technological development" (Bijker, Hughes and 

Pinch, 1987:12).  

In the SCOT analysis, technological design emerges from interpretations and 

negotiations over closure, because “When the social groups involved in designing and 

using technology decide that a problem is solved, they stabilize the technology” 

(Bijker, Hughes and Pinch:12), and the result is closure. The social groups involved in 

the construction of a technology are “relevant social groups”. Bijker comments:  “The 

interactions within and among relevant social groups constitute the different artefacts, 

some of which may be hidden within the same ‘thing’” (Bijker, 1995:252).  

The SCOT method for analysing the social construction of an artefact is to identify 

differing definitions, interpretations or controversies in its development or use. This 

variance demonstrates interpretative flexibility, because “relevant social groups of 

actors” can have different interpretations of the same thing. For example, in the case 

of the high-wheeled bicycle, two artefacts were found: the “Unsafe machine for men 

and women”, and the “Macho machine for young men of means and nerve” (Bijker, 

1995:252). The analysts are also able to identify closure mechanisms that conclude 

interpretative flexibility, thus stabilizing the artefact within the relevant social groups.  

Within these science and technology studies, social shaping and constructivist 

accounts are related in emphasising the importance of social influences in technology 

development. However they differ in that social shaping accounts imply, in Giere’s 

words, that “there is something to be shaped” Giere, 1993:106), whereas 

constructivist accounts see technology as an emergent phenomenon of social 

interaction.  

While social shaping accounts provide important insights for understanding social 

influences on the development of IPM, the “something” that is being shaped is 

difficult to pin down, in IPM. Fliegel, in his discussion of diffusion theory, 
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characterizes IPM as a “good example of the increasing complexity of recent 

technology development efforts”, indicative of the shift to multi-item or multi-activity 

packages. He comments that in the case of IPM, implementation can vary from 

location to location because sets of practices are drawn up locally, depending on 

“location-specific conditions”. He comments that this variance in IPM can make it 

“difficult to specify ‘the’ innovation and at which point an innovative act has taken 

place” (Fliegel, 1993:94).  Fliegel comments that there is a substantial difference in 

understanding the diffusion of innovations such as those with  

“a distinctive and concrete manifestation, say, hybrid corn and applying the same research 

techniques to a congeries of innovations (such as IPM)…. Precisely what is being 

diffused, when, and for what reasons is hard to pin down… without considering other 

innovations or traditional practices at the same time” (Fliegel, 1993:94, comment in 

parentheses added). 

A social constructivist account may therefore be more applicable, however “paradigm 

studies” (Bijker, Hughes and Pinch, 1987) in the social construction of technology 

(SCOT) are of single artefacts, and will place some limitations on the usefulness of 

the approach for understanding IPM.  

Responses to Social Construction of Technology studies 

Responses to social construction of technology studies describe some limitations of 

the SCOT approach, allowing an exploration of how the limitations, and limitations 

specific to understanding IPM, may be overcome.  

There have been a number of critiques of SCOT. One area of concern stems from its 

transfer of concepts and methodology from SSK, as critics question what this means 

for SSK and what it implies for our understanding of technology as a field of study.  

Woolgar (1991) argues that the “turn to technology” will weaken SSK because the 

transfer of concepts from SSK to SCOT forces closure on critical issues of reflexivity 



 21 

that have not been adequately addressed by the SSK community.
7
 He considers that 

discussion around applying concepts from SSK to SCOT results in the description of 

a program, which becomes a tool to be applied to analysis of a new “object”, 

technology. Conversely, Giere argues that applying the SSK approach to technology 

may weaken SCOT analysis, because the products of science and technology are not 

necessarily equivalent. He comments that in science studies, the theoretical claims for 

postulated entities such as gravity waves and solar neutrinos “are indeed somewhat 

tenuous. But this is not true of typical technological innovations” (Giere, 1993:105). 

Giere comments that applying methodology from analyses of the social construction 

of science to technology reinforces the idea that technology is merely “applied 

science”. 

Winner (1993) similarly comments that in transferring the methodology from science 

to technology studies, important technology-related issues are ignored, including 

“social consequences of technological choice”, perhaps because technology is 

perceived as a “new and less important field of inquiry” (Winner, 1993:368). Winner 

argues that while social constructivism has much to offer, by not proceeding to 

consider technology’s effects in society, the analysis is less helpful than it might be. 

He argues:  

…the key question is not how technology is constructed, but how to come to terms with 

ways in which our technology-centred world might be reconstructed. Faced with a variety 

of social and environmental ills, there is growing recognition that what is needed is a 

process of redirecting our technological systems and projects in ways inspired by 

democratic and ecological principles.  How that reconstruction might occur is an open 

question, one ripe for widespread study, debate and action (Winner, 1993:376). 

Winner implies that there are societal forces propelling technology development in 

particular directions, in ways that cannot adequately be understood when the analysis 

focuses on the emergence of an artefact as an endpoint. This implies that SCOT 

                                                      

7 Woolgar is more closely associated with Bloor’s Strong Program in the Sociology of Knowledge, which puts emphasis on 

symmetry and reflexivity, which EPOR, developed by Bath theorists, does not.  



 22 

analysis essentially looks backward through the process of an artefact’s construction, 

rather than forward to the consequences of its implementation. Giere similarly argues 

that attention needs to be paid to technological direction and consequences. He argues 

that knowledge of how technologies are constructed can be useful in the construction 

of other technological systems, with the proviso that of course such knowledge may 

be put to undesirable purposes. He writes: 

The enlightenment gamble has always been that the chance of good results is worth the 

risk of bad results. It is at least arguable that this gamble is now too risky. If so, that point 

is only obscured by the theory that technological systems are simply social constructs 

rather than systems of artefacts shaped by human interests” (Giere, 1993:111). 

Winner and other theorists also imply that there are inherent choices in 

social/technical directions, or trajectories. The message they convey in common is 

that exercises of power obscure or constrain the possibility of other technological 

choices and therefore other forms of social organisation. SCOT does not specifically 

address issues of power, but takes a pluralist approach to interests, seeing debate over 

closure of a technology as negotiation between divergent interests that have equal 

opportunity to influence the outcome of the debate. Winner and others see the 

dominance of some interests as consistently influencing the direction of technological 

development. Artefacts in that sense do not emerge from interpretations, but are 

manifestations (of interests) that move technological development along particular 

trajectories. Thus artefacts “contain politics”.  

The idea of multiple possibilities in technological direction is very relevant to IPM, as 

a technology that consists of multiple artefacts and activities, and has not reached 

closure. It therefore contains multiple possibilities for its development. To understand 

the developments and practices of IPM, it is necessary to understand the influences 

and impositions that may give technologies form and direction, including exercises of 

the “politics of power”, in Winner’s (1980) terms, or the way human interests may 

steer technologies along particular paths.  
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Winner (1980) provides examples of artefacts shaped by human interests, containing 

the politics of power. He provides examples of politics being built into some technical 

products and discusses a case of the very low overpasses on Long Island, New York, 

built by Moses, master builder of public works from 1920-1970. Winner writes that 

according to his biographer, Moses had a social class bias, and racial prejudice. 

Keeping the overpasses as low as 9 feet meant that only the car-owning middle and 

upper classes had access to the parkways for commuting and visiting his widely 

acclaimed public park. Buses carrying lower income classes and racial minorities, 

could not pass under, because the buses were twelve feet high.   

Winner argues that there are many other examples of planning and public works that 

“contain explicit or implicit political purposes”.
8
 Gale and Lowe also  provide an 

example of the politics contained in the development of nuclear power technology 

seen against a backdrop of industrial dispute between coalminers and the 

Conservative Government in the UK. Nuclear power reduced the need for coal fired 

electricity, and therefore was “…crucial to the Thatcher government’s aim of 

breaking the power of British trade unions, and so was promoted despite its manifold 

disadvantages” (Gale and Lowe, 1991:54).  

While not appearing to contain political purposes, the implementation of some 

technologies may promote certain forms of human association: an example of the 

technological consequences that Winner regards as important for study. Winner refers 

to Chandler’s (1977) assertion that railway systems, distribution of electricity, 

chemicals and other industrial goods require a well-organised bureaucracy, and 

centralised control. Winner questions if there are “other conceivable ways of 

organising these aggregates of people and apparatus” (Winner, 1980:128). In some 

cases, particularly lethal devices such as nuclear weapons do require rigid control by 

                                                      

8 For example, the “broad Parisian thoroughfares, engineered at Louis Napoleon’s direction to prevent any recurrence of 

street fighting of the kind that took place during the revolution of 1848” (Winner, 1980: 124) 
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“a chain of command closed to all influences that might make its workings 

unpredictable”. He points to other technologies that appear to require centralised 

control, but may have the flexibility to function equally well, although differently, if 

controlled at the local level: such as systems of communication or transportation.  

Winner argues that the question is really concerned with requirements for operating a 

technical system, and what this means for the dynamics of human association. He 

writes: 

If we examine social patterns that comprise the environments of technical systems, we 

find certain devices and systems almost invariably linked to specific ways of organizing 

power and authority. The important question is: Does this state of affairs derive from an 

unavoidable social response to intractable properties in the things themselves, or is it 

instead a pattern imposed independently by a governing body, ruling class, or some other 

social or cultural institution to further its own purposes? (Winner, 1980:127) 

It is possible to draw Winner’s argument into a social constructivist approach: where 

technologies contain the politics of power, the consequences may derive from their 

construction. As Winner demonstrates, implemented technologies do have profound 

effects in society, and to ignore that is to ignore the outcome of technological choices, 

and conditions under which choice is delimited. This leads to the necessity to include 

elements often identified with “technological determinism” to understand why some 

technological forms and directions appear to dominate other possibilities.  

Broader approaches that consider the dynamics of technology in society 

A major source of influence in technological development is the dominance of 

technical rationality and its extension into social process. The extension of technical 

rationality is explored by social theorists, not necessarily in the STS area of studies,  

who focus on the way that technology can alter the characteristics of a society. Such 

theorists are critical of misplaced technological thinking, or efforts to explain or 

organise all social life according to scientific or technological principles. Their critical 

approach appears technologically determinist, but it is not based on passive 
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acceptance of the “received view” model. It is concerned with the extension of 

technical rationality beyond its legitimate bounds, into the realm of social process.
 9

   

Critiques of the extension of technical rationality are found in works by Weber, Marx 

(in critical, rather than scientific, Marxist theory
10

) and the critical theorists such as 

Habermas (1971) and Marcuse (1970), whose work has its theoretical origins in 

Weber and Marx’s insights. Jamison writes:  

On the one hand, Marx sought to uncover the laws of capitalist development, and thus 

present the history of technology as a logical unfolding of a natural process. On the other 

hand, he was highly critical of the way in which technological development was taking 

place under capitalist auspices…. He respected the potential of machine-based 

production, while being critical of its actual development. Built into the Marxian schema 

was thus a central ambiguity about technological innovation (Jamison, 1989:515).  

Jamison follows Gouldner (1970) in seeing this stance as an internal contradiction of 

Marxist theory, agreeing that the idea of the “ ‘two Marxisms’…took their points of 

departure from these two contradictory elements of the Marxist theory” (Jamison, 

1989:515). He writes that Kautsky and Lenin and Trotsky emphasised the scientific 

side, while theorists such as Lukacs, Horkheimer and Marcuse “stressed the critical 

side of Marxism and came to formulate a more all-encompassing critical analysis of 

‘instrumental rationality’ and technological civilisation” (Jamison, 1989:515). It 

seems possible to interpret the “ambivalence” in Marx’s theory as reflecting a 

continuing ambivalence in technological development, in the sense that there is not 

one fixed direction for technological development: there are other possibilities that 

may be enabled or constrained.   

One source of constraint is the extension of technical rationality beyond its legitimate 

bounds. Weber (1976, first published in 1904) proposed that bureaucracies formed 

                                                      

9 The criticism originates in arguments against the positivist claim that natural science methodology is appropriate to the 

study of society.  

10 Gouldner (1970) proposes there are “Two Marxisms”, revealing an ambiguity in Marx’s theory on the topic of 

technological development.  
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from the extension of technical rationality into social life when  “instrumental 

rationality” was applied to the design of social processes to calculate the most 

effective means of reaching goals. “Instrumental rationality” focuses on means, and 

does not consider the consequences of implementing strategies to reach goals. Weber 

argues that technical rationality is appropriate to answering technical questions, but it 

is de-humanizing when extended to social process: in the social sphere, value-

rationality is more appropriate. Habermas follows Weber’s idea of instrumental 

rationality, distinguishing between labour and interaction. Purposive-rational action is 

identified with labour, where rules and strategies can be applied. However, the 

interactive sphere requires “inter-subjectivity and mutual understanding. This is the 

sphere of ‘communicative action’ and the basis of the institutional framework of 

society” (Billington, 1991:183). Habermas sees the interactive sphere increasingly 

dominated by purposive-rational action.  

Winner alludes to the subversion of “moral reasoning” (appropriate to Habermas’s 

interactive sphere) as a consequence of the extension of technical rationality into 

social processes:  

It is characteristic of societies based on large, complex technological systems, however, 

that moral reasons other than those of practical necessity appear increasingly obsolete, 

‘idealistic’ and irrelevant. Whatever claims one may wish to make on behalf of liberty, 

justice or equality can be immediately neutralised when confronted with arguments to the 

effect: ‘Fine, but that’s no way to run a railroad’(Winner, 1980: 129). 

In the same perspective, an early critical theorist, Jacques Ellul “…saw the modern 

society as being increasingly dominated by technical logic” (Jamison, 1989:524), 

overtaking traditional cultural and religious values. Jamison comments that later 

writers, such as Braudel, Levi-Strauss and Foucault built upon Ellul’s idea:  

Their conception was of a technology embedded in cultural systems and structures, and 

they rekindled the interest in technology’s cultural dependence that had being neglected 

in the 1940s and 1950s, during the upswing of the postwar long wave (Jamison, 

1989:524). 
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This theme also appears in some contemporary studies of technology. Hill, for 

example, sees an interweaving of culture and technology. He argues that “the key 

entry points for technology’s cultural values into the wider culture… are those of the 

social relations of production, stocks of technical knowledge and superordinate 

symbols of cultural meaning and cohesion” (Hill, 1988:11). Hill argues that we 

experience technology as dominant and determining, but what we are experiencing is 

relations of domination in society, embodied in technology. He argues that new 

technologies that become established are those that fit the structures underpinning our 

cultural trajectory. Technology does not have a fixed trajectory, but it does have a 

trajectory, tied to cultural values. Hill argues that many of these cultural values are 

technical values: the rationality of purposive-action thus dominates social values and 

influences technological direction.  

Theorists’ concerns with the consequences accompanying particular directions in 

technology development, and the consequences of technical rationality extended into 

social process, suggest that technological choice is constrained, and, as a 

consequence, so is societal choice or choice over forms of social organization. 

Cowan’s (1985) account of an artefact’s establishment clearly shows the exercise of 

power in limiting technological, and hence societal, choice. Cowan argues that the 

“success” of electric refrigerators over gas refrigerators depended not on greater 

efficiency or cost-effectiveness, but on the power of large organisations who chose to 

develop the electric refrigerator. The implementation of gas and electric refrigerators 

called for different forms of social organization: gas, localised; electric, centralised. 

Thus in delimiting consumers’ choices of artefacts, choices of organisational forms to 

support particular technologies are also delimited. In this sense, the artefact carries 

politics, a theme also discussed by Foucault (1977) in his example of the Panopticon, 

which allowed the surveillance of prisoners regardless of whether anyone was in the 

tower or not: the technology therefore contained the politics of power.  
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As these theorists demonstrate, artefacts can carry politics and relations of 

domination, but they can also carry vastly different possibilities for their 

consequences and use. The “closure” of a technology in a particular form cannot be 

seen primarily as the outcome of negotiations between relevant groups, as described 

in the SCOT approach: technologies are not so benign. Theorists who see possibilities 

for more democratic decision-making on the use of technologies imply that 

purposeful considerations need to be given firstly to preferred societal directions, and 

secondly to the use of technologies as aids to reaching societal goals, based on human 

rather than technical values.  In the case of information systems, for instance, Hill 

suggests that they contain possibilities to either deny or enhance human engagement: 

he writes:  

Perhaps most importantly, the reshaping of values that lie behind the present use of 

information systems implies resisting the increasing centralisation of information, as it is 

through this expansion of systems that human autonomy is lost under the onslaught of the 

power of vested interests that align with expansionary system values. In other words, the 

present information systems can be used to enhance human engagement rather than to 

deny it (Hill, 1988:235). 

This discussion of social theorists’ views on the extension of technical rationality and 

technological directions focuses on the rise of purposive-rational action, its position 

of primacy and its consequent subjugation of institutional frameworks or the 

‘interactive sphere’. Analysts of this process consider restoring more democratic 

control over the directions of societal/technological change. These theorists identify 

the dominance of technical rationality as weakening and fragmenting the social 

sphere.  They would be considered to take a stance of “technological determinism” by 

contemporary constructivists who propose a process of interaction where science, 

technology and society are woven together. However, the theorists show the exercise 

of power in defining directions of technological development, a dynamic that the 

metaphor of a “seamless web” cannot easily describe.  

Concepts in SCOT do support the idea that there are other possibilities for 

technological direction, to some degree, although examining those possibilities is not 
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a prime concern in SCOT, which focuses on the construction of a technology to an 

end point of closure. This is because the “new technology studies”, where SCOT has 

its place, have in common a functional approach to describing an organic or 

mechanical whole, through collapsing distinctions. The advantage is that the approach 

collapses the hegemony of science and technology. The disadvantage is that the 

“seamless web” metaphor loses sight of conflict, contradiction and the uneven forces 

acting on or propelling technological development in particular directions. The 

approach also gives a phenomenological cast by suggesting that an artefact or 

technology has no a priori meaning and exists only in the act of defining it.  It does 

not go so far as to examine who has the power to define the technology and locate it 

within a particular paradigm of action (or trajectory of development). While there are 

good reasons for discarding concepts such as technological “trajectory” or 

“determinism”, which are associated with linear views, in discarding these concepts 

the question of unequal power that sustains hierarchies, may also be abandoned. 

The SCOT concept of “relevant groups” may also hide influences of unequal power. 

Where SSK analysts examine negotiations over acceptability of evidence to support 

theory in science, SCOT analysts argue technology is constructed from the outcome 

of negotiations among “relevant groups”, in terms of social accommodation and 

establishment of a technology. In SSK, particularly in case studies of knowledge 

claims, negotiations are bounded within a defined community, such as specialisms 

within the institution of science. Negotiating communities are less easy to define in 

technology. To address this difference, SCOT theorists propose the concept of 

“relevant groups”, and they deconstruct the technology by identifying negotiations, 

therefore, interpretations by relevant groups. The concept allows a constructivist 

approach in showing there is not just one possibility, that technology does not follow 

a path according to a rationalist logic: there is, therefore, “interpretive flexibility” in 

technologies.  



 30 

The idea of negotiations between differing interpretations is only of partial use in 

IPM. While the analysis of differing interpretations makes sense in a community of 

IPM specialists, where boundaries are apparent, the concept of “relevant groups” is 

otherwise problematic. In general, the idea of relevant groups is problematic because 

the deconstruction looks back, rather than forward, to events leading to closure. The 

only historical interpretations of the artefact available to analysts are the 

interpretations of those actors given the status of “relevant groups” by other actors in 

the controversy, or by reporters of the controversy. By implication, the available 

interpretations are those held only by actors who have equal status, or visibility 

through some other medium, such as political visibility. Interpretations by less 

powerful actors may be excluded.  

In the IPM case, the concepts of relevant groups and interpretative flexibility go some 

way to clarifying institutional constructions of IPM. Among relevant “groups” within 

scientific and government institutions there is a central idea that is amenable to 

differing interpretations by a definable community. However, IPM is a multi-activity, 

multi-item technology with different manifestations in local settings (Fliegel, 1993): 

relevant groupings therefore become less easy to define, leading to exclusions.  

In using a constructivist approach to understand IPM, it is necessary to locate who 

and what are logically excluded when concepts such as relevant groups are used. Then 

to consider the importance of their inclusion, and how they might be included. While 

concepts of “relevant groups” and “interpretive flexibility” may work well for 

understanding the dynamics of centralised, identifiable groups in scientific and other 

institutions and organizations, IPM is being practised and “interpreted” in 

decentralized, unbounded areas. Thus centralized interpretations may appear to melt 

into air, in their journey toward implementation in local areas. Such a process may 

underlie the perceptions of problems being experienced with implementation of IPM 

and may indicate that actors in local settings are excluded from active negotiations, 
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instead, receiving the outcomes of centralized negotiations that may or may not 

represent their interests.  

In this sense, actors in local settings may be among those “who” are excluded. There 

is also the possibility of a more fundamental exclusion, of central importance in IPM. 

An important “entity” that cannot easily be incorporated in the concept of relevant 

groups is the environment, or nature. Concepts within the actor-network approach 

enable a broadening of the idea of “relevant groups”, to one where entities such as 

nature are included. Using this perspective means that the environment is not seen 

only as a contextual setting, instead it moves relations between humans and nature 

into the “interactive sphere”.  IPM can certainly be described as a dialogue with 

nature, where human propositions regarding working with or against nature are 

forcefully answered by nature, those answers in turn shaping, even determining, 

human action.  

Including nature in the interactive sphere is important to understanding influences on 

the technological development of IPM.  Just as technical rationality may be over-

extended into social process, so technical rationality may be over-extended into 

nature. Lash and Urry (1994) argue that the relationship between society and nature is 

more complex than the one-way effects addressed in mainstream debate, and it 

changes over time: nature is a social and cultural construction. They argue that in 

earlier decades nature was seen either as a threat in need of mastering, or as a resource 

for exploitation by science and industry for human advancement. They consider that 

the society/nature relationship is transformed in recent decades as humans are 

increasingly viewed culturally as part of nature rather than distinct from and opposed 

to nature. This transformation results in an examination of social practices, and 

reformation in the light of information about practices. 
11

 

                                                      

11 They argue that such reflexivity shows that the methods of western science are no more legitimate a form of activity than 

many other social activities, each of which involves different forms of judgment. 
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The transformation that Lash and Urry discuss is not complete, particularly in the 

development of technologies such as IPM. There is still the extension of technical 

rationality into social process and processes of nature, and there is still the issue of 

how to develop dialogue in the interactive sphere, so that all groups and entities 

become relevant in negotiations over forms of technology and technological 

directions.  

SCOT does not go far enough, as Winner suggests. By identifying the dialogues of 

relevant groups, it excludes the influences of those who do not have a voice in the 

dialogue. Exclusion implies powerlessness, so it may seem contradictory to consider 

that the powerless constitute a significant presence. However as Collins comments 

“The absence of something is just as much a physical fact as its presence” (Collins, 

1981:45). Hughes’ account of the influence that outsiders may have on radical, rather 

than incremental, technological change also enables inclusion, in the analysis, of 

those who are otherwise excluded from organisational systems. Further, as Giddens 

argues in his theory of structuration, regardless of imbalances in power, actors “are 

often very adept at converting whatever resources they possess into some degree of 

control over the conditions of reproduction of the system” in which they participate 

(Giddens, 1982:199). 

A framework and approach for studying the constructions of IPM 

In the case of IPM, an unclosed, multi-item, multi-activity technology with different 

manifestations in local settings, there are problems defining “relevant groups” in the 

paradigmatic SCOT sense. This makes the use of a concept such as interpretive 

flexibility less useful than it is for examining the construction of single artefacts. This 

chapter proposes that those who may be only marginally included in centralized 

constructions may not be forming another interpretation of a central idea. They may 

instead be constructing and reconstructing IPM in their own settings, for negotiation 
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through dialogues with centralized institutions, local institutions, nature, and all other 

actors and entities that form a technology such as IPM.  

For this reason, the notion of “constructive flexibility”, which suggests multiple 

constructions of different “things”, is proposed as being more appropriate to IPM than 

“interpretative flexibility”, which refers to multiple interpretations of a single “thing”. 

Therefore, to understand the construction of IPM, it is necessary to understand 

differing constructions at a number of levels of IPM development and practice, and in 

diverse settings, from institutional to localized settings.  

Fliegel considers that studies of systems such as IPM may require a qualitative, case 

study approach, because of local specificity, rather than the survey sample approach. 

He sees a choice between quantitative and qualitative analysis must be made. In the 

quantitative approach, “considerably more detailed measurement and also more 

sophisticated analytic techniques may aid in analyses of complex adoption decisions” 

In the qualitative approach, he looks to anthropology as providing a developing 

country  example of the design of technology “bringing the farmers’ perspective to 

bear on the design process” (Fliegel, 1993:96). Other considerations, such as multiple 

constructions of the “technology” can be added to Fliegel’s suggested considerations 

(other innovations or traditional practices): and, like his developing country example 

of post-harvest technology design, a qualitative analysis will provide information on 

the farmers’ perspective in IPM’s locally specific constructions and implementations. 

Fliegel’s reference to anthropology as providing appropriate methodologies for 

examining technology developments of the IPM type is apt, and relevant to 

constructivist approaches as well as critical approaches to the extension of technical 

rationality beyond its legitimate bounds. This is because (cultural) relativism has its 

genesis in anthropology, developed as a critique of the scientism inherent in earlier 

anthropological analyses of diverse cultures.  
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In the IPM case, a turn to anthropologists’ analyses of technology development may 

shed some light on the processes behind alternate constructions of IPM. 

Anthropologists such as Schwarz and Thompson (1990), and Suchman (1987) 

consider the cultural basis of differing rationalities, and the consequent influences on 

interactions in technology development. Both provide useful concepts for 

understanding the nature of technology construction in locally specific practices that 

are often marginalised from the more centralised and dominant constructions of IPM.  

Another anthropologist, Bentley (in joint authorship with Andrews, an entomologist, 

and Cave), addresses IPM specifically, “deconstructing” participatory and non-

participatory research and implementation methods in their Honduran project. They 

address the inclusion and exclusion of farmers in IPM research and implementation 

and align particular conjunctions of participatory and non-participatory research and 

implementation with the development of particular products and processes in IPM. 

Their analysis can be usefully related to the cultural analysis provided by Suchman, 

and Schwarz and Thompson, thus enabling a linkage of particular rationalities (the 

technical and the interactive) with dominant and less dominant constructions of IPM. 

Schwarz and Thompson’s concept of plural rationalities may provide the basis for 

understanding processes of multiple constructions in IPM.  

Lash and Urry (1994), and Urry (1995) provide a sociological basis for using the 

concept of plural rationalities. They argue that there is not a single environmental or 

‘green’ politics surrounding ‘nature’ in the current epoch, although it is possible to 

distinguish levels of environmental politics. They suggest there are three levels: 

preservation from change; reformation of environmentally damaging social activities 

through legislation, taxation or changed consumption patterns; and ecological 

transformations proposed for industrial societies of the work ethic, of Western 

consumerism and of overall mistreatment of the planet (Lash and Urry, 1994:299). 

Urry (1995) suggests topics in a Sociology of Nature that would explore these societal 

changes: “social variation in the reading and interpretation of ‘nature’ and of threats 
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or damage to the natural environment; the intimate connections between the natural 

and market relations; and the interrogation of the environmental sciences themselves 

in the light of the sociology of knowledge” (Urry, 1995:28). 

Schwarz and Thompson’s (1990) interest in plural rationalities similarly points to a 

“social variation in the reading and interpretation of ‘nature’ and of threats or damage 

to the natural environment”, in Urry’s (1995) phrasing. This topic is aligned with the 

idea of interpretive flexibility, but the insights of Lash and Urry (1994), Urry (1995) 

and the anthropologists Schwarz and Thompson (1990), Suchman (1987), and 

Andrews, Bentley and Cave (1992), allow a more appropriate reading of such 

variation to be applied to understand a technology such as IPM.  

Plural rationalities and social typology  

Schwarz and Thompson propose a theory of cultural pluralism, incorporating plural 

rationalities, which incorporates active and passive rationalities. Their theory may be 

usefully applied to understand the cultural context of IPM construction. The active 

rationalities that they identify appear to incorporate both purposive-action rationality 

and interactive rationality. They argue that negotiation between plural rationalities 

characterises the development of technologies. The theory that they propose neatly 

integrates culture and technology, without reverting to (passive) technological 

determinism.   

Schwarz and Thompson propose a model of technology dynamics that includes 

technological “chreods” a term meaning technological paths down which 

developments go, sometimes regardless of organisational commitments, people, or 

ideas. They argue: 

Technology, in other words, is a dynamic and evolutionary process that is only possible if 

patterns of things (technological chreods) are accompanied by patterns of people (ways of 

organising and disorganising) and patterns of ideas (cultural biases) (Schwarz and 

Thompson, 1990:149). 
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Schwarz and Thompson argue this triangle is dynamic: the whole cannot be 

understood by what is happening in one or two corners of the triangle only, in the way 

linear models suggest. This is because, as he expresses it: “Our view of politics, 

technology and social choice is one in which their clear separation is impossible. They 

are, rather, an entanglement: an inchoate mass” (Schwarz and Thompson, 1990:1). 

Schwarz and Thompson argue further that to deal with this inchoateness as current 

approaches tend to do by separating and making each “choate...is inevitably to 

distance yourself from them”. Schwarz and Thompson propose that a theory of 

culture is required, because through such a theory, culture becomes “...the universal 

solvent through which politics, technology and social choice are all dissolved into 

one” (Schwarz and Thompson, 1990:2).  Schwarz and Thompson explore this 

possibility through providing empirical examples, and argue for developing a 

theoretical framework of “cultural pluralism”. Their framework describes a number of 

rationalities interacting to structure the world in different, sometimes opposing, and 

sometimes complementary, ways.  

Schwarz and Thompson describe and analyse the rationalities in the context of a 

controversy in Germany over the adverse environmental effects of a technological 

artefact. The controversy resulted in the withdrawal and reworking of the product to 

everybody’s satisfaction.  Schwarz and Thompson describe this situation as the 

halting of development along one trajectory, and the redevelopment along another 

trajectory. They relate the rationalities to a typology of social relationships and term 

them:  

Rationalities                   Typology of social relationships 

the fatalist rationality       (the fatalist) 

procedural rationality    (the hierarchist) 

substantive rationality    (the individualist) 

critical rationality    (the egalitarian) 
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The typology and rationalities are located in a grid with the vertical arm showing the 

extent of restrictions on choice, and the horizontal arm showing group identity, from 

collectivised group to individualised identity.  Thus the fatalist has little group 

identity, and strong restrictions on choice.  The hierarchist has strong collective group 

identity, with strong restrictions on choice. The individualist has little group identity, 

and few restrictions on choice, while the egalitarian has strong group identity and few 

restrictions on choice.  

Schwarz and Thompson locate the rationalities in diverse society/nature relationships. 

They note that ecologists have found that institutions managing ecosystems “adopt 

strategies based on one of four different interpretations of ecosystem stability… each 

of which captures some essence of experience and wisdom” (Schwarz and Thompson, 

1990:4). Schwarz and Thompson name these interpretations or perspectives on nature 

as: 

 nature capricious: “a random world; institutions with this view of nature do not 

really manage, nor do they learn. They just cope with erratic events.” 

 nature perverse/tolerant: “Its world is forgiving of most events, but vulnerable”. It 

requires regulation against unusual events. However after meeting minimum 

standards, they think that other decisions should be beyond regulation.  

 nature benign: This is a view that focuses on equilibrium: the world is forgiving, 

equilibrium returns regardless of human activities and “The managing institutions 

can therefore have a laissez-faire attitude”.  

 nature ephemeral: The world is unforgiving. “The managing institutions must treat 

the ecosystem with great care”.   

Schwarz and Thompson argue that each view of ecosystem management is perfectly 

rational, given the differing views of the world. However, each view seems irrational 

from the perspective of any of the others. This is a case of plural rationality. Schwarz 

and Thompson map the views of nature onto the typology of social relationships, 
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providing “a new synthesis”.  The views therefore align with typologies and 

rationalities in the following way:  

Rationalities                   Typology   View  

the fatalist rationality   (the fatalist)  nature capricious 

procedural rationality   (the hierarchist)  nature perverse/tolerant 

substantive rationality   (the individualist) nature benign 

      critical rationality   (the egalitarian)  nature ephemeral  

Schwarz and Thompson argue that each of these views of nature “legitimates and 

reproduces certain kinds of institutional relationships (the anthropologist’s cultural 

categories)” (Schwarz and Thompson, 1990:8). Thus, the world of nature benign 

provides a justification for modes of acting and learning that suits those in the 

individualist sector. Restrictions on freedom and experimentation would impede 

attainment of the best outcome. In this dynamic, market incentives such as self-

policing to increase consumer confidence are the rational organisational 

arrangements. In the collectivised sector of the “freedom of choice” grid grouping are 

the egalitarian groups, who take the view of nature as ephemeral. In this view, radical 

change is needed now, involving minimal disruption, a re-scaling of destructive 

production processes and a change in consumption demands as opposed to the 

individualist focus on increasing consumer confidence (Schwarz and Thompson, 

1990).  

In the sectors showing restricted freedom of choice, the hierarchical group takes the 

nature perverse/tolerant view: such a view calls for strong, particularly bureaucratic, 

controls. “Complete knowledge, certainty and predicability, generated by and for 

those whose pre-eminent task is to keep each mode of action- social sanctions and 

individual experiments- in its proper place, becomes the dominant moral concern” 

(Schwarz and Thompson, 1990:10). On the other hand, they see “nature capricious” 

as a view held by those with no standing or influence in society.  
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Schwarz and Thompson argue that it is not a case of which rationality is right, or has 

access to the truth: cultural pluralism is essential, and the rationalities can act in 

complementary ways.  

There is no final solution; there is no rationality without its institutional context; there is 

no complete knowledge. Diversity, contradiction, contention and criticism (the basic 

agreements of this ‘new synthesis’) are the best tools we have for understanding the 

inchoate (Schwarz and Thompson, 1990:13).  

Schwarz and Thompson’s interest in plural rationalities points to a “social variation in 

the reading and interpretation of ‘nature’ and of threats or damage to the natural 

environment” in Lash and Urry’s (1994) terms. For example, procedural rationality 

links with Lash and Urry’s identification of the level of politics promoting 

reformation of activities through legislation and other measures; egalitarian rationality 

links with the level of politics calling for ecological transformations.  

Urry (1995) argues that a Sociology of Nature would identify dilemmas in the 

society/nature relationship. For example, consumerism can be linked to the causes of 

environmental problems; and it can also be applied as a solution to environmental 

problems. Considering this observation through Schwarz and Thompson’s 

rationalities and typology, a “nature benign” perspective promotes a particular form of 

consumerism, that may or may not bring harmful consequences. There is little 

consideration of the consequences:  “benign” rationality promotes the idea that nature 

has in-built recovery mechanisms to deal with damages arising from human activity. 

The “nature ephemeral” perspective on the other hand uses a different rationality, 

considering the consequences of activity and arguing for the promotion of 

consumerism that provides solutions to environmental problems. The same kinds of 

dilemmas, rationalities and consequences may be identified as underlying 

mechanisms constructing IPM.  

In considering these theorists’ concepts and analysis, the  questions that arise for IPM 

are, what rationalities are interacting within what Schwarz and Thompson term the 
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“inchoate mass” of technology? The questions that follow from this main question 

are: Is IPM constructed in different ways according to the interactions of these 

rationalities? To what extent do the technologies in IPM enable particular rationalities 

and dynamics, or human associations, in Winner’s terms? To what extent can a 

dynamic be chosen, with technologies chosen to suit? Is a particular dynamic 

operational; does the successful implementation of IPM require another kind of 

dynamic?  

Following the insights of Cowan (1985) and Winner (1980, 1993), it is important to 

examine the technical characteristics of IPM: they are many, and diverse, and the 

forms of human association seen to be required for the implementation of specific 

technical elements may vary significantly. Some “technologies” within IPM may be 

aligned with democratic principles, while others might not be. Some programs for the 

implementation of IPM may follow a technical rationality, while others attempt to 

situate the system in the “interactive” sphere, in Habermas’s terms. Discussion around 

these varying interpretations and constructions of IPM may be related to the 

interaction of plural rationalities, as described by Schwarz and Thompson, while 

Suchman, and Andrews, Bentley and Cave provide paths to considering the 

conditions under which IPM may provide the opportunity to “enhance, rather than 

deny, human engagement” in Hill’s words.  

Following Schwarz and Thompson’s lead, diversity and contradiction will be sought 

in this study of IPM, because  

“Diversity, contradiction, contention and criticism (the basic agreements of this ‘new 

synthesis’) are the best tools we have for understanding the inchoate” (Schwarz and 

Thompson, 1990:13).  

A social constructivist approach to studying IPM may usefully show the construction 

in retrospect, but IPM’s unclosed nature also allows an understanding of how the 

rationalities underlying its construction influence its directions and manifestations. It 
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suggests that constructive flexibility may be a useful term for understanding  the 

development of IPM as an unclosed technology. 

There are many actors and locales involved in IPM implementation, giving scope for 

identifying a number of constructions and interactions between rationalities. The 

breadth of IPM can be explored through considering perspectives, dilemmas, debates, 

and how the outcomes of those debates may go to socially constructing IPM in 

diverse settings.   

The framework will be applied through considering constructions of IPM in a review 

of the IPM literature in relevant disciplines, allowing an identification of rationalities 

and constructions. It will also be applied through fieldwork, using interviews and a 

case study approach to understand constructions of IPM in local settings, allowing an 

identification of rationalities and constructions at those levels. A fuller discussion of 

interview methodology and qualitative research issues is incorporated in the fieldwork 

and case study chapters. Contradictions and dilemmas that are identified through this 

research will indicate the existence and interaction of diverse rationalities.  

Conclusion 

The SCOT framework, and approaches taken by other theorists such as Winner, Hill 

and Cowan show that there is more than one possible outcome in terms of 

technological form and trajectory in the construction of technologies. An unclosed 

technology such as IPM provides an ideal case for examining other possibilities, as 

well as social influences that enable and constrain those possibilities. Because IPM 

does not provide a singular point for diverse interpretations, the concept of 

“interpretive flexibility” might more usefully be replaced with the idea of 

“constructive flexibility”, to reflect those possibilities.  

SCOT provides a useful approach to a study of IPM because it examines the content 

of technology, just as SSK examined the content of science. Winner (1993) finds the 
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SCOT approach of using interpretive flexibility particularly useful for understanding 

how consensus results in a closure of negotiations about the development of a 

technology. However, he argues that the strategy is not useful for analysing areas 

where there is controversy or disagreement about the development of a technology or 

system.  

IPM is an area that Winner would not regard as being applicable for analysis using a 

SCOT strategy, because IPM is a system that has not reached closure and there is 

controversy and disagreement about its development. However, it could be argued 

that the state of “non-closure” can also be a construction, built of conflict and 

contradiction. Further, lack of closure in IPM means there is active debate on what 

IPM’s manifestations in practice should be, and this debate may or may not be 

focused on the pursuit of democratic and ecological principles. Controversy, 

disagreement and absence of closure may indicate the existence of powerful forces 

working for or against the realisation of democratic and ecological principles in the 

construction of this “technology”, IPM. For that reason, it is argued that a social 

constructivist approach, although modified to include a notion of “constructive 

flexibility”, is an appropriate strategy for understanding the development and practice 

of IPM.  
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Chapter Three    The Social Construction of IPM 

 :institutional definitions 

 

Introduction 

There are identifiable perspectives in the literature on IPM, occupying two main 

categories. One perspective takes a “linear progression view” of science, technology 

and society as separate spheres that may affect each other, but otherwise do not 

interact in a sustained way. In the linear perspective, implementation problems relate 

to adverse effects of the separate spheres upon each other. The second perspective 

sees an interrelationship between science, technology and society, and sees 

implementation problems arising from a failure to consolidate the interrelationship. 

The argument of this thesis is that there is a tension between perspectives that socially 

constructs IPM.  

This chapter begins to explore the basis and origins of the major perspectives. The 

following areas indicate distinctions between the perspectives: 

 Definitions of IPM show how perspectives differ according to emphases placed 

either on techniques or societal goals. 

 Assessments of the constraints on IPM show differing assessments of the obstacles 

to reaching goals.  

In the broader social context, there are a number of other influences in the dynamic 

construction of IPM. Such influences include market demands, consumer preference 

and environmental considerations.  
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IPM definitions 

There are many definitions of IPM: some commentators assert that there are as many 

definitions as there are IPM practitioners (Perfect, 1992). IPM definitions range 

across a broad spectrum. At one end of the spectrum, the definitions refer to 

techniques, products and tools useful in an IPM approach, particularly for reducing 

pesticide use. At the other end of the spectrum, definitions focus on large systemic 

issues: tools are useful for reaching social and environmental goals, but they are not 

the primary focus. 

The idea of “interpretive flexibility” in SCOT theory is useful for understanding why 

definitions differ. Different groups interpret or prioritize different aspects of IPM 

according to their social location. For example, extension and economic 

entomologists focus on using IPM to meet agricultural goals, often in a broader 

societal context. Other scientists focus on particular aspects of IPM according to 

institutional location, or disciplinary base. Policy-making committees focus on 

aspects of IPM that reflect public concerns and their own funding commitments. 

However in some cases, particular authors, groups or institutions defy neat 

categorisation. Their definitions lie at particular points of the spectrum, while their 

practice or recommendations for practice fall elsewhere on the spectrum. For 

example, Cate and Hinkle (1994) provide a systemic definition, but their 

recommendation is for a primary focus on developing a particular set of techniques. 

The IPM Working Group provides a technical definition, but their recommendations 

indicate a more systemic approach. Such apparent contradictions indicate IPM’s lack 

of closure.  

It is useful to consider some examples from the range of definitions. While varying in 

focus, these definitions address major themes of reducing pesticide use, maintaining 

economic productivity, and minimising environmental harm. They signify a major 
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change in approach to the practice of chemical control. In that sense, IPM is very 

coherent and “choate”. Its “shape” is identifiable. The major points of difference rest 

on strategies for reaching those goals.  To begin with, the range of definitions shows 

there are different ideas of what constitutes IPM, what its goals should be and how to 

reach them. These differences prevent its shape becoming rigid. There are two major 

perspectives. The systemic perspective tends to focus on broad societal goals or 

processes, while the empirical perspective has objectives and goals, but places more 

emphasis on combining IPM tools to reach those goals.  

Systemic focus 

Definitions from the systemic end of the spectrum focus, for example, on 

environmental and social goals, sustainability issues, and the nature of IPM as a 

process: 

Environmental and social goals:  

1. Societal goals: Cate and Hinkle provide a definition to reflect what they see as the 

essential elements of IPM. This definition focuses on societal goals, and how to 

reach them using IPM tools.  

 Integrated pest management is the judicious use and integration of various pest 

control tactics in the context of the associated environment of the pest in ways that 

complement and facilitate the biological and other natural control of pests to meet 

economic, public health and environmental goals (Cate and Hinkle, 1994:26). 

2. Sustainability: Whalon (1991) brings contemporary issues to the forefront, and 

defines IPM in a context of sustainability:  

 IPM is an approach to pest control that employs the best set of strategies, tactics and 

tools to maintain pest populations below economically damaging levels with 

minimum adverse environmental, economic and social consequences. IPM is often 

the first step towards a more sustainable agriculture which is a philosophy of 

production focusing on the agroecosystem as an integrated, evolutionary and 

interactive system (Whalon, 1991:151). 
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3. Process: A further category of definitions emphasises IPM as a management 

process, rather than as a specific formula. For example, Kiss and Meerman 

demonstrate the nature of IPM as a process:  

 IPM is not a technology, which may be developed in one place and then 

disseminated and applied wherever similar crop/pest problems are found. Rather, 

IPM should be viewed as a strategy and an approach to developing technologies 

(Kiss and Meerman, 1991:5).  

4. Leslie also emphasises the process:  

 This system combines a comprehensive analysis of the problem and a broad selection 

of management methods to produce the maximum cost-effective yield for the crop 

while minimising adverse effects on human health and the environment (Leslie, 

1993:Introduction). 

5. Rajotte sees IPM as a process for pest management. It is: 

 A systematic approach to crop protection that uses a variety of information and 

decision-making paradigms (Rajotte, 1993:296). 

At this end of the spectrum, IPM is a means to an end, rather than an end in itself. 

Reduction in the use of synthetic chemicals, for instance, is one component of the 

strategy for reaching goals, rather than a goal in itself. 

Empirical focus 

Definitions in this category occupy the other end of the spectrum, focusing on 

combining tools such as biological, chemical, cultural and legal control. The 

empirical focus is on combining tools to meet objectives, such as pesticide reduction. 

These definitions differ according to the social location of the definer, and particular 

points they occupy on this end of the spectrum. For example:  

1. A definition from a consultant shows that from his ‘social location’, client needs 

rather than broader societal issues are a priority. This definition states:  

 IPM is a term used to describe a system of combining a number of strategies to 

maintain insect, diseases, weeds and other pests at a level where they do not 

significantly reduce economic viability of a cropping system (Hall, 1990:1).  
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2. CSIRO, in targeting its basic science research to applied areas, combines 

objectives for basic science and applied science in this definition. It states that the 

goal for IPM is: 

 …minimisation of the use of pesticides through the development of IPM programs 

which are based on an understanding of the basic ecology/etiology of the various 

pests and diseases affecting the particular crop production. Further aims are to 

reduce pesticide residues in the product and environment, and prevent or postpone 

development of pesticide resistance by the organisms. (CSIRO, Division of 

Entomology, 1992) 

3. The Integrated Pest Management Working Group operates in the context of 

helping developing countries maintain food supplies for large populations in 

tropical areas where particularly difficult pest management problems emerge. It 

takes account of the need for devising low input strategies. Their view is that: 

 Definitions abound, but the core of IPM is the development of a set of practices that 

maintain pest populations at a level below that which causes economically 

significant losses; it emphasises minimal intervention- particularly with synthetic 

biocides- and husbandry of natural regulating mechanisms, be they biological or 

cultural. (IPM Working Group, 1992:2) 

4. Rosset and Benjamin (1993) wrote a delegation report on changes to Cuban 

agriculture after the collapse of trading relations with the socialist bloc in 1990 

resulted in an 80% drop in availability of fertilisers and pesticides. Pest 

management that does not rely on chemical control is therefore an important 

feature. They state that 

 IPM is the integrated use of a variety of alternative pest, disease and weed control 

tactics, in order to reduce reliance on chemical pesticides (Rosset and Benjamin, 

1993:9). 

5. In a report of an Environmental Protection Agency (EPA) hearing on IPM of stored 

grains, the United States Department of Agriculture (USDA) puts forward claims 

for IPM, of a distinctly political nature. This focus moves it toward the middle of 

the spectrum as there are systemic as well as empirical elements. 
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 IPM reduces risk to farm workers, environment and food, provides alternatives to 

pesticides, uses a voluntary not mandatory approach and maintains economical and 

sustainable production systems. (Gustafson,1994:1) 

These definitions differ from the systemic end of the spectrum because the major 

focus is on techniques, tools or means.  The ends serve pest management and/or 

agriculture rather than broader societal goals. However, in some cases, they move 

toward the part of the spectrum that does consider broader societal goals. IPM 

definitions change over time, as means and ends change over time: this also indicates 

IPM’s lack of closure.  

At one end of the spectrum a focus on technical means may cause researchers to lose 

sight of larger societal goals. On the other end, a focus on larger goals may 

downgrade the importance of some technical problems. To paraphrase Schwarz and 

Thompson’s (1990) argument for plural rationalities: both are needed, and both 

constitute IPM. However, a tension is apparent between these perspectives. It begins 

to surface in assessments of constraints to reaching IPM goals. It is this tension that 

contributes to the social construction of IPM.  

Constraints on IPM implementation 

IPM does not easily fit modern agricultural production systems in the way that 

chemical control does. The development of more productive agricultural production 

systems has frequently involved the simplification of procedures for large scale 

ventures: chemical control is simple in the sense that it is a single procedure, while 

IPM is a complex of procedures. Some commentators recommend overcoming 

constraints through attempting to fit IPM to existing systems as if it were a similar 

venture to chemical control. Other commentators recommend more of an interaction, 

fitting IPM and existing systems to each other. The orientation to constraints thus also 

shows a demarcation in perspectives. Technical constraints are identified when 

comparing the technical characteristics of chemical control and IPM, and social 
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constraints, when considering how to make farming systems and IPM compatible. 

Institutional constraints focus on the effects of funding decisions, policy and the 

organisation of science itself, and so occupy a sub-section of social constraints.  

Technical constraints 

Commentators note that IPM fares badly when they compare its technical 

characteristics with those of chemical control. For example, IPM is complex in 

comparison with spraying pesticides on simple schedules.
1
 There is a delay in seeing 

effects from using biological controls or establishing an IPM pest management 

system, in contrast to seeing the immediate effects of pesticide spraying. 

Commentators argue there is a need for change in behaviour and values in using an 

IPM approach. This contrasts with following standard practices in chemical control.  

Along with identifying constraints, commentators recommend action to overcome 

constraints. Zalom (1993), for instance,  recommends simplifying basic IPM 

practices. Other recommendations are for demonstrations that financial risk of setting 

up an IPM system is not much greater than for pesticide spraying. Other 

recommendations are that educational (extension) programmes be developed to 

change farmers’ values and  behaviour. Table 1 sets out a simple comparison of 

recommendations.  

 

 

 

 

 

                                                      

1 For instance, Wearing sees a bottleneck in the transfer of IPM technology because of its complexity and adds 

that this complexity “demands that considerable attention and resources be devoted to implementation” (Wearing, 

1988:59).  
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Table 1 Comparisons of chemical control and IPM characteristics 

                          Features 

Chemical control                   IPM                                        

Commentators’ 

recommendations for 

overcoming obstacles 

Ease of use Complexity Simplify IPM procedures 

Immediate results Delayed effects Make economic comparisons/ 

change perceptions 

Habitual use Changes needed Promote education through 

extension 

 

These constraints were identified in an international survey of entomologists carried 

out by C.H. Wearing (Wearing, 1988). Respondents report the major obstacle to 

implementing IPM is grower satisfaction with existing chemical control, lack of 

grower confidence in IPM, and general resistance of growers to change. Wearing 

comments that “in each case, 65% of the respondents rated these as major obstacles, 

matched in importance only by the related issues of complexity of IPM, and grower 

perception of higher financial risk in using IPM” (Wearing, 1988:29).  

The most important technical obstacle identified by respondents to Wearing’s survey 

was the lack of simple monitoring methods. The most important financial obstacles 

identified were farmers’ perceptions of the risk of not spraying, and the lack of 

extension funds to promote educational campaigns. There is also a lack of 

quantitative data on the value of using non-chemical tactics in an IPM system. 

(Bottrell, 1987). A report of an EPA hearing in the United States on IPM of stored 

grains (Gustafson, 1994) listed a similar set of constraints. These included the risk 

involved in changing to IPM, given the unknown effects on economics and 

profitability, as well as farmer resistance to change.  
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Social constraints 

This category of constraints contrasts with the category of technical constraints. 

Technical characteristics are important to both categories, however recommendations 

differ. The recommendations addressing technical constraints guide action toward 

making the technical characteristics of IPM similar to the technical characteristics of 

chemical control; for instance, through simplifying IPM procedures. The 

recommendations also address technical constraints through recommendations for 

altering reception of IPM, through comparative analyses or educating farmers.  

The recommendations addressing social constraints view IPM as qualitatively 

different to chemical control, requiring different forms of social interaction for 

successful implementation. In this category, authors recommend improving 

knowledge of existing farming contexts, and understanding the features of such 

systems in order to develop appropriate strategies for their use. Such 

recommendations oppose having the main focus on the technical characteristics of 

IPM.  

In his survey of entomologists, Wearing (1988) identified areas of social constraints 

under the headings financial, educational, organisational and social/marketing.  In the 

educational constraints category, Wearing identifies a major obstacle as insufficient 

training of IPM specialists, which includes their lack of understanding of farmers’ 

perceptions.  The IPM Working Group identifies a related constraint in their review of 

IPM in developing countries. They argue 

 The failure to realise and allow for the socio-economic context in which a farmer 

must operate has been a major contributory factor in the failure of science led research to 

provide workable IPM solutions (IPM Working Group, 1992:2).  

They note that in a survey for their review “the failure of researchers to adequately 

comprehend farmers’ resource constraints and decision processes was widely cited as 

a major cause of poor adoption of IPM research recommendations” (IPM W.G. 

1992:3). 
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One reason for the failure to take a broader approach to the pest management problem 

is that researchers may focus narrowly on a single pest, or a particular class of pest 

(Chin, 1992; Hall, 1995) or on the development of particular products for pest 

management (Dent, 1993). This narrow focus constitutes a constraint in this category, 

because it excludes a range of important factors such as agronomic, economic and 

social constraints (Van Huis, 1989). A narrow focus may also exclude the objectives 

and needs of potential users (Leslie, 1993).  

The problem with focusing on a single pest, or particular class of pest, is that farmers 

face multiple pest problems, from insects, diseases, weeds and nematodes 

(Hall,1995). Hall argues that the reality of multiple pest problems requires an 

integration of strategies devised for managing individual groups of pests, but that, 

rather than addressing multiple pest problems, researchers still place the emphasis “on 

individual groups of plant pests” (Hall, 1995:14). Bottrell (1987) argues that 

integration is the most difficult aspect of IPM, and is too often left to farmers to 

achieve in the field. Thus a demarcation exists between research for the scientific 

knowledge base, and research for pest management practice. In this context, some 

commentators see a science, technology and society interrelationship, and argue that 

attempts to work to a linear progression view of keeping science and social realities 

separate poses problems for implementing IPM.  

The same problems emerge when the process for developing technologies excludes 

consideration of social realities. This becomes apparent in Dent’s (1993) assessment 

of a demarcation between products and practices. Dent argues that funding is greater 

for products, or items for sale as off farm inputs, than for the development of 

practices. Products include pesticides, semiochemicals, high yielding hybrids, and 

rearing and release of natural enemies. He lists techniques or practices as “a form of 

procedure, skill or method that may be utilised by the farmer from available on-farm 

resources” (Dent, 1993:170). These include traditional farm practices of selecting 
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seeds from crops, conserving natural enemies as well as cultural control practices.
2
 He 

argues that focusing on development of products is detrimental to community based 

pest management. It prevents sustainability and is problematic for farmers. This 

suggests that the direction of scientific activity may constitute a constraint on 

development of a broader knowledge base for IPM, or development of compatible on-

farm practices.  

To support his argument that research efforts focus more on the development of 

products than practices, Dent reports the results of his CAB International database 

search for 1979-1990 (Dent, 1993:173), shown in Table 2. This list shows relative 

proportions of papers: it shows that research reports on a range of pesticides, as 

products, outnumber research reports on techniques such as cultural control. Research 

on products such as “pesticides, herbicides, insecticides, fungicides” outnumbered 

research on biological control or biological control agents by 5:1. A search of the 

CAB International database from 1991-1995 showed that proportion as 4:1, however 

there was a relative decrease in research focus on pheromones, cultural control or 

cultural methods and pest and disease resistance. Whereas there were 56 papers on the 

sterile insect technique between 1979 and 1990, there were 9 between 1991 and 1995.  

Table 2  Cab International research papers        Source: Dent, 1993:173 

Subject (keywords) Number of publications 1979-1990    

Pesticides 30 679 

Herbicides  8 736 

Insecticides  7 500 

Fungicides  5 186 

Biological control or biological control agents 10 434 

                                                      

2 Dent’s demarcation is significant: off-farm inputs may function to replace chemical control, providing a single step 

solution that differs only in type. Tactics such as cultural control practices signify a use of a complex of procedures. In 

this sense, off-farm inputs address problems associated with technical constraints identified by commentators. The 

development of tactics addresses the social constraints category of problems. 
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Pest and disease resistance  9 013 

Pheromones  2 568 

Cultural control or cultural methods  1 728 

Sterile insect technique or sterile male technique      56 

 

Whalon notes a greater commitment by industry groups to fund “near market” or 

commercial research. He describes this as a failure to see IPM as a public good, not 

just a commercial enterprise (Whalon, 1991). Whalon’s observation may go some 

way to explaining why the focus is on inputs such as chemical control products, rather 

than on practices such as cultural control, as identified by Dent.  

Dent argues that funding agencies prefer to fund product development because these 

projects “Match their own priorities and budgets; Provide maximum impact for 

minimum funding; Involve the latest technologies; Provide a high profile for the 

funding agency” (Dent, 1993:176). He also argues that scientists prefer to carry out 

research on products, because it provides “Adequate funding; Opportunities for 

pioneering research; Prestige; Problems within their own specialist subjects; Dramatic 

solutions to major pest problems” (Dent, 1993:176). Thus a policy of funding 

research on products is not a constraint for scientists, in their terms. Dent’s argument 

that product-focused research is favoured by scientists suggests that the demarcation 

between basic science and applied science does not apply here: research into products 

is “applied science”. Rather, the demarcation is between “applied science” pursued 

according to institutional interests, and “applied science” according to wider societal 

interests. The pursuit of applied science according to institutional interests thus poses 

a social constraint on the implementation of IPM, suggesting in turn that the 

organisation of institutions may pose constraints to IPM implementation.  

Commentators identify communication problems as an important class of constraints 

in this category. For instance,  lack of communication with farmers means lack of 

appreciation of their problems (Van Huis, 1989), whilst broader communication 
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problems arise between national government departments, and between national, 

regional and local governments (Holl, 1990).  

Assessments of communication problems also vary according to location. For 

instance, communication is a problem because of cultural differences between 

specialists and intended users in developing countries (Bottrell, 1987). The 

importance placed on communication with farmers differs in developed countries. 

Wearing comments “a growing number of authors (are) urging that IPM programmes 

address much more the needs, perceptions, resources, constraints and objectives of 

target farmers” (Wearing, 1988:31). He notes that implementation specialists regard 

the fit of innovations to intended users as requiring the greatest attention. He agrees 

with them that “this is the most important element in the implementation of IPM and 

it warrants much greater emphasis” (Wearing, 1988:19).  

Communication, coordination and cooperation are closely linked social constraints. 

Communication problems in turn may underlie co-ordination problems, another class 

of constraints important to this category. There are major co-ordination problems at 

the international, national, local and regional levels, as well as among organisations, 

personnel and disciplines. Wearing comments that “the organisation and operation of 

complex multicomponent innovations such as IPM involves a high level of 

cooperation among participants” (Wearing, 1988:27). Ooi (1992) attributes IPM 

program successes to efforts made to coordinate and achieve cooperation between 

Government agencies, scientists and farmers. There are, in turn, constraints on 

achieving coordination and cooperation. As Lash and Urry (1994) note, in their 

discussion of globalization and localization issues, at the international level, 

governments may be unwilling to act alone. At the national level, global changes can 

constrain national governments; and at the regional and local levels, commitments 

and interests in a locality can vary amongst different groups.   
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An emphasis on communication and on understanding farmers’ needs contrasts with 

the development of chemical control, often regarded as immediately meeting farmers’ 

needs. As Allen and Rajotte (1990) write, synthetic pesticides introduced in the 1940s 

had advantages in being relatively inexpensive, easily stored, readily available and 

extremely effective. They also gave predictable results against their targets, resulting 

in rapid and widespread adoption. Further, lower labour requirements fitted the needs 

of competitive industries. Perkins (1982) also argues that chemical control fits 

farmers’ entrepreneurial practices and market structures. IPM is again seen as very 

different to chemical control. In this category, authors argue that a failure to 

understand farmer needs and to address broader communication problems poses 

considerable social constraints on the implementation of IPM.  

Scientific institutional  constraints 

The third category constitutes a subsection of organisational constraints. This category 

is a “social constraints” category, however it differs through focusing on constraints 

on science, and constraints arising from the organisation of scientific institutions. 

A major constraint identified by commentators is lack of multidisciplinary and 

interdisciplinary collaboration. One reason for this lack of collaboration, identified by 

IPM scientists, is that policy (and funding) approaches provide short, rather than long 

term support (Corbet, 1973; Whalon, 1991). Short term funding for specialist work 

may be beneficial for product research, but inadequate for research into practices 

requiring multidisciplinary and interdisciplinary collaboration. There are also internal 

influences on collaboration. Scientific institutions tend to promote 

compartmentalisation of knowledge into separate disciplines. This leads to 

communication problems across disciplines. Further, single author, specialist papers 

are most highly valued by academic journals (Dent, 1993): this does not tend to 

promote multidisciplinary or interdisciplinary collaboration. There is general 

agreement in the IPM literature on the importance of organisational obstacles such as 
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funding policy, and multidisciplinary collaboration issues (Wearing, 1988; IPM 

Working Group, 1992; Corbet, 1973; Whalon, 1991; Dent, 1992). The constraints 

tend to work against coordination and cooperation.  

The focus in this category is primarily on science, influences on science, and the 

social organisation of science. Commentators see implementation problems primarily 

in terms of infringements on the autonomy of science, which fits with the linear 

progression view. There is little discussion of the science, technology and society 

interrelationship beyond identification of external influences on science.  

The discussion of constraints shows differences in perspective. In the first set of 

constraints implementation problems link to technical characteristics, with a focus on 

changing the way IPM is accepted by end-users.  In the second set of constraints, there 

is a sense of the science, technology and society interrelationship. Recommendations 

are for understanding the social context for the use of IPM, seeing implementation 

problems as a failure to understand the interrelationship. In the third set of constraints, 

the perspective sees science as separate: funding and policy decisions influence its 

direction. In this perspective, its research focus is narrow as it generally excludes 

issues connected with implementation and social constraints.  

Conclusion 

The discussion of differing definitions of IPM, and identifications of constraints on 

IPM implementation, begins to show two broad perspectives. On the one hand, it 

shows a fragmentation of focus on pest management problems. This follows the linear 

progression view of science, technology and society as separate, with knowledge 

developed within scientific institutional frameworks providing a knowledge base to 

be drawn upon for use in pest management practices. On the other hand, there is a 

view that an understanding of farming realities and field situations is an essential part 
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of the pest management knowledge base. This view sees a strong link between 

science, technology and society.  

The tension between the perspectives becomes apparent when there are attempts 

either to disentangle or to consolidate the science, technology and society 

interrelationship. They carry different rationalities: one is the extension of technical 

rationality. The other is a more interactive rationality based on the interrelationship of 

science, technology and society. This tension can be explored further through positing 

“Ecology” and “Participation” as major IPM constructs in the next chapter.  
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Chapter Four      Major constructs 

 

Introduction 

Differences in perspectives and disputes around pest management often relate to the 

society/nature relationship and what that relationship is, or should be. Fundamentally, 

the differences relate to whether humans are a part of nature or apart from nature. If a 

part of nature, then human activities are a part of natural systems, and analysed as 

such. If apart from nature, then the systems humans devise are artificial and separate: 

humans produce effects on natural systems or natural systems produce effects on 

humans. An understanding of how differing perspectives on science, technology and 

society relationships contribute to the social construction of IPM must include 

reference to society/nature relationships. 

This chapter argues that perspectives on the society/nature relationship reflect 

differing rationalities. This has significance for the value placed, or not placed, on the 

participation of actors outside the scientific community in IPM implementation. To 

what extent are science, technology and society relationships in IPM constructed 

through a technical rationality; to what extent are they constructed through an 

interactive rationality? 

This chapter has three main sections:   

 The origins of IPM. This section refers to work by Perkins (1982) and Palladino 

(1990). The differing perspectives on the society/nature relationship are apparent in 

their discussions of pest management disputes. 

 Ecology in IPM. This section addresses disputes more broadly. 
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 Participation. This section addresses different ideas of participation, and the forms 

that may apply to IPM. 

Origins of IPM 

A review of the origins, changes in, and influences on, IPM development is important 

for understanding the social construction of IPM. It provides a basis for understanding 

why there are identifiable demarcations in discussions on IPM, and why the 

demarcations can become a source of dispute. 

Looking backwards, IPM has its origins in integrated control (IC) which, in turn, 

arose from early scientific experimentation on biological control. Science did not 

“discover” biological control, or a number of other IPM practices. These practices 

have their origins in antiquity, and traditional agricultural practices, as well as in 

modern science, as does chemical control.
1
 Rather, modern science applies its theories 

and methods to generate and investigate problems of pest management. This brief 

review focuses primarily on IPM in the scientific framework.  

Biological control: the Vedalia beetle as an example  

Palladino writes that in 1888, the entomologists Riley and Koeble identified and 

introduced the Vedalia beetle into citrus orchards in California. Vedalia beetle is a 

natural enemy of cottony cushion scale. Following its introduction, problems posed 

by the scale disappeared. Growers “who could not justify the expense of chemical 

use” supported the biocontrol strategy. Even when chemical control was becoming 

affordable in the 1920s and 1930s, the citrus industry supported the entomologist H.S. 

Smith’s efforts “to establish biocontrol as a major area of research in the Agricultural 

experiment stations and UCAL” (Palladino, 1990:257). 

                                                      

1 Horn (1988) comments that entomologists have returned to pest management approaches used before there was 

widespread use of synthetic organic biocides. 
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Integrated control 

Palladino writes that Stern, Hagen, Smith and Van den Bosch built on H.S. Smith’s 

and then Nicholson’s work on theories on biological control. In the 1940s and 50s, 

Stern, Smith, Van den Bosch and Hagen (1959) aimed to address problems being 

experienced with the use of organic pesticides, which constituted a major crisis for 

entomologists at the time. Use of DDT to control citricola scale was proving more 

lethal to Vedalia beetle than to either citricola or cottony cushion scales, causing the 

cottony cushion scale to become a major pest problem again. Growers agreed to 

restrict their use of DDT and this also established, for integrated control specialists, 

the importance of biocontrol as a research focus. Through this experience, they saw 

the importance of considering the ecological implications of chemical control 

programs.  

Chemical control had advantages as well as disadvantages: the entomologists sought 

to exploit the advantages of chemical control and minimise its disadvantages. This led 

to the development of the Integrated Control (IC) concept published by Stern, Smith, 

Van den Bosch and Hagen (1959), in an agricultural experiment station paper, 

Hilgardia. They described IC as combining and integrating biological and chemical 

control, with chemical control used only in a way least disruptive to biological 

control. The problem became one of re-establishing the “balance of nature” after 

disruption by exotic species. Applying this concept to a pest control program, they 

argued, would restore the balance and check economic losses caused by the pests. 

They aimed to reach an equilibrium and recommended the use of insecticide only 

when fluctuations in pest numbers threatened to overtake the economic or cost/benefit 

threshold of using insecticide. This means comparing the cost of controlling pests 

with the losses from pest damage. As Palladino notes: “The sum of this conception of 

integrated control was that biological control drove the system and insecticides played 

only a marginal role in the research strategy” (Palladino 1990:259). 
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Biological control also enabled researchers to combat resistance problems. Cate and 

Hinkle (1994) write that Stern et al. were experimenting with biological control for an 

aphid pest in alfalfa during the 1950s. The pest had developed resistance to all 

insecticides being used to control it. The entomologists brought in three parasitic 

wasps for primary control, using low rates of chemicals to supplement the strategy as 

needed. Although these strategies were successful, there was concern at the largely 

unknown impact of introduced species on native species, apart from the targeted 

pest.
2
  

IPM 

Cate and Hinkle write that in the 1960s, the concepts of IC and pest management 

were used together in an FAO Panel of Experts discussion. In the 1970s, the terms IC 

and “pest management” were used interchangeably. By the end of the 1970s, the IC 

approach was synonymous with IPM (Cate and Hinkle, 1994). This approach had 

policy and funding support. In the United States, the Council on Environmental 

Quality published a report on IPM in 1972 (Council on Environmental Quality, 1972), 

leading to policy changes and initiatives. For example, large scale projects focussed 

on developing biological control for IPM, and Land Grant Universities trained many 

plant protection specialists.
3
  

Cate and Hinkle argue that the focus was on biological control until later in the 

decade when a change of Administration brought changes in funding for pest 

management research. They argue that the focus moved from a conservation of 

beneficial insects approach, to one more focused on monitoring, economic thresholds 

                                                      

2 More often an ‘exotic’ pest. 

3 In 1977, President Carter spoke of IPM in his environmental message:  “IPM uses a systems approach to reduce pest 

damage to tolerable levels through a variety of techniques, including natural predators and parasites, genetically resistant 

hosts, environmental modifications, and when necessary and appropriate, chemical pesticides. IPM strategies generally 

rely first upon biological defenses against pests before chemically altering the environment” (quoted in Cate and Hinkle, 

1994:16). This description follows Stern et al’s original concept of Integrated Control and reflects the additional work 

and development of the IPM concept. 
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and descriptive and predictive models (Cate and Hinkle, 1994:17). They suggest that 

these changes in funding policy and research focus provoked a conceptual shift in the 

foundation of IPM. 

This change also suggests a change in perspective on society/nature relations. The 

work that prepared the ground for the Integrated Control concept proposed that the 

problems farmers experienced in controlling pests were due to a disruption of the 

balance of nature. The problem was to re-establish the balance of nature after 

disruption by exotic species (Palladino, 1990). Cate and Hinkle note that a report by 

Apple and Benepal (1979), sponsored by the Experiment Station Committee on 

Policy, omitted reference to biological control. It stated that the agroecosystem must 

be conceptualised as being in a state of biological imbalance, with “man’s role” being 

to maintain that imbalance in such a way as to maximise crop production.
4
  

The approach presented by Apple and Benepal, as described by Cate and Hinkle, 

differs markedly from the original Integrated Control idea, carried over to IPM. In this 

context, Apple’s argument for maintaining the imbalance of nature does not agree 

with the biological control approach. This history implies that biological control 

moved from being a foundation for IPM to being one of a number of strategies used 

in an IPM approach. It carries with it a philosophy about the society/nature 

relationship that marks a division between perspectives. This division in perspectives 

is apparent in historical analyses of pest management disputes. 

Pest management disputes: History of science studies on expert knowledge in IPM 

In his historical analysis of expert knowledge in the entomological scientific 

community, Perkins identifies three major paradigms used in American economic 

                                                      

4 Their definition is: Integrated Pest Management is the optimisation of pest control in an economically and ecologically 

sound manner. This is accomplished by the use of multiple tactics in a compatible manner to maintain pest damage 

below the economic injury level while providing protection against hazards to humans, animals, plants and the 

environment. (Apple and Benepal, 1979, quoted in Cate and Hinkle, 1994).  
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entomology since 1945. These paradigms are chemical control, Total Population 

Management (TPM) and Integrated Pest Management (IPM). Perkins sees TPM as 

existing harmoniously with chemical control, with IPM in a somewhat adversarial 

role to chemical control, and to TPM. The basis of division rests on IPM proponents 

rejecting the idea of eradicating insects, while TPM proposes eradication through 

techniques such as sterile insect releases.  

A further means of distinguishing these paradigms is through their basic assumptions 

of the society/nature relationship. In Perkins’s analysis, chemical control and TPM 

proponents believe in the dominance of nature by technology, while IPM proponents 

do not believe that nature can be mastered. Perkins writes 

IPM is based on a naturalistic philosophy in which man cannot attain and does not seek 

total control over natural forces. It envisions man as a hopefully sharp bargainer with 

nature but never its master” (Perkins, 1982:284).  

In his Table II “Summary of Relationships between Entomological Expertise and 

Agricultural Production”, Perkins (1982) makes comparisons of the three paradigms 

according to “Origins” “Economic” “Political” “Social” and “Philosophical” 

orientations. A simplified table translates Perkins’ table to one that compares pest 

management approaches according to social organisation and the society/nature 

relationship. See Table 3.  
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Table 3 Comparisons of socially located characteristics of chemical control, TPM and 

IPM (after Perkins, 1982)    

Pest management/ control  

strategy 

Social organisation Society/nature relationship 

 

Chemical control 

 

Decentralised. 

Originates from the chemical 

industry and entomological 

laboratories. 

 

 

“a humanistic sense of nature 

dominated by man’s 

technologies” 

 

TPM 

 

Centralised. 

Developed by centralised 

USDA laboratories. 

 

“a humanistic sense of nature 

dominated by man’s 

technologies” 

 

IPM 

 

Decentralised. 

Developed in land grant 

Universities. 

 

 

“a naturalistic philosophy in 

which man cannot totally 

control nature” 

 

The idea of “bargaining with nature” as opposed to dominating nature indicates 

differing perspectives on the science, technology and society relationship. Perkins 

(1982) regards science and technology as generally separate entities, with separate 

foci, although he sees them often intertwined in entomology. He writes: “Indeed, the 

close association and frequent confounding of scientific and technological modes of 

activity in entomology is a source of some of the disputes that have racked the field in 

the years since 1945” (Perkins, 1982:164).  

Palladino’s study appears to fit this description. He focuses on a dispute in the 1960s 

between the Californian pioneers of Integrated Control, Stern, Hagen, Smith and Van 

den Bosch, and entomologists from the Canadian Department of Agriculture’s 

research sector, Turnbull and Chant.  The dispute was over the proper use of 

ecological theory in Integrated Control. Turnbull and Chant argued that the 

Californians either ignored or went against theory. They argued that “the work of 
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Smith and his heirs may have been loosely associated with a theory, but their practice 

was not actually informed by that theory” (Palladino, 1990:261). They objected to the 

emphasis being on biocontrol. They place it instead on chemical control because the 

dynamics of insect populations are “shaped by human needs” in artificial systems. 

This means that insect outbreaks are not anomalous, but expected where there is a 

reduction in the number of species and plant refuges for natural enemies. Further, 

high pest densities are possible because crops provide a food source. Turnbull and 

Chant argue that some entomologists wrongly viewed agricultural ecosystems as 

identical to natural ecosystems and that the research could not succeed until a theory 

of artificial plants and communities provided the theoretical base. 

To explain the Californians’ orientation to theory, Turnbull and Chant argued that the 

Californians were under institutional constraints, as applied scientists, to solve 

practical problems. They argued that this made them neglectful of theory, which 

called for much longer term studies. This observation of the differences in approach 

determined by “social location” was a significant component of the debate. The 

Canadians argued that ecological theory indicated the release of just one, rather than a 

number of natural enemies, at one time. Huffaker argued that Californian 

entomologists regarded releasing just one natural enemy as a misuse of public funds. 

Many years needed to be spent on exhaustive studies to find and pre-rank every 

natural enemy, before finding “the best” for use in the field. The Canadians argued 

that sparse reference to theory explained the 70% failure rate of biological control 

releases. Huffaker argued “If the empirical record of biological control was not as 

brilliant as could be expected, the reason was not lack of theoretical sophistication in 

its implementation, but the low level of financial support available for the 

development of the strategy” (Palladino, 1990:264). Palladino is unwilling to accept 

Beirne’s argument that “the imperative for these entomologists (Californian)
5
 was 

                                                      

5 Identification in parentheses added. 
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economic control of pests, and institutional survival, not ecological sophistication” 

(Palladino, 1990:262). 

Palladino takes the view that institutional factors shaped the differing perspectives but 

did not determine them. He argues that the Californian workers did work to a theory, 

that of competitive displacement. This justified their release of a number of natural 

enemies, rather than just one, a practice the Canadian entomologists felt was contrary 

to ecological theory. He argues that the reference to constraints and responsibilities 

may function much as rhetorical devices to resolve a debate about “the proper way to 

implement biological and integrated control” (Palladino, 1990:264). He argues that 

what is at stake is “the substantive nature of the theory that should guide pest control 

practices”(Palladino, 1990:265). 

The first sign of deliberate boundary drawing is seen in Palladino’s reference to 

Turnbull and Chant’s concluding argument. They argued 

biological control is ‘sufficiently specialised to warrant consideration as a science in its 

own right, one that may draw heavily on other disciplines but no more. Its parts should be 

directed inwards to its own problems, not outwards to the problems of other subjects’ 

(Palladino, 1990:260).  

This conclusion refers particularly to the use of ecology in Integrated Control. 

Palladino writes:   

Turnbull and Chant argued that the Berkeley Riverside entomologists had succeeded in 

pushing biocontrol from outside ecology to the fringes of ecology, and that they did so at 

great peril to humanity. From their point of view, such an approach to crop protection 

would never yield the degree of control desired by most agricultural producers (Palladino, 

1990:261). 

The Canadians argued that biocontrol and ecology are two distinct subjects. They 

argue that the mechanisms involved in the survival of animal populations in natural 

environments are different to those involved in the control of pest species by natural 

enemies in artificial environments. 
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Discussions around this topic are an important part of the social construction of IPM. 

IPM was originally called “Applied Ecology”, yet the application of ecological theory 

provokes disputes over relationships between science, technology and society. In a 

sense, the controversy described by Palladino appears to be as much about 

maintaining or constructing divisions between pure and applied science, and 

disciplines, as about the appropriate use of theory. This dispute over separations and 

interrelationships makes “ecology” a major construct in IPM. 

Ecology and IPM   

There are still controversies over the links between IPM and ecological theory several 

decades later. A Symposium held in 1986 discussed the application of ecological 

theory to IPM. (Kogan, 1986). This symposium grew from Levins’ and Wilson’s 

(1980) identification of a dilemma. They noted that few ecology texts provided 

examples relevant to IPM, and little of the IPM literature identifies the dependence of 

IPM on any particular theory other than the need to know a species life history, 

phenology and rudimentary population dynamics. The editor Kogan takes an 

overview of the Symposium papers and concludes that “to achieve the level of 

integration needed for meaningful ecosystems analyses, vastly improved theoretical 

and experimental bases of IPM will be required” (Kogan, 1986:xi). 

Kogan sees ecological theory and IPM as separate, although ideologically linked 

because “ecology is IPM’s ideological root” (Kogan, 1986:x). He argues that IPM 

advances regardless of ecological theory, and sometimes in contradiction to current 

theory. For example, IPM practitioners released natural enemies “with no evidence of 

advantage or disadvantage to either single or multiple introductions, despite academic 

controversies about competitive displacement” (Kogan, 1986:ix).
6
 Also, IPM 

practitioners recommended the mixing or rotation of crops “simply because the 

                                                      

6 Although Palladino argues that “competitive displacement” was the theory that IPM practitioners worked to.  
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procedure made sense from the point of view of pest natural histories and host 

affinities and not because the diversity-stability hypothesis suggested that approach” 

(Kogan, 1986:ix).  

Readshaw (1984) similarly argues that IC then IPM practices diverge from ecological 

theory, despite developing from ecological debates carried out in the 1950s and 

1960s. He argues that  

The idea that animal populations, especially arthropods, were subject to natural regulation 

or control led to the often untested assumption that arthropod pests were in fact limited in 

abundance by natural enemies, ie ‘beneficials’ (Readshaw, 1984:157).  

He argues that only some pests such as mites, scales and mealybugs are subject to 

natural control, while others are not, at least, not within tolerances acceptable to 

modern agriculture. He comments that nevertheless, IPM programs incorporated the 

idea of conserving beneficials through withholding pesticides, or using ‘soft’ 

pesticides that harmed only the key pest.  

Kogan (1986) writes that the design, and even implementation of some of the most 

successful IPM programs made sparse reference to ecological theory. However, 

despite the successes, there is consternation at IPM’s seeming lack of a theoretical 

base, or reference to the basis of ecological theory. As Kogan writes: “the perception 

that IPM lacks a solid theoretical background is a matter of grave concern to both 

practitioners and theoreticians of IPM” (Kogan, 1986:x).   

Palladino’s (1990) discussion of disputes in the 1960s showed that the point of 

contention was over narrow reference made to ecological theory for practical 

application. Palladino argues that the dispute hinged on theoretical competitiveness. 

Other commentators argued that lack of funding, social responsibility or institutional 

imperatives explained limited reference to theory. A further possibility emerges in 

current discussions on the topic of linking ecological theory and IPM. Narrow 

reference made to ecological theory may reflect its limited relevance to practical IPM 
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application. One reason for this limited relevance may be the dominance of the linear 

progression model that separates science, technology and society. This possibility 

emerges when considering the subjects that theory in ecology excludes.  

For example, the exclusion of human action appears to predominate: Kogan argues 

that humans often do not occupy a place in ecological theory. He notes that current 

theory is often reductionist, while IPM requires a broader approach. He argues that 

“most ecological theory treats humans as outside observers, yet in the context of IPM, 

humans are an integral part of the system, often acting as the dominating force” 

(Kogan, 1986:122). He notes that the fields of insect plant interactions (IPI) and host 

plant resistance (HPR) differ. IPI was developed to explain natural systems, and 

excludes humans from those systems. HPR includes humans at the second and third 

trophic levels, as “primary consumers”, who constitute “mortality factors for 

competing herbivores” and whose agricultural practices constitute an important role 

in the reproductive ecology of crop plants. Through this role, humans “coevolved” 

with crop plants “into a complex mutualistic relationship”.  

This presentation of human activity provides a very narrow behavioural description 

focusing on human impact on plant systems. It appears to extend technical rationality 

into the social sphere.  It also suggests a contradiction. Analysis excludes human 

action (in IPI) or includes it only in reductionist behavioural terms (in HPR). 

However, the problems IPM specialists face are within a framework of active human 

intervention, as noted by Levins (1986). Ecology excludes more complex notions of 

human activity: this suggests reasons why ecological theory is only partially 

applicable in practice.  

As Norton and Walker (1982) argue, there are difficulties involved in applying 

ecological analysis to problems of resource management. They write that, on the one 

hand, “Principles of Ecology” can refer to values associated with the problem source 

and possible action on those problems. On the other hand, the term can refer to the 
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application of scientific hypotheses to a resource management problem. Norton and 

Walker note that there are no clear guidelines as to which principles should be 

applied. They observe that impact assessors may react to problems in an ad hoc 

manner. They may rely on “…a combination of empirical experience and those few 

principles and concepts that appear relevant to the situation at hand” (Norton and 

Walker, 1982:310). They note that in ecology, principles are either stated too broadly, 

making it difficult for planners and others seeking to apply ecological principles, or 

they are too specialised. They note further, that in Ecology, “tight laws that are 

applicable to all conditions are unlikely to exist”.  They argue that “the development 

of applied ecological principles has been constrained by the lack of a conceptual, 

problem-oriented framework” (Norton and Walker, 1982:311). 

This observation is borne out by Levins’ and Wilsons’ (1980) paper, which catalysed 

the 1986 symposium. Their paper suggests that ecological theory is not directly 

applicable to problems IPM workers face in the field. They argue that apart from 

research into parasitoid/host dynamics, “little fundamental research into population or 

community ecology is directed at systems relevant to agriculture”. The models most 

commonly used in ecological theory have “abstracted away features of the 

agroecosystem that are critical for its understanding.” (Levins and Wilson, 1980:287). 

For instance, they argue that models of “species coexistence” focus on population 

size. In this model, the regulation of populations occurs through predation and 

competition for resources. However, in agriculture, it is the farmer who determines 

the population density of plants. Again, coexistence theory ignores seasonality. This is 

an important factor in the agroecosystem, because it is the farmer who makes 

interventions and adjusts plant populations according to the season. 

It seems that ecological theory provides a sparse description of society/nature 

relations. This makes sense of the criticism that IPM as “applied ecology” draws upon 

the theoretical base only selectively, otherwise framing its research according to “real 

world” applications. Jones and Lawton (1995) demonstrate that there are pressures on 



 75 

theory in ecology to become more attuned to real world applications. This promotes 

something of a tension between criticisms that IPM, in an applied sense, needs to be 

more theoretically grounded, and implications that ecology needs to become more 

practically grounded.  

Jones and Lawton (1995) edited a volume of papers from the Cary Conference, which 

was organised specifically to address the linkages between population ecology and 

ecosystem ecology. They see a major schism between population/community ecology 

on the one hand and ecosystem ecology. Levins (1986) similarly noted the division 

between these two main perspectives. Jones and Lawton argue that resource managers 

cannot afford to make fine academic distinctions between population and ecosystem 

ecology in considering global environmental change. The differing approaches are 

distinguished by “a focus on organisms vs a focus on materials and energy” (Jones 

and Lawton, 1995:2). The authors argue that these fields must be integrated as “a 

prerequisite for deeper theoretical understanding and the practical applications of 

ecology” (Jones and Lawton, 1995:3). They argue that when population and 

ecosystem perspectives are integrated, the distinctions between pure and applied 

ecology disappear. The Cary conference, they note, “sparked a renewed sense of 

commitment among the participants toward integration and synthesis in ecology” 

(Jones and Lawton, 1995:x). They note that the discipline of Ecology has developed 

rapidly and has “fractionated” into numerous specialties. They regard this 

fragmentation as counterproductive for the discipline as a whole, given its nature as 

an integrative science.  

Lubchenco notes in the Cary Conference papers that environmental problems are 

growing beyond our ability to understand them, and these changes “have precipitated 

changes in the kinds of questions ecologists ask. As Jerry Franklin has noted ‘The real 

world has become the cutting edge of our science’” (Lubchenco,1995:300). 

Lubchenco similarly notes that the distinction between pure and applied science in 

ecology has become blurred, however there are still a number of separate approaches. 
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Lubchenco notes that, while the Cary Conference participants proposed many 

admirable conceptual frameworks for bringing together the great number of 

approaches in ecological theory, a “Grand Unifying Theory” is missing. 

The extent to which a “Grand Unifying Theory” can incorporate a broader societal 

dimension is unclear. However, Haila and Levins (1992) argue for a more interactive 

perspective for ecology. They argue that there are differing ideas of what the term 

“ecology” means because there are several important dimensions to ‘ecology’. These 

dimensions differ in content and background, but they are not separate. Haila and 

Lewis consider that “an understanding of their mutual connections is a most urgent 

task” (Haila and Levins, 1992:ix). The first three dimensions make particular 

reference to nature’s economy. Firstly, as a material fact; secondly as “a biological 

discipline investigating nature’s economy”; and thirdly, as an idea of how we should 

relate to nature’s economy derived from our knowledge or beliefs. The fourth 

dimension denotes ecology as a movement, which focuses on “political activities 

trying to transform society to agree with ecological ideals” (Haila and Levins: ix). 

Ecology in IPM generally refers to ecology as a biological science, generally separate 

from technology and from society.    

Technical rationality predominates in ecology, as a biological science discipline. 

Humans occupy a place in some streams of ecological theory, primarily providing 

behavioural impacts. However, social action is excluded. Broader approaches are 

becoming important, although they do not include the social or interactive sphere as 

part of the analysis.  It is in discussions of participatory approaches that the social or 

interactive sphere becomes important, questioning the dominance of technical 

rationality.  
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Participation and IPM 

In the developed world, authors such as Wynne (1983) have studied issues of 

participation in science and technology.  He extended the traditional approach of 

quantitative risk assessment to include the possibility of citizen participation in 

assessment of risky technologies such as nuclear power. The issues he addresses have 

significance for the development and implementation of technologies in other fields. 

Wynne describes the power relations involved in non-participatory development of 

technology as a shaping of society by elite over which non-participants have little 

control. He writes  

My central argument is that the social process of innovation (including decision-making 

over development) with many modern technologies has become so extremely socially 

alienated from the ordinary social world of its implementation as to undermine its 

practical viability (Wynne, 1983:13).   

This argument accords with the category of social constraints on the implementation 

of IPM. Further, there are divergences in IPM between placing the emphasis on 

achieving practical viability through basic research or through encouraging or 

enabling farmer participation.  

Calls for farmer participation are calls for more overt involvement of farmers in 

developing pest management for agricultural production systems. Merrill-Sands notes 

that “collaborative farmer participation has been used most frequently in programmes 

that required routine monitoring of data on farmers’ circumstances” (Merrill-Sands, 

1992:126). Andrews, Bentley and Cave (1992) consider the advantages of farmer 

participation, seeing broader possibilities for participation. They note that farmers 

may help identify opportunities for change, and constraints to change; and they may 

provide financial, logistical and intellectual support to operational aspects of 

experimentation through providing inputs, labour and land. They may contribute to 

plot selection, development of evaluation criteria and interpretation of experimental 

results, and ascertain if a proposed cultural practice fits the production system. They 
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may also adapt technologies by creatively combining elements of existing and 

proposed technologies. On these grounds, Andrews, Bentley and Cave identify 

potential for participation in research design, on what investigations should be 

undertaken, what experimentation should accomplish and what evaluation criteria are 

most important. Participation in these areas can draw farmers into the decision-

making process. 

The extent of farmer participation observed by Merrill-Sands is very different from 

that proposed by Andrews, Bentley and Cave. Participation can be a very broad term 

for a range of interactions. Cornwall (1994), for instance, lists at least 29 participatory 

approaches. Particular programmes may seek farmer participation according to the 

advantages they see in involving a broader range of actors in programme 

development. In some senses, drawing farmers into a development project may give 

developers an insight into farming systems in order to provide more appropriate 

technology. It may also provide more control over what farmers do with the 

technologies and therefore allow technology developers to maintain some control over 

the path of development. Under the chemical control system of pest management, 

participation in development is not a major issue where there is more often direct 

technology transfer.
7
 For this reason, participation is a relatively new process for 

scientists to consider in their research efforts.  

Participation may be a good, in terms of achieving practical viability of technology, or 

it may be a good in promoting equity in developmental decision-making. Cornwall 

points to the way “participation.. has become a familiar part of the rhetoric of 

institutions ranging from the smallest NGO to the World Bank” (Cornwall, 

1994:102). She notes that Biggs et al. identify 4 kinds of participation: contractual, 

consultative, collaborative and collegiate. These categories refer to levels or depths of 

                                                      

7 Calls for participation are linked more to the development of farming systems research, appropriate technology research 

and participatory research, all of which are increasingly seen as relevant to the development and implementation of IPM. 
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interaction of various forms of participation and they consider the deeper levels of 

participation involve groups more than individuals.  

These terms are useful for considering farmer participation in IPM. “Contractual” 

participation implies an involvement of individual farmers in, for example, field 

trials, where farmers give over a portion of their crops for research, but otherwise are 

not involved.  “Consultative” participation can be individual or group based.  It 

implies seeking opinion, for example on the acceptability of an innovation, but the 

participation otherwise does not contribute to design or implementation of a 

technology or process. “Collaborative” participation implies working together on 

design or implementation to meet agreed upon goals and separate interests.  

“Collegiate” participation implies a ‘meeting of experts’ approach, such that 

researchers and farmers for example, meet as equals to identify and work on 

problems, each bringing their own expertise to the process. The latter two categories, 

“collaborative” and “collegiate” provide the clearest models for participation in 

decision-making. The categories “contractual” and “consultative” imply more of a 

seeking to implement decisions already made, or to gain approval of decisions already 

made. The categories “contractual” and “consultative” fit more with utilitarian aims 

for participation. This differs from ideological aims of, for instance, promoting 

democratic decision-making on technology choice. Arguably, contractual 

participation is most common, while collegiate participation is either rare, or rarely 

made visible or promoted.
8
  

“Contractual” and “consultative” categories constitute the most common forms of 

participation discussed in IPM literature. A review of recent CAB International, 

Agricola and Sociofile abstracts using the keywords “participatory research” for 

                                                      

8 Fujisaka (1992) writes of the important role farmers played in rice research, with official recommendations following 

farmers’ practices, and with farmers carrying out experimentation. However, he argues there is little acknowledgment of 

farmer experimentation: scientists may “forget” the origins of innovations; or borrowing from farmers is considered 

unscientific (p.72). 
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research in agriculture identified 11 papers. Only 1 paper out of 11 addressed the idea 

of farmer and scientist research collaboration: in this paper, Okali (1994) argues that 

few projects have developed an approach to formal and informal interactions in 

research. See Table 4. 

Table 4 Differing meanings of “participatory research” 
9
 

Extractive (Waters-Bayer) 

Participation of farmers to provide information to enable 

researchers to design acceptable systems/ to add to scientific 

knowledge 

 

 

1, 2, 4, 5, 9, 10, 11 

Enriching (Waters-Bayer) 

Participation of farmers for local problem solving/ to enable farmers 

to carry out autonomous research and development through local 

networks 

 

 

3, 7, 8 

Collaborative 

Participation for collaboration between scientists and farmers 

 

6 

 

Andrews, Bentley and Cave provide a discussion on the models they consider 

dominant in research and implementation of biological control, and where 

participation fits in. The following figure presents their description of two approaches 

to the issue of farmer involvement in the development and implementation of 

                                                      

9 (1) Chittiraichelvan, R. (undated) Indigenous knowledge of farmers: its use in extension strategies for rainfed agriculture. 

(2) Merril-Sands, D. (1994) Farmers and researchers: the road to partnership.(3) Waters-Bayer, A. (1994) Studying 

pastoral women’s knowledge in milk processing and marketing - for whose empowerment?(4) Hargrove, W.L. et al 

(1994) The SANREM CRSP: a framework for integration of systems analysis methods in a sustainable agriculture and 

natural resource management research and development agenda. (5) Chuma, E. (1994) Contribution of different 

evaluation methods to the understanding of farmers’ decisions on adoption and adaptations of innovations. (6) Okali, C. 

(1994) Farmer participatory research: rhetoric and reality(7) Prain, G. (1993) Networking for low-external-input and 

sustainable agriculture: the case of UPWARD(8) Chambers, R (1993) Methods for analysis by farmers: the professional 

challenge(9)  Fujisaka, S. (1994) Trees, grasses and weeds; species choices in farmer-developed contour hedgerows. (10) 

Prain, G (1992) Local knowledge, global science and plant genetic resources: towards a partnership(11) Sandoval, VN 

(1994) Memory banking protocol: a guide to documenting indigenous knowledge associated with traditional crop 

varieties 
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biological control. They propose conjunctions of participatory and non-participatory 

research, and participatory and non-participatory implementation. These conjunctions 

are presented in Figure 1.  

Figure 1 Conjunctions of research and implementation 

 Participatory 

Implementation            

Non-Participatory 

Implementation                       

Participatory 

Research 

Extremely Uncommon Less common 

Non-Participatory 

Research 

Most common Common 

 

Andrews, Bentley and Cave argue that in development and extension of biological 

control, there are some appropriate areas for non-participation, while other areas are 

appropriate for participation or partial participation. They regard the most common 

model, non-participatory research/ participatory implementation, as non-viable in the 

developing world apart from producing marketable inputs for profit. They argue 

“Each of the other three approaches has a legitimate role, and is appropriate to certain 

expected outcomes” (Andrews, Bentley and Cave, 1992: 437). An expanded table 

presents the practices and techniques that Andrews, Bentley and Cave associate with 

the different research and implementation conjunctions. Table 5 shows these 

relationships. 
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Table 5 Conjunctions of research, implementation and associated practices 

Model  Research and 

implementation type 

Status Practices, products, techniques 

 

 

 

Active 

Model: 

“Farmer as 

protagonist” 

 

Non-participatory 

research/Participatory 

implementation 

 

_______________ 

Participatory research/ 

Participatory 

implementation 

 

Most common: 

Ineffective for 

extension of 

information. 

___________ 

Extremely 

uncommon and 

challenging 

Inputs: chemical and microbial 

insecticides; choice of seed 

developed by plant breeders; 

inundative releases of 

beneficials 

___________________ 

Conservation techniques; 

manipulative techniques; 

Extension of information in a 

heterogeneous environment 

 

 

 

Recipient 

Model: 

“Farmer 

bypass 

model” 

Non-participatory 

research/ 

Non-participatory 

implementation 

 

__________________ 

Participatory research/ 

Non-participatory 

implementation 

Common 

 

 

 

 

___________ 

Less common 

Sterile insect method; research 

initiated classic biological 

control: introduction and 

establishment of exotic natural 

enemies. 

_______________ 

Farmer mandate of biocontrol 

program: farmers modify 

practices temporarily to help 

establish beneficial organisms; 

inoculative releases of natural 

enemies. 

 

 

The range of participatory forms described by Andrews, Bentley and Cave is broad, 

and reflects differing perspectives on society/nature relations, as well as science, 

technology and society relationships. The breadth of possible forms of participation in 

IPM that they identify again shows a lack of closure, and a number of different 

possibilities in its construction. For example, “choice of seed development” is an 

example provided by these authors, of non-participatory research, and minimal 

participatory implementation. This does not mean that they recommend seed be 

developed through non-participation in research, nor that seed can only be developed 

through that particular conjunction of research and implementation. There are other 
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possibilities. For instance, Sperling and Scheidegger (1995) provide an example of 

the benefits of farmer participation in bean selection in Rwanda. In a developed 

country case, several authors note the marginalisation of farmers from plant breeding 

decisions for hybrid corn when it was developed  in the US. They refer to the hydrid 

corn case as a paradigm example of the large scale industrialisation of agriculture 

(Goodman, Sorj and Wilkinson, 1987; Fitzgerald, D, 1993). In this case, a particular 

technology is not necessarily aligned with a particular form of human association 

because of its characteristics. Rather, the form of human association it is aligned with 

depends on broader societal considerations and social relations.  

Conclusion 

The perspective on IPM that identifies social constraints sees a failure to forge links 

between science, technology and society as a major obstacle to implementation of 

IPM. The idea of participation thus constitutes a second major construct in the social 

construction of IPM: different forms of participation engaged in, or promoted, 

construct IPM in different ways. This constitutes another dimension to the 

society/nature relationship. 

Tensions within the constructs of “Ecology” and “Participation” characterise IPM.  

Ecology takes an approach, predominantly, of technological rationalism, seeing 

science, technology and society as separate. This is apparent in discussions of the 

nature/society relationships, and in the scope for theory. Despite acknowledgment that 

the discipline of Ecology must become attuned to real world problems, the linear 

progression perspective dominates. Some discussions on participation also fit this 

view, because there are different concepts of participation. However, there are also 

concepts of participation that express more of an interrelationship between science, 

technology and society, thus implying the possible use of a more interactive 

rationality in approaching IPM implementation.  
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Andrews, Bentley and Cave’s model of participatory and non-participatory 

conjunctions, primarily in biological control, introduces the idea of linking different 

technical components in IPM with different forms of participation. It provides the 

basis for an argument or exploration of how different technologies may promote 

different forms of human association, as discussed by Winner (1980). It can also be 

linked with Schwarz’s (1990) typology in Chapter two. Different technologies may 

enable farmers and others to move between quadrants, between entrepreneurial, 

egalitarian, hierarchical or fatalistic quadrants. An implementation problem may arise 

because different technologies, pursued through different forms of participatory 

research and implementation, push farmers and others into conflicting or 

contradictory categories in the context of practice. This is explored through the results 

of fieldwork in the next chapters. 

Chapter five explores perspectives on IPM at the local level, and a case study on the 

Agrilink information system follows in Chapter six. The case study includes 

consideration of participation in the history of Agrilink’s development. The study 

seeks to identify the feasibility of siting the development and implementation of the 

information system in the category of participatory research/participatory 

implementation, as discussed by Andrew, Bentley and Cave (1992).  
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Chapter Five  Perspectives on IPM at the local level 

 

Introduction 

This chapter discusses research carried out to gain an understanding of on-farm issues 

and experiences that are significant in the use of IPM at the local level. It has five 

components:  

 emergence of the research question from initial observations and discussions with a 

farm family using an IPM approach 

 the methodology used for field work 

 the pilot study in the Mundubbera and Childers area  

 interviews with smallcrops growers in Bundaberg 

 an evaluation of the Tomato Pest Management Problem Specification Workshop 

Emergence of the research question and determination of the research approach 

The topic for this thesis emerged after making an initial observation during focus 

group discussions for a farm safety project. One of fourteen focus groups mentioned 

IPM as a significant farming practice when discussing how to reduce pesticide 

hazards. The group, in Mundubbera, gave the impression that not using IPM was 

aberrant in their area. In other areas, only one farm family, from Childers, mentioned 

IPM as a significant farm practice.  It appeared that using IPM was unusual in that 

area. The overall impression I received was that IPM was a good thing: in which case, 

I wondered why its use appeared erratic.
1
 At the beginning of work for this thesis I 

returned to the area to pursue the question. I learnt more about IPM through the 

grower family in Childers, discussing their farm practices and learning from examples 

                                                      

1 The focus of the project did not lead toward pursuing the observation. 
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and demonstrations while accompanying them in their daily work in the orchard and 

packing shed.  

The Childers growers, Tom and Donna,  bought a 60 hectare avocado farm 12 years 

ago. The previous owner used chemical control of pests, spraying to an unvarying 

annual schedule. After a few years, the area surrounding their farm became 

residential, with houses appearing around  the perimeter of the orchard. Tom and 

Donna responded to the residents’ complaints about spray drift, and their own 

problems with pesticides, by considering how to reduce pesticide use. About 6 years 

ago, an IPM project began in their area, led by John Hall, a Bundaberg pest 

management consultant. Tom attended the project’s TAFE course in Childers to learn 

about insect identification and monitoring tactics. After some months, the project 

leaders decided to concentrate on the Bundaberg area, 50 kms away, closing down the 

project in the Childers area. However Tom and Donna felt that IPM had potential for 

their farm, and they persisted with their own learning, experimentation and 

observation. They were gradually decreasing the number of pesticide sprays through 

devising manipulative and conservation techniques. For example, they opened up the 

trees through pruning to decrease hiding places for the fruit spotting bug, a major pest 

problem, and to allow spray into the centre of the tree. They also pruned branches 

away from the ground to prevent disease. They experimented with insects they found 

in the orchard and identified beneficials, such as the assassin bug, so as to conserve 

them.  

They were actively trying to promote the use of IPM in the area through their grower 

association. They also allowed DPI extension officers to hold field days on their farm 

to demonstrate insect identification and monitoring techniques to other growers. Tom 

and Donna felt that other growers in the area were locked into chemical control 

strategies. The other growers copied their techniques, since Tom and Donna’s yield of 

first class quality fruit often increased,  but they copied them in a random way. Tom 

and Donna felt that the growers were using the tactics without understanding why, 
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and so caused more harm than good.
2
  They also attributed the erratic uses of IPM to 

some expert advice given to growers. They spoke of avocado growing in another area, 

where they felt the advice given to growers on pruning strategies created problems 

requiring chemical control.  

I talked with entomologists and read some of the literature on IPM, which confirmed 

widespread experience of IPM implementation problems. Some of the literature 

agreed with Tom and Donna’s observation that growers were tied into chemical 

control. There was a sense in the literature that the problem hinged on grower 

intransigence, unwillingness to change. The literature attributed reluctance to abandon 

chemical control, except in times of crisis, to uncertainty about IPM because of  its 

complexity and the lack of comparative studies to show whether there was financial 

advantage or disadvantage in using IPM. The literature also pointed to failure to 

understand the social context of pest management practice.  

There were several possible reasons for differences in IPM use between the two areas: 

1. There was a longstanding IPM program in the Mundubbera area, but not in the 

Childers area. Circumstances forced Tom and Donna to decrease pesticide spraying so 

they had to develop other pest management approaches: perhaps other growers in the 

area were not under the same pressure to develop expertise in the absence of a guiding 

program. 

2. There may be more effective IPM techniques for dealing with citrus pest problems 

than with avocado and small crop pest problems. 

3. An established program with effective IPM techniques may mean less uncertainty or 

complexity to the IPM approach in the Mundubbera area than in the Childers area.  

                                                      

2 For example, using beer as a yeast based product  in fruit fly traps killed more pollinators than fruit flies, because the 

pollinators were attracted to the sugar.  Using vegemite instead provided the yeast that the fruit flies sought, but not the 

sugar, so did not kill the pollinators.  
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4. An established program, and widespread use may mean there was more support 

available in the Mundubbera area and therefore possibly more collaboration between 

growers and professionals from the IPM program 

I decided to conduct a pilot study, comparing the Mundubbera and Childers areas to 

find points of difference between the two areas, and to see if the factors mentioned in 

the literature explained the different uses of IPM between the two areas. Results of 

this comparison would show some preliminary elements in the social construction of 

IPM.   

Methodology 

There are several useful research methods for exploring these possible differences. 

Two major methods are questionnaire and survey methods, and individual in-depth 

interview methods.  These methods can be assessed on their appropriateness to the 

question by drawing from Marshall and Rossman’s comparison of Strengths of Data 

Collection Techniques Table 3.4 (Marshall and Rossman, 1989:102). Marshall and 

Rossman compare 14 techniques. Table 6 reduces their table of comparisons to a 

comparison of the questionnaire/survey, and interview techniques. “Questionnaire and 

survey” are included in the same category, but are presented separately in the table. 

Surveys may use both questionnaire and interview techniques in the sense of 

including probe questions when administered in person. However, they are oriented 

largely to the questionnaire format with the aim of collecting data from a large 

number of people, enabling quantitative analysis of phenomena such as trends, uses or 

attitudes.  

“Interviews” refers here to in-depth interviews, where the aim is to understand why 

phenomena such as trends, uses or attitudes may emerge. A smaller number of 

interviewees are involved than are sought to provide responses to surveys or 

questionnaires. In the qualitative approach, using in-depth interview techniques, 

several studies are conducted to explore issues arising from preceding studies because 
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data is sought as much to generate further research problems as to answer specific 

research questions. “Interviews” may include a questionnaire segment, but they are 

oriented to a less structured and bounded format, to enable issues not previously 

considered to emerge.  

In this section, interviews were conducted with consultant and growers in the 

Mundubbera area, and with growers in the Childers area, for the pilot study. 

Interviewees were selected by the Mundubbera consultant from his list of clients as 

representing established growers using IPM over a period of time: a category he 

considered representative of his area. In the Childers area, my grower contacts 

selected interviewees to be representative of the diversity of growers and orientations 

to IPM in their area.  

Thus interviewees in Childers represented new and established growers; growers 

farming small and large holdings; growers with an interest in IPM, and growers who 

used conventional control methods. In a second round of interviews, a consultant in 

Bundaberg selected eleven of his clients for in-depth interviews, as representative of 

the diversity of growers in the area, and as representative of differing orientations to 

IPM in the area. My contacts who selected interviewees were very aware of the need 

to gain a representative view of their areas, and given the small numbers of 

interviewees, their local knowledge ensured an acceptable level of diversity was  

represented.   

Two sets of interviews were also conducted with a total of thirty Pest Problem 

Specification Workshop participants, representative of a broad range of groups 

involved in IPM pest management. The groups included research scientists, 

government department managers, extension personnel, consultants, growers and 

representatives of agribusiness companies. Table 6 presents the comparative strengths 

of data collection methods from Marshall and Rossman (1989).  



 93 

Table 6 Strengths of data collection techniques. From Marshall and Rossman (1989) 

 Questionnaire Survey Interview 

Data easy to manipulate and 

categorise for data analysis 

 

         

Obtains large amounts of 

expansive and contextual data 

quickly 

 

   

Easy and efficient to administer 

and manage 

 

   

Easily quantifiable and amenable 

to statistical analysis 

 

   

Useful for discovering complex 

interconnections in social 

relationships 

 

   

Easy to establish generalizability 

 

   

Previous researchers have 

developed useable measuring 

devices 

 

   

Facilitates analysis, validity 

checks, and triangulation 

 

   

Facilitates discovery of nuances 

in culture 

 

   

Great utility for uncovering the 

subjective side, the “native’s 

perspective” of organisational 

processes 

 

   

 

Marshall and Rossman also compare weaknesses of questionnaire/ survey techniques 

and interview techniques. These are presented in Table 7. 
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Table 7 Weakness of data collection techniques. From Marshall and Rossman (1989) 

 Questionnaire Survey Interview 

Data are open to misinterpretation 

due to cultural differences 

 

   

Requires specialised technical 

training for data collection 

 

   

Dependent on the cooperation of a 

small group of key informants 

 

   

Difficult to replicate; procedures 

are not always explicit or are 

dependent upon researcher’s 

opportunity or characteristics 

 

   

Expensive materials and 

equipment 

 

   

Especially dependent upon the 

honesty of those providing the data 

 

   

Highly dependent upon the ability 

of the researchers to be 

resourceful, systematic, and 

honest, to control bias. 

 

   

 

In the above tables interviews have as many strengths as surveys or questionnaires, 

but more weaknesses. Marshall and Rossman argue that surveys are advantageous 

when there is a need to assemble quantitative data on a problem or population. They 

comment 

Strengths of surveys include accuracy, generalizability and  convenience. Accuracy in 

measurement is enhanced by quantification, replicability and control over observer 

effects. Survey results can be generalized to a larger population within known limits of 

error. Surveys are amenable to rapid statistical analysis and are comparatively easy to 

administer and manage. However, surveys have weaknesses. For example, they are of 

little value for examining complex social relationships or intricate patterns of interaction. 

The strengths of surveys can also be weaknesses. While controlling accuracy, a survey 

cannot assure without further evidence that the sample represents a broader universe. 

(Marshall and Rossman, 1989:85) 
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Along with the strengths of interviews identified in the table, they argue that the 

technique has limitations and weaknesses.  

Interviews must involve personal interaction; cooperation is essential. Interviewees may 

not be willing to share all the information that is  needed with the interviewer. The 

interviewer may not ask appropriate questions because of a lack of expertise or familiarity 

with technical jargon; conversely, the answers to the questions may not be properly 

comprehended by the interviewer- or worse, interviewees may not always be truthful. 

Interviewers must have good listening skills, and must be skilful at personal interaction 

and question framing. In addition, they must cope with concerns about data quality. 

(Marshall and Rossman, 1989:83) 

The major points of difference are that interviews can explore issues that emerge in 

discussion. These issues may be surprising, or not have been previously considered. 

Surveys and questionnaires tend to draw boundaries around the information 

considered relevant, so they do not have this flexibility. Drawing boundaries around 

the topic and relevant data before collection can lead to more efficient data collection 

and analysis, while interviews open up areas for consideration, and must often be 

dealt with in situ. Bias can emerge through selecting out areas of particular interest, 

and ignoring other areas that may be equally important to the interviewee. Choice 

ultimately depends on the research problem, or what the researcher wants to know. 

A combination of these methods can balance out strengths and weaknesses, and 

researchers may use a combination for that purpose. Hakim comments that combining 

qualitative research, including in-depth interviewing, and survey work can provide 

different and complementary information. As she argues, if looking at determinants of 

people’s behaviour and views at the macro level, surveys are appropriate.  

But, if one is looking at the way people respond to these external social realities at the 

micro-level, accommodating themselves to the inevitable, re-defining the situation until it 

is acceptable or comfortable, kicking against constraints, or fighting to break out of them, 

or even to change them, then qualitative research is necessary. If surveys offer the bird’s 

eye view, qualitative research offers the worm’s eye view (Hakim, 1987:28).  

The idea of the semi-structured interview goes some way to addressing strengths and 

weaknesses and emergent problems. It is a combination of a minimum of survey 
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questions, and a maximum of in-depth interviewing. A structured segment 

administered to all interviewees allows systematic exploration of regional or area 

level questions.  In-depth interviewing then follows as the major strategy. Thus 

interviews can reveal patterns and trends, while also opening up new areas, enabling 

rapport to be established with the interviewee.  

This phenomenon of interaction between the researcher and interviewee raises 

research problems for some and is actively welcomed by others. Surveys, and often 

interview design, tend to try to control this phenomenon, and achieve objectivity, 

through seeking to neutralise subjective effects that may distort the data. Other forms 

of interview seek subjective responses to develop an understanding of people’s 

experiences, in keeping with the hermeneutic method. This may be the object of the 

interview, rather than the collection of data, because some researchers are reluctant to 

claim that data, in the scientific methodology sense, can be drawn from 

researcher/interviewee interaction.  

For example, Littlejohn and Melouk argue that the interviewee brings preconceptions 

about what the interviewer wants to know, and may object strenuously to the 

interviewer’s own preconceptions apparent in the questions asked. They write 

“Uncertain of the role of  ‘interviewee’, the person concerned may feel unsure of the 

relevance of what he/she is going to say and uncomfortable with the options (such as 

multiple choice). In some cases, this uncomfortableness will result in outright 

rejection” (Littlejohn and Melouk, 1988:71). They writes that interviewees may object 

to an unnatural frame placed on the conversation. They argue that  

As interlocutors, we always monitor the response to what we say, building up a 

conversation ‘brick by brick’. ‘Perceptions’, ‘views’ and ‘opinions’, therefore, do not 

exist as  ‘thing-like entities’; they are fluid, changing like a chameleon, according to the 

social location. Data, then, which actually permits generalisations about respondents’ 

views may simply not exist (Littlejohn and Melouk, 1988:74).  

My perspective is that the interview process is one of actively trying to see through 

the interviewee’s eyes and engaging the interviewee in seeing through the researcher’s 
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eyes, rather than attempting to minimise those subjective effects.  As Littlejohn and 

Melouk indicate, the interviewee may be attempting to see through the researcher’s 

eyes before the interview even takes place, in speculating about what the researcher 

wants and possibly framing answers accordingly. My perspective is that as part of the 

interview, an active discussion over the research topic may lead to a collaborative 

venture of attempting to frame questions and answers in a way that is significant to 

both parties. 

Thus the completed interview is an outcome of the interaction between interviewer 

and interviewee. The outcome of the interview can take different forms, because 

researcher and interviewee have different frames of reference. The researcher’s frame 

of reference is the research problem. It also contains assumptions about the 

interviewee’s activity. The interviewee’s frame of reference is the social context of 

the activity the researcher is inquiring about. It also contains assumptions about what 

the researcher wants to know, and why. In the interview, active negotiation over 

topics significant to the researcher and interviewee can take place. This goes some 

way to breaking down assumptions. It also allows discussion of issues important to 

the interviewee, and therefore, access to a “worm’s eye view” in Hakim’s words, 

rather than questioning for answers to issues possibly important only to the 

researcher. The same problems of hidden assumptions apply to questionnaire and 

survey work, however these methods provide less chance for negotiation over what 

the encounter between researcher and respondent should be about. Some research 

problems call for avoidance of these subjective effects while others rely on eliciting 

them. Certainly, questions on the macro level or for eliciting data for statistical 

analysis have less need for negotiation than do studies at the micro level.   

I wanted to understand the more subjective side of IPM acceptance and use, while 

also wanting to compare regions. My interest was in gaining the ‘worm’s eye view’ in 

Hakim’s words, or at least, the farmer’s eye view, on IPM implementation problems. I 

wanted to ascertain relationships between the social and technical because my 
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hypothesis was that use of IPM depended on interactions between the technology and 

the social context. One form that this interaction takes is seen in Tom and Donna’s 

practices: the social context included pressure from neighbours and their own 

problems with chemical use, leading them to develop more appropriate pest 

management strategies. There are also further layers of interaction. It seemed to me 

that much of what Tom and Donna were doing came from developing their 

knowledge about their own farm. Each farm was different and had its own particular 

problems, so an IPM approach appeared to need local as well as professional expert 

knowledge. Therefore, the acceptance or rejection of local knowledge by 

professionals, and of professional knowledge by growers may constitute an important 

element of the social construction of IPM.  

Many other influences may be equally important, both social and technical. I did not 

want to draw a boundary around a limited number of hypothesised factors, while at 

the same time I wanted to pursue those issues that had emerged through preliminary 

discussions and readings of the IPM literature. Therefore the semi-structured 

interview appeared the most appropriate technique, and is used in the pilot study in 

Mundubbera and Childers, in interviews with smallcrops growers in Bundaberg and 

in the Agrilink case study. The evaluation of Problem Specification Workshops 

required answers to a demarcated range of questions put to a number of people over a 

short period of time, therefore the format was more structured than in the other 

studies. 

Mundubbera and Childers pilot study 

The pilot study involved interviewing a small number of growers in the Childers and 

Mundubbera areas, not to test an instrument for use in a larger study but to begin to 

locate a range of significant factors in IPM use. The Mundubbera IPM consultant, 

Dan Papacek, arranged interviews for me with growers who used his services in 

Mundubbera. Tom and Donna arranged interviews for me with growers from a variety 
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of cropping areas around Childers. They include new and established growers, 

orchardists and small crops farmers.  

Mundubbera 

Mundubbera and Gayndah now constitute the major citrus growing area in 

Queensland. The orchards border the Burnett River, in an otherwise dry inland area 

around two hundred kilometres from the coast. 1988 figures show that 3000 hectares 

produce 85,000 tonnes of fruit, at the time worth an estimated $60 million (Hardman, 

1993). Smith and Papacek (1985) write that from 1950 to 1970 insect pest control was 

a major cost for growers, with new insecticides and spray schedules of up to 10 sprays 

per season. In the early 1970s, sprays were decreased by 50% due to the introduction 

of more effective insecticides and better timing of sprays.  IPM began in Queensland 

citrus in 1973, when biological controls were found for white wax scale, circular 

black scale and pink wax scale between 1973 and 1977. In the mid 1970s, the owner 

of the 350 hectare Golden Mile orchard, the largest in the Mundubbera area, gave 

over his entire orchard to IPM trials. Dan Smith, an entomologist from the DPI 

Maroochy research station, ran the trials along with  Dan Papacek, a consultant who 

established a  “Bugs for Bugs” facility to breed a major parasite of California red 

scale. He also built up a local workforce to monitor the orchards for insect activity. 

The Golden Mile trials were successful, enabling management of major pest problems 

and yielding a dramatic reduction in pesticide use and costs. Over time, a number of 

other growers in the area joined the program. By 1985, 40% of the citrus area was 

using IPM and by 1991-2, the area had risen to 75% (Smith and Papacek, 1993). The 

consultant, Dan Papacek, observed that growers joined the program when there was 

good biological control developed for a major pest problem that they were 

experiencing. 

Dan selected for interview three growers he considered to be long term IPM users. 

They all had large orchards, packing between 90,000 to 200,000 cases of citrus fruits 
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per year, and had used IPM consultant services for 5-12 years. The interview 

questions focused on their experience of using IPM. Questions related to their 

involvement in assessing pest pressure and in decision-making; the changes they had 

made in using an IPM approach; and their commitment to the IPM approach. During 

the interviews, the questions soon became oriented to the growers’ situations and 

brought in topics such as benefits, advantages, setbacks, practices of other growers, 

uncertainty, decision-making and interaction with the consultant. The interviews were 

most productive when we focused on a particular pest problem. We were then able to 

discuss decisions needing to be made and how they were made.  This aspect of pest 

management, combined with specific problems, became a focal point for exploring 

other issues. 

Overview of the interviews 

The consultant, Dan Papacek, thought it was not really a matter of choosing between 

chemicals and IPM as an approach but of someone taking responsibility for pest 

management. As a consultant and collaborator with research scientists, Dan naturally 

concentrated on providing a service, and developing tools for maintaining that 

service, such as effective biological controls and monitoring schedules. While 

problems sometimes emerged, he felt that growers generally had faith in the approach, 

and in his services, partly through building up rapport with them over the years. He 

was concerned, however, that new products, such as insect growth regulators, may 

provide short term “technological fixes” to pest problems and that growers may leave 

the program because of their availability. Interviews with growers showed there were 

some broader infrastructure issues: some within the remit of the consultancy, others 

not. Growers did not necessarily abdicate responsibility for pest management, they 

saw themselves as the final decision-makers on pest management. They initially chose 

IPM because it was more effective than chemicals. However, interviewees indicated 

that over time the maintenance of their IPM approach depended more on integrating 

the technology with broader social factors than on substituting one strategy (chemical 
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control) for another (release of beneficials). For example, one grower argues that 

advice on pest management has to take into account overall farm management 

requirements. The pilot interviews indicate that technical and social interactions may 

be important factors in the construction of IPM, if integration of the technology with 

broader social factors is significant for maintaining an IPM approach.  

The growers described the history of their IPM use. They stated that they initially 

changed to IPM because chemicals were becoming ineffective through the 

development of resistance in red scale or because of problems with achieving 

effective spray coverage of dense trees. The potential for decreasing costs and 

chemical use through savings in inputs, time and energy were major reasons for 

change. IPM was “an experiment” and “a gamble” for two of these growers. The third 

proceeded cautiously, gradually increasing the area of orchard under IPM 

management.  IPM was unfamiliar and complex. It was easy to change from routine 

spraying to monitoring: the complexity involved organisational changes, such as 

changing the structure of the orchard, practices and administration. For example, 

growing fruit and monitoring for pests required different ways of dividing the blocks. 

One of the three growers was committed to IPM, and wouldn’t revert to chemical 

control. Another one of the three considered that resistance would decrease after 

several years of using IPM, allowing a reversion to chemical control if wanted. 

Generally, all three growers saw the use of chemicals as decreasingly feasible because 

they thought that eventually legislation would reduce the range of available 

chemicals, making non-chemical approaches mandatory practice.  

Uncertainty about outcomes was not an issue for the growers in deciding whether to 

use IPM or not.  They saw uncertainty as more of an issue for others who did not use 

IPM. One grower says he knows there will never be a complete answer, but he spoke 

of a citrus grower in Gayndah as “a good grower, he produces good quality fruit, and 

he is continuing with spraying because he wants certainty. He says that if he sees the 

goal posts, he will pick up the ball and run, but will not move toward an unseen goal”.  
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Another interviewee described a grower who “…didn’t support IPM and he asked the 

consultant if he could guarantee results. The consultant said ‘No’ and the grower said 

‘Do it anyway, because the chemicals aren’t working’” (verbatim quote).  

The growers who were interviewed saw IPM practice primarily as using biological 

control instead of chemicals, with major organisational changes needed to conserve 

beneficials, and with hard decisions needing to be made when pest pressure called for 

some chemical use. Chemical use, in their estimation, probably disrupted their IPM 

program because it threatened the beneficial population. They spoke of growers who 

had left the IPM program, using consultant services only for monitoring, or spraying 

on the basis of monitoring reports. To these growers, not using beneficials meant not 

using IPM. 

The three growers regarded pest management as a joint decision made with the 

consultant for very difficult or novel pest problems. The growers felt they made the 

decisions on routine pest management. One grower commented “Consultants give 

measurements, and growers make the decisions: the consultant is a management 

tool”.  In their opinion, the consultant’s report provides information but experience 

and knowledge are as important as having the statistics for what is going on at a 

particular point in time. One grower argued for the importance of intuition. He felt 

that too much information could be counterproductive, because it takes so long to 

process it. He argues that underrating intuition is wrong: for him, it has a large part to 

play, because it is based on his knowledge and experience of his own orchard. One 

other grower spoke of disagreements over where “hot spots”, areas of high pest 

activity, were in the orchard: the grower’s knowledge of the areas sometimes did not 

tally with a monitoring report.  

Growers still require a reliable supply of pesticide inputs for their IPM program. 

Through changes in chemical use, the supplier changed his storage patterns. At one 

time growers bought large quantities of chemicals at the beginning of the spray season 
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as package deals. Now they buy small amounts, infrequently, as needed. They say this 

makes the chemicals more expensive, and often out of stock when needed. Similarly, 

problems with breeding beneficial insects means that sometimes a supply of 

beneficials is not available when needed, causing problems.  One grower thought that 

there was a major learning process involved between consultant and grower on 

management issues. In this case, there are some discordant notes in the technical and 

social interactions. It is not simply a matter of applying different techniques: 

integrating techniques with external factors or social context led to the greater 

difficulties, such as changing orchards for monitoring but sometimes being unable to 

obtain supplies of pesticides and beneficials to act on decisions made on the results of 

monitoring. This was a significant factor for growers.  

Childers 

Childers is one of the small communities broadly within the Bundaberg district. It is 

close to the coast, and, like Bundaberg, has a large number of cane farms. There is 

also mixed cropping in the Childers area. Smallcrops and tree crops include 

avocadoes, mangoes, custard apples, lychees, tomatoes, snow peas, squash and 

capsicum, many grown alongside cane fields. Residential land areas have increased, 

and now border existing orchards and cropping areas. Childers is much smaller than 

Bundaberg, but is a microcosm of the features described later in the introduction to 

interviews of Bundaberg smallcrops growers. There is a mixture of large and small 

holdings, with less involvement with, and access to, a local consultant, although there 

is a DPI research station and an IPM project established by a consultant in Bundaberg.  

In Childers, five growers were interviewed. IPM users in Mundubbera were broadly 

defined as those who used the services of a consultant, however the selection criteria 

could not be so clearly applied in Childers, because they had less access to 

consultancy services. Instead, Tom and Donna identified a number of growers who 

differed from each other in their farming situations and in their (known) orientations 
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to IPM and thus, in Tom and Donna’s assessment, gave a fair representation of the 

Childers area. This broader “sample” seemed more appropriate to the Childers area 

where there was no established IPM program but where growers had varying 

familiarity with the Bundaberg IPM project and some contact with a Bundaberg 

consultant. One interviewee had recently moved into the cane industry, using a 

portion of his land for avocado growing. Another interviewee had been cropping over 

a long term. The remaining three interviewees had been farming less than 5 years, and 

one farm was on a main highway, bordered by cane fields and a service industry. The 

interviewees gave an account of their contact with IPM, and the discussion proceeded 

from there. Issues covered were decision-making, definition of IPM, interest in IPM, 

and reasons for wanting to change or not change from former practices.  

The interviewees indicated that changing the way they do things, for example going 

from simple spray schedules to the more complex farm management involved in 

using IPM practices, was not a major issue in deciding whether to use IPM practices 

or not.  It was not the idea of change that deterred them from using IPM because they 

found there were many disadvantages associated with chemical spraying, particularly 

the emergence of insecticide resistance in major pests and in some cases, 

environmental and health problems they associated with chemical spraying. These 

disadvantages outweighed any burden of change involved in gaining knowledge of 

insects or spending extra time surveying pest pressure in their orchards and on their 

crops. The growers interviewed defined IPM primarily as reduced chemical use, 

through substituting beneficial insects for pest control.  

The growers have a particular orientation to IPM, which was apparent in all five 

interviews conducted. None of the growers who were interviewed identified 

themselves as IPM users, because they were unable to reduce their chemical use in 

high pest pressure months. When pest pressure exceeds a level of tolerance, they feel 

the hardest decision they have to make is whether or not to spray, when spraying can 

disrupt the IPM program. Losing quality fruit is serious for smallholdings because 
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they produce a lower quantity, therefore it is necessary to maintain quality  to preserve 

viability. Some growers indicated that they use different strategies at different times 

of the year, spraying to a pre-determined schedule during high pest pressure months, 

and reducing spraying to maintain the beneficial insect population during low pest 

pressure months.  

The growers who were interviewed all lived on small landholdings. They emphasised 

the natural ecosystem aspects of IPM. They did not regard the use of purchased 

predators as incorporating an IPM system. They thought instead that only the 

predators already in the orchard or crop were part of an IPM system, and that an IPM 

approach meant conserving those beneficials. The adverse health effects of chemicals 

prompted change to lower pesticide use, particularly on small acreages where the 

family, including children, worked in the orchards and fields.  Spraying made them 

feel they were working and living in “an insecticide fog”.  However, they were unable 

to reduce their chemical use except in low pressure months, so did not consider 

themselves IPM users. 

Comparison of Mundubbera and Childers areas 

There are some similarities between the areas. In both areas, growers saw IPM as a 

way of reducing chemical use, and highlighted the use of biological control. The 

change from routine spraying was not difficult, given the perceived advantages of 

IPM. Other impacts caused more problems, such as difficulties of maintaining 

reduced sprays in high pest pressure times because of possible loss of quality fruit, 

and therefore viability.  

In comparing the two areas, the size of landholdings appears very important. Growers 

on the larger (Mundubbera) farms were able to employ consultants to monitor 

populations and advise on pest management. The growers on smaller farms in the 

Childers area did not have large enough cropping areas to justify hiring a scout or 

consultant to monitor their crops and had to carry out monitoring for themselves. 
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They also felt marginalised from the IPM project based in Bundaberg, which, for 

various reasons, they regarded as concentrating on large landholdings only. This 

deprived growers on small landholdings of a level of expertise and information for 

applying an IPM approach. On the other hand, the lack of outside advice encouraged 

experimentation and a gathering of knowledge about their own farms, giving them a 

considerable stock of personal resources, as seen in Tom and Donna’s case.  

Cost and effectiveness, particularly in terms of producing quality fruit for the market, 

were important in both areas. The health effects of pesticides were mentioned as 

important more often on smaller farms where families rather than outside labour 

worked the orchards and fields. This can also be attributed to the undercurrent of 

conflict over pesticide spraying in the region described in the Bundaberg interviews, 

which has far more diversity in cropping and land use, as well as a far greater pressure 

of population than Mundubbera.  

Uncertainty for growers in the Mundubbera area hinged not on applying IPM tactics 

but on availability of inputs for maintaining their pest management approach. In a 

sense, infrastructure problems put IPM on an uneasy footing in that area. In Childers, 

the IPM approach is also on an uneasy footing, given the use of beneficials as 

temporary substitutes for chemical use. This pilot study suggests that infrastructure 

for IPM use is important, and that problems experienced with infrastructure may 

encourage a preference for the past reliability of pesticide availability. Growers speak 

of the hard decisions associated with using an IPM system but are prepared to face the 

complexity. It may be the infrastructure supporting chemical control rather than other 

qualities associated with chemical use, such as ease of use and perceived lower risk, 

that maintains grower reliance on chemical control.  

While changes in farm structure and management practices were necessary, it 

appeared that it was not the change from an old to a new system that provoked the 

greatest difficulties. The difficulties instead were in supporting and maintaining that 
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change. However, while the lack of available consultancy expertise to support and 

maintain change may have contributed to the erratic use of IPM in the Childers area, 

the Mundubbera study showed that an available consultancy did not solve all the 

problems.   

Second field study 

Bundaberg small crops growers 

Bundaberg is a small regional city, on the Lower Burnett river, established by 

European settlers working on their selections in the late 19
th

 century. They grew 

maize and then sugar cane as the primary industries.  Early market gardeners were 

mainly Chinese, and they grew a variety of fruit and vegetables on their ½ to 2 acre 

blocks. When southern markets opened up to take Bundaberg produce, market 

gardeners expanded their activities to become smallcrops growers, cultivating larger 

acreages. These smallcrops growers were predominantly European. Continuing 

expansion brought demands for technologies to service their needs during the 1970s 

and 1980s. The innovations by industry and growers allowed a rapid increase in 

production, in areas under cultivation, and in population. New growers moved to the 

area and service industries expanded the city area.  

Along with the continual hazards of drought, floods, hailstorms, frost, cyclones and 

sunburn of crops, longstanding pest problems such as heliothis (Helicoverpa 

armigera) affect the crops. DDT controlled  heliothis until the pest became resistant. 

Extremely toxic chemicals succeeded DDT, but could not control heliothis. Farmers 

in the district attribute the deaths of several farmers to one of the chemicals, E605 

(Rackemann, 1986:108). New pest and disease problems were constantly emerging, 

many controlled by new, resistant varieties of crops. Heliothis, however, along with 

leafminer ((Phthorimaea operculella) remains an intransigent pest problem.  
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Around ten years ago there was a good deal of conflict in the Bundaberg district over 

aerial application of hormonal sprays such as 2,4-D and 2,4,5-T to kill weeds in cane 

fields (Rackemann, 1986). Rackemann writes that there were complaints of the effects 

of spraying on human health and on smallcrops. Smallcrops growers in turn came 

under attack for their use of Gramoxone, a weed killer banned in other countries. The 

downturn in cane prices meant that less cane was grown, cane growers instead using 

portions of their land to grow smallcrops, or to lease some land to smallcrops 

growers. The area often produces a surplus of tomatoes, due to the large number of 

growers, and this keeps market prices very low, so that there is a narrow margin 

between returns on marketed produce and growing and harvesting costs. Insect 

damage has significant effects on this margin.  

The pressure of population, increases in fruit and vegetable growing, and general 

concentration of people and human activity in the area has exacerbated and 

highlighted the problems. Disputes over agricultural practices, between cane farmers 

and smallcrops growers, and between residents and all farmers, form a backdrop to 

pest management in the area. Population pressure and closeness of neighbouring 

farms, as well as proximity of farms and residential areas, add to the conflict. 

In the Bundaberg area, growers using IPM were sought for interview. The same 

criteria as used in Mundubbera were applied: IPM users were broadly defined as those 

using the services of a consultancy. One consultant and eleven growers were 

interviewed in the Bundaberg area, with interviews held on-farm and lasting around 

two hours. The consultant’s scout provided phone numbers of those growers she 

considered to represent a broad cross-section of the area. The growers were contacted 

and all agreed to an interview. Three interviewees grew tomatoes as their only crop in 

areas ranging from 60 to 200 hectares. Two grew capsicums as their main crop, and 

one grew macadamias as his main crop. The others had mixtures of tomatoes, 

capsicums, snowpeas, limes and cane; citrus and tomatoes; cane and melons; 

tomatoes, zucchinis, capsicums and rockmelons; and capsicums and aubergines.  
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The majority of interviewees had been using scouting services for 2 years, with 3 

years the longest and 5 weeks the shortest times. Ages ranged from 21-50 years, with 

the majority in their thirties. The interviews aimed to discuss growers’ use of IPM and 

factors affecting long term establishment of IPM in the area. The questions followed a 

structured format to build up a picture of the farm, and to understand grower 

participation in decision-making, efficacy of current pest management practices, and 

views on IPM as a long-term strategy. The questions followed an in-depth format to 

discuss the particular situation of individual growers, and were guided by answers to 

the structured questions. The consultancy scout described their work on the IPM 

project and gave brief descriptions of the interviewees, particularly of the interaction 

between the consultancy and the growers as clients.   

Appendix A provides profiles of the growers, summaries of the interviews and 

comments by the scout.    

Overview of the interviews 

At the time of interview, it was the middle of summer and growers were experiencing 

very high pest pressure from multiple pest problems including heliothis, leaf miner 

and two-spotted mites. Heat, humidity and dust favoured the mite pest but not the 

predatory mite, according to the scout. Large numbers of  heliothis attacked the crops. 

Sprays for controlling heliothis were also killing the predatory and parasitic insects 

that kept leaf miner, the secondary pest, under control, resulting in an increase in pest 

pressure from leaf miner. The concentration of farms in the area means that pest 

problems easily spread from one farm to another. After a crop is harvested from a 

block, the vegetation needs to be destroyed, otherwise it is a breeding ground for 

pests. If growers do not practice this crop hygiene, and some do not, it affects other 

growers. While there is legislation to enforce this activity, it is not considered 

effective because it depends on officials serving notices when a block becomes a 

problem, rather than preventing the problem occurring in the first place.  
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The consultancy scout argued that growers needed to change their practices by top-

spraying and increasing rotations. Grower interviewees often spoke of their lack of 

faith in top spraying, through not seeing results. A few growers are able to avoid 

regional problems caused by the proximity of farms and migration of pests between 

farms by planting their crops in different locations, up to 20 kms away, every few 

months. Not all growers had the resources to establish farms in different areas.  

Main points from the interviews 

Several growers did not consider they were using IPM because they used chemicals to 

kill heliothis and those chemicals also killed the beneficials. While Bt, a biological 

spray, was recommended for heliothis, the growers found that the damage was done 

before the Bt had a chance to work. They therefore used chemical pesticides to kill 

heliothis eggs, top-spraying if they had the equipment to do so. Two of these growers 

described themselves as using “semi-IPM”. Trichogramma is a parasitic wasp used to 

control leafminer. While nearly all the growers interviewed released bred 

Trichogramma, they were uncertain about its efficacy. They were also uncertain about 

the usefulness of predatory mites. Some recommended conducting trials to ascertain 

the optimum number for release, feeling the problem may be that too few are released. 

Others have greater faith in native Trichogramma, and suggest research on 

encouraging these beneficials. One capsicum grower saw no effect from 

Trichogramma, even at low pest pressure levels, and called for research into 

encouraging natural predators.  

The interviews show that growers are seeking better management systems than 

conventional control but are experiencing severe constraints in maintaining an IPM 

system. Firstly, there is the technical difficulty of managing multiple pest problems. 

Secondly, the control tactics for one pest can break down the system for controlling 

other pests. A range of other factors are involved in technical and social interactions.  
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To illustrate the complexity of these social interactions, there were some areas of 

discord between the descriptions provided by the consultancy scout of growers’ 

responses to consultancy advice and issues discussed by the growers. The scout 

described one grower as cooperative and accepting of their advice. In interview, this 

grower said he was not getting the level of information he needed to make good 

decisions over time, and that the system promoted by the IPM program resulted in 

20% damage, which he felt was too high. He said he was using “half IPM, half my 

own system”.  His need for information accords with his definition of IPM as “taking 

into account what you do, when you do it, how you do it, and why”.  Another grower 

also called for more reliable information. Both growers were unhappy simply to 

accept advice without further information, or hand over responsibility for decision-

making to others.  

A third grower actively disregarded advice not to rely on the biological spray Bacillus 

thuringiensis (Bt) as a major pest control tactic, because of the danger of building up 

resistance. He said he saw positive results from using Bt, and will continue using it. 

He changed to IPM when he noticed that predators had cleaned up an abandoned 

block where pests were uncontrolled by chemicals. He has since gone from a 75% 

loss to a 10-15% loss. He was unwilling to disrupt the beneficial population by using 

chemicals.  

Divergences from expert advice show that growers adapt advice to suit their own 

situations and contribute to the development of IPM through this form of on-farm 

adaptation and implementation. This process can break down if there is not a free 

flow of information between growers and off-farm experts, that is, if the information 

is primarily one-way, from off-farm experts to growers. Another way of looking at 

this phenomenon of grower adaptation of expert advice is to view it as a potential 

resolution of different expertises. A clash arises when growers, perceived as readily 

complying with advice, and not adapting it, are seen as cooperative, while those who 

do adapt advice and follow their own judgment are seen as somewhat wayward. 
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Consultants provide a service in assessing a problem and giving expert advice to 

growers. Growers know their own farms and want either to have their intuitive 

knowledge respected or have access to the monitoring data. They are often unwilling 

to passively accept the consultant’s report and act on it when it is converted to 

information on action they should take. One grower’s comments that information 

received was not always reliable, made reference not specifically to the consultant’s 

advice but to his correspondence with politicians over the much higher cost of Bt for 

smallcrops growers than for cotton growers. The correspondence showed evasion in 

answering his questions. This is perceived as a lack of support for attempting to use 

IPM practices. 

The growers also perceive a lack of support when quarantine regulations fail to take 

into account the demands of IPM systems. In some cases, such as fruit fly control, 

conventional chemical use is a prerequisite for interstate or overseas export, and they 

see use of the recommended chemical disrupting IPM systems. The demands of 

industry can also constrain attempts to establish farming systems or redesign farming 

systems to achieve an IPM approach. One grower took a whole farm or systems 

approach in describing his practices and decision-making. He argued that rotating 

some cane land with rockmelon growing was beneficial for both crops, however 

industry politics did not support this practice. The sugar mill objected to his use of 

water for crops other than cane, and he was involved in litigation over the issue of 

who actually owned the water, if the farmer or the mill was the legal owner.  

Another dimension of pest management is the influence of neighbouring farms. Pests 

migrate from a harvested crop to a newly planted crop and from one farm to another. 

Participants at a CTPM workshop (Kay and Walton, 1994) identified the lack of a 

production break as contributing to serious pest problems in the area, proposing that 

growers should be encouraged to use production breaks as part of their pest 

management strategy.  
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Two growers who were interviewed were able to use this option through having farms 

situated some distance apart and growing successive crops in different areas. Others 

did not have that option. Some growers were on the “insecticide treadmill”, with their 

pest problems out of control. This is partly due to the production treadmill: as more 

tomatoes are produced, the market price is lower because supply exceeds demand. 

The margin between growing costs and returns increasingly narrows. Growers 

produce more tomatoes to achieve a return that is necessary for viability. One grower 

who was in desperate circumstances showed me pallets of reject tomatoes full of  

grubs, the problem increasing despite using a heavy chemical spray program on his 

160 acres of tomatoes. He was also experiencing severe problems from leaf miner, 

mites and aphids. He felt that the IPM package of predators, crop hygiene, Bt and 

Trichogramma was ineffective in times of heavy pest pressure, although chemical 

control was also proving ineffective. It was unlikely that returns on the small 

percentage of tomatoes he could send to market would cover the growing and 

harvesting costs of the whole crop: he was using drastic measures to try to get some 

tomatoes to the market before he lost the entire crop to insect attack.   

By way of contrast, another grower used chemicals for killing  heliothis eggs but was 

taking a whole farm management approach, considering the effects of every practice 

or new input on his existing system. He was considering experimenting with refuges 

for beneficials, and trap crops for pests. He was able to avoid some of the problem by 

devising a farm layout to cut down on sprays, and planting each succeeding crop 5 

kilometres away from the last harvested crop, to avoid the pest build-up of the last 

season. This constituted an artificial production break: he was still producing 

tomatoes continually, while resting alternate growing areas from production.  

It is worth noting that the consultancy scout and I had very different perceptions of 

this grower. It seemed to me that this grower was taking a systems approach in 

thinking about IPM on his farm, and that he was innovative in the way that Tom and 

Donna were. The scout, on the other hand, commented that this grower was hard to 
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advise, because he “panicked too easily, and listened to too many ‘old wives’ tales’”. 

The scout valued those growers who unquestioningly took consultancy advice, and 

was impatient with those who did not. While too many inferences cannot be made 

from this example, it was not isolated and does suggest a clash of expertise rather than 

a productive adaptation of off-farm advice to particular local situations.  Otherwise, 

growers with relatively controllable pest problems were generally those who could 

practice avoidance in this way, or who were in outlying isolated areas. The majority of 

growers, however, were in heavily populated areas.  

A major reason growers gave for attempting to move to an IPM program was a 

problem with chemicals: chemicals were not working; chemical inputs were 

increasing while returns were decreasing; there were problems with leafminer and 

mite control; there was a desire to use less harsh chemicals; and a belief that native 

predators controlled pest problems more effectively than chemicals. However, 

growers experience constraints in their efforts to make the change. Products for an 

IPM system are in erratic supply and/or many times more expensive than 

conventional chemicals.  

When asked about the future of pest management and IPM, growers broadly saw IPM 

as having potential.  

One interviewee said “There is no going back to former ways of controlling pests with 

heavy chemicals. Other systems may come along, and may be part of IPM. IPM isn’t what 

you use, it’s how and why. It’s a system you put into place, using whatever you can”.  

Another interviewee described how he used to be opposed to IPM, but now thinks it has  

potential. He observed that an abandoned pest-infested block of fruit was cleaned up by 

beneficials, because when he returned to the block, the pests were gone, only the 

beneficials remained.  

Another grower summed his thoughts up in this way: “IPM is taking into account what 

you do, when you do it, how you do it and why. But it needs good quality information to 

chart levels of pest and beneficial populations over time”.  

A fourth interviewee observed “IPM is not widely adopted in the area. It is widely 

thought about. Those who don’t use it may not be farming in 5 years time”. 
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One grower said that he was positive about IPM and thought that in the future new 

strategies will be developed. He commented  that IPM is “A major risk at first, it takes 

time to build up confidence and a plan that others can follow. But it is more sustainable, 

and there will be fewer chemical options in the future”.  

One grower summed up “IPM is inevitable. It’s a state of mind, acceptance of a 

philosophy rather than a use of particular things. It’s a whole different way of looking at 

pest management”. 

Another summed up his thoughts on IPM’s future: “IPM has promise, but it’s in its 

infancy and can’t cope with heavy pest pressure”. 

 

The interviews with growers reveal a number of external constraints on their use of 

IPM and the extent of problems they face when a complex of pest problems requires 

management. As noted in the literature on IPM, integrating tactics to manage multiple 

pests is a major difficulty and not always pursued in specialist research. Some of the 

disruptions to pest management programs that growers report experiencing directly 

relate to infrastructure. These reveal elements of technical and social interactions, and 

are important factors in the social construction of IPM. 

Infrastructure issues and impacts on the use of IPM 

The major issues growers identify as influencing their use or difficulties in 

implementing IPM include: 

 Product availability  

 - Sometime erratic supply of predators 

 - “Soft chemicals” not yet registered in Australia (see Legislation) 

 Uncertainty over the effectiveness of predators 

 The high cost of Bt, a bio-pesticide spray 

 Multiple pest problems and little possibility of coping with them. The technique of 

“top-spraying” as recommended was not always seen as effective, although one 

grower was able to adapt the technique to produce a relatively positive effect. It 

depended on growers’ capacities to buy the necessary equipment for top-spraying 

and to modify it for their needs. 
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 Legislation that limits growers’ access to IPM compatible chemicals where these 

chemicals have not yet been registered in Australia 

 Legislation that demands use of harsh chemicals to satisfy quarantine requirements 

 Information issues: reliability and comprehensiveness of  information 

 Lack of “soft” control options in heavy pest pressure season 

 Industry conflict 

 Policy support 

 - growers relate this to several points above: cost of Bt; quarantine legislation; 

legislation limiting access to “IPM friendly” chemicals; provision of reliable 

information or explanation 

 Market requirements for unblemished fruit 

The consultant’s view of improvements needed in the area, particularly concerning 

rotations to achieve production breaks, in some cases does not take into account the 

external constraints that growers are facing. These constraints can make such a 

practice unfeasible. The misunderstandings that are apparent also show a need for 

greater two-way “information transfer” between grower and consultant. This is 

apparent even in an area (Bundaberg)  where there is a good deal of contact between 

the consultant and the growers interviewed. Where there is much less contact, the 

problems of designing IPM programs that are locally appropriate would arguably be 

even greater. This points to the need for farmer participation in IPM program 

development and a shift in emphasis to include an understanding of the social context 

of IPM practice.  

The pilot study in Mundubbera and Childers has indicated there are greater problems 

in supporting and maintaining the changes necessary for using IPM, than in changing 

over to using IPM. Some of these problems relate to the external issues of pricing 

policy and availability of “IPM friendly” products, including biological sprays. A 

significant contextual factor for Bundaberg smallcrops growers is that the area is on a 

production treadmill. The problem of overproduction in the area is in the class of 

empirically common problems, as noted by Lash and Urry (1994): the rationalisation 
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is that benefits go to the individual, while costs are borne by all. Yet action to 

overcome the problem, such as implementing production breaks, in the IPM case, 

requires action by all: individual action results in loss to the individual only, if all do 

not take similar action. It is possible that few businesses are altruistic for the good of 

the industry as a whole, in any context.  

Some implications from the pilot study and interviews of smallcrops growers 

There are common threads throughout the interviews in Mundubbera, Childers and 

Bundaberg.  

There is some degree of conflict between expert knowledge and grower knowledge. 

Growers want information when deciding on pest management strategies and are not 

always happy simply to get advice on what they should be doing. Failure to involve 

growers more closely places them in a passive role. 

The growers interviewed, on the whole, support the idea of IPM but often find the 

practice as they know it ineffective, particularly when there is high pest pressure. 

They are convinced when they see results, although they are also prepared to work 

with abstract ideas.  

Nearly all growers interviewed take the Biological Control view of maintaining a 

“balance of nature”  in their ideas of IPM. All show a concern to conserve beneficials, 

and are unhappy about using chemicals that may disrupt the beneficial population. 

One or two suggest developing predator-friendly chemicals. This fits with the concept 

of using chemicals only in a way that is not harmful to beneficials, found in the 

Integrated Control concept. 

At the same time, some growers are unconvinced about the effectiveness of releasing 

bred predators and parasites. They call for more research on refining the method, and 

think about encouraging natural predators, about establishing refuges and trap crops 
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and other cultural control techniques. There is similar caution about using Bt. One 

grower notes that pests can become resistant to Bt, and that there can be secondary 

infestation associated with using Bt. Others find it works too slowly to stop the 

damage from heliothis.  

Growers sometimes experience problems with the supply of inputs, such as the supply 

of beneficials, or infrequently used chemicals. The costs of inputs associated with 

IPM, such as Bt and IPM compatible chemicals, can be very high. 

These common threads suggest a need for greater exchange of information between 

developers, implementors and users of IPM systems, and indicates that the 

“bottleneck” experienced in the development of IPM is not solely due to the 

unwillingness of growers to adjust their pest management practices. An understanding 

of the contradictions arising in technical and social interactions is arguably as 

important as refining particular technical strategies and products for pest 

management. An understanding is also necessary of the broader system of resources, 

constraints and human activity. Such an understanding may develop from bringing 

together actors from different locations to participate in collaborative activities.  

Collaboration is certainly not an easy option. Nor is understanding the broader system 

of resources, constraints and human activity. While farmers and consultants have been 

the primary focus in this chapter, there are many other actors and groups involved in 

the IPM system. This is apparent when considering the range of technical and social 

interactions involved in IPM implementation.  

The next section describes activities undertaken to bring together a range of actors 

from differing social locations to prioritize IPM implementation problems, and agree 

on what action should be taken to address the problems. The forum for this 

negotiation is Pest Problem Specification Workshops. Evaluations of two workshops 

were carried out to ascertain progress of action plans devised at the Tomato Pest 
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Management Workshop, and the Parthenium Weed Workshop.  Findings from the 

evaluations are compared with another kind of Workshop, the Technology of 

Participation (ToP) Workshop, reported by Spencer (1989).  

The purpose in describing the evaluation and comparison in this chapter is to identify 

conditions for successful interaction between actors from different social locations. 

This is because understanding the conditions for success is important to 

understanding contradictions and conflicts that may arise in the interactive sphere. A 

purposeful understanding of the broader social context, and adjustment of techniques 

for pest management, and for enabling cooperative approaches, may be important 

considerations in implementing IPM. 

Workshop forums: an evaluation and comparison 

An evaluation of Pest Problem Specification Workshops is compared with the 

reported processes and outcomes of Technology of Participation Workshops, to 

identify important elements of the social context in which IPM is being developed.  

Pest Problem Specification Workshops 

Problem specification workshops facilitated by staff from the Cooperative Research 

Centre for Tropical Pest Management bring together a broad range of actors to define 

and address problems that require a cooperative approach.  

An evaluation of two workshops was carried out to ascertain the progress of action 

plans developed at the workshop, particularly to identify obstacles encountered by 

participants in following up the action plans. The evaluation shows that the workshop 

format is useful for creating an “interactive sphere”. It also shows there are significant 

issues in the maintenance of that interactive sphere once the workshop has ended, 

illustrating the importance of social contingencies in technology development.  
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Twenty-one participants of the Tomato Pest Management Workshop, held 27-28 

April, 1994, were interviewed one year later, on the progress of action plans 

formulated at the Workshop, following their identification of problems associated 

with tomato pest management. The interviews were conducted by phone, and in 

person. The format differed from interviews for the pilot study, and second field 

study: as nearly all participants were interviewed, a more structured survey form was 

trialled and implemented to gain a macro view of the process. The process did, 

however, include open-ended questions to allow more subjective responses.  

Participants attending the workshop included scientists, consultants, extension 

officers, research scientists, Government department managers, chemical company 

representatives and farmers. The objectives of the workshop were “…to review the 

current status of IPM, to determine priorities for future research, development and 

extension and to develop action plans to address the identified issues” (Kay and 

Walton, 1994:5).  

The evaluation showed that a major strength of the workshops is that they bring 

together people from different social locations, holding different perspectives on the 

problem. For many participants interviewed, the tomato workshop provided an 

overview of the problem that had previously been lacking; access to other 

perspectives on the problem; development of practical action plans; and 

communication between a wide range of people who could add to each other’s 

understanding of the pest management problem. One grower interviewed commented 

that it was “Excellent, one of the most useful things I’ve ever done toward the 

community’s work”. A research scientist commented that it is usually hard for 

scientists to know what growers want because this can change year to year but the 

workshop provided that communication and overview.  

Those action plans that had progressed had been incorporated into broader 

institutional activities; continued within activities already taking place prior to the 
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workshop; modified, or merged into plans and issues that arose from other 

workshops. Action plans that had not progressed were those additional to existing 

activities; requiring resources that may not have been available; and lacking broader 

institutional or inter-group support. 

It appears that the workshop functioned well to give guidance to participants for 

activity they could continue or instigate in their separate institutions or social 

locations, providing that activity fitted more broadly with institutional goals and 

activities. The main problem was the lack of follow-up after the workshop. 

Communication and participation, enabled during the workshop and highly valued by 

participants, did not continue after the workshop ended. The strengths of the 

workshop also complicated concerted action after the workshop: those not normally in 

contact with each other were brought together. However, their institutional and social 

distance worked against activity after the workshop ended. Many participants 

suggested that some form of structured communication was necessary to continue 

communication and improve the implementation of action plans. Suggestions 

included holding a follow-up workshop to review progress and constraints on action 

plans and selecting a coordinator or committee from among the workshop participants 

to maintain an overview and communication. Maintaining a dialogue is a problem for 

IPM implementation, because so many different groups are involved, particularly if 

pest management is seen in the context of the social system, rather than simply as a 

technical problem.  

A broad range of actors also met in the Parthenium Weed Workshop forum, to review 

action taken to control Parthenium over the past decade, and to devise new strategies. 

Action plans formulated at the Parthenium workshop “snowballed” in the words of 

one interviewee, in comparison to action plans devised at the Tomato Pest 

Management Workshop. This may be because a good communicative structure was 

already in place involving Landcare and other interest groups in the Parthenium 
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problem. These groups also had human and other resources to contribute to 

maintaining the plans. 

Differential success between the Tomato Pest Management and Parthenium 

workshops in implementing action plans to address pest management problems raises 

questions about what conditions influence successful implementation. Does 

successful implementation of action plans require modification of the workshop 

process, for example through introducing new facilitation techniques to encourage 

greater participation in the process? Such techniques may try to ensure, for example, 

that particular groups do not dominate and that action plans devised are compatible 

with the wishes of all groups represented in the workshop and so have a greater 

chance of success. However, this does not guarantee that action plans will fit with the 

broader social context. This leads to the question of whether success depends on 

action plans turning out to be compatible with the existing social context. For 

example, action plans may be successfully implemented if they fit with institutional 

directions or if there are already communication networks to support action plans. 

However, finding such conditions may be serendipitious if not considered beforehand. 

An interactive approach would be to understand the social basis of successful action, 

and consider what modifications can be made to forums to achieve compatibility with 

the social context within which action plans are to be implemented. To explore this, a 

comparison was made with a report on The Technology of Participation (ToP) 

Workshop Process (Spencer, 1989) which appeared to achieve participation among 

attendees after the workshop ended. This comparison shows important influences on 

collaborative activity between diverse groups, as represented in the Problem 

Specification Workshops. 

Technology of Participation Workshop 

The ToP Workshop was held to formulate a strategic management plan for saving the 

regional unit of Texaco. The unit was facing problems, and was in danger of closing:  
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In five years this regional unit of Texaco had plummeted from first to last among the 

region’s three distributors, and from 42% to 11.7% in market share. The company’s 

relationships with retailers had soured, numerous accounts had been lost, and two thirds 

of its corporate staff had been dismissed (Spencer, 1989:29). 

According to Spencer, the ToP workshop was an outstanding success, both in terms 

of overcoming organisational conflicts and in terms of outcome: 12 months later the 

unit recovered its lost position as the top service provider, overtaking two of its major 

competitors. Workshop facilitators attribute this recovery to the action plan devised in 

the workshop, and pursued after the workshop ended. Table 8 compares important 

features of the ToP example and the Problem Specification Workshop (PSW) process. 

The table shows differences and similarities in situation, process and approach. There 

are fewer differences in structure and process than in the contextual situation and 

reasons for holding the workshops. In the Texaco example, participants were all from 

the same organization, and apart from retailers, worked in the same building. The 

PSW participants lived and worked in several different parts of the state and for 

different organizations. In the Texaco example, there was a singular problem that all 

were facing. In the PSW example, the problem may be defined and interpreted 

differently by the different groups. The PSW situation is closer to a generalized IPM 

implementation situation than is the ToP situation: a comparison of efforts to define 

and address problems illustrates some continuing problems experienced in the 

implementation of IPM.  
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Table 8   Comparison of the ToP process and Problem Specification Workshops 

process 

ToP Process PSW Process 

Differences in situation, process and approach 
Situational 

The participants were all from the same 

organisation (Texaco). 

 

Participants come from several different 

organisations and social groups. 

The organisation was losing ground, with possible 

dire consequences for all participants. This is a 

motivational issue for all at the workshop. 

The problem is rarely so clear cut. Not all see a 

crisis situation or dire consequences if it was not 

solved immediately. There may be 

a)  no one unifying, key motivational issue for all 

participants 

b)  several different issues involved in the 

problem, relative to social location of the 

organisations and groups 

c)  the issue or issues may differ across 

workshops 

A problem that needs addressing is identified. It is 

an organisational problem 

A problem that needs addressing has been 

identified. It may be interpreted as technical or 

organisational, depending on participants’ social 

location 

Approach/process 

A key focused question was decided with the 

organisation managers prior to the workshop. 

Each stage referred to the key question, with each 

stage viewing it from a different angle. 

 

A key question is not sought, the aim is to identify 

the problem framework and decide on key 

questions in the workshop. The process is one of 

refining and clarifying a range of issues and 

perspectives to enable construction of action plans 

Several hours were taken to work out how to 

implement the action plan, in detail. People were 

asked to volunteer, and did, to work on particular 

aspects of the plan. The strategy for doing this 

was decided at the workshop. 

 

A number of action plans are devised. It seems 

participants have been less inclined to volunteer 

than to identify and assign responsibility for 

particular action plans to specific groups or 

organisations.  In some cases, the action plans 

provide direction for research projects already in 

place. 

 

A number of similarities in situation, approach and process are also identified in this 

comparison: 
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Similarities in situation, approach and process 

Situation 

There is existing conflict between the separate 

groups: regional administration and retailers 

 

In some cases, there is existing conflict between 

groups or representatives of the groups 

Approach/process 

The workshop was held to construct a framework 

around an identified problem and devise action 

that could be taken 

 

The workshop was held to construct a problem 

framework and devise action that could be taken 

Use of a pin-boarding technique, with a facilitator 

arranging cards and using the exercise of doing so 

to get participants to focus on the problem. 

Use of a pin-boarding technique, with participants 

focusing on the problem through arranging the 

cards themselves. 

Willingness of people to participate in the 

workshop activities 

With few exceptions at particular workshops, 

willingness of people to participate in workshop 

activities.  

 

The evaluation of the workshops shows a major problem in maintaining concerted 

action between differing organisations and groups of individuals. The comparison 

suggests that the spatial proximity of participants was a contributing factor to 

continued participation in  implementing plans to enable the organisation to regain its 

top position. Thus the number of diverse and separate organisations and groups 

provides an institutional and inter-group element of the social construction of IPM, 

contributing to implementation difficulties.  

Conclusion 

At the on-farm level, many growers saw the use of beneficial insects in controlling 

pests as the hallmark of IPM: some considering they were not using IPM if they were 

unable to use or conserve beneficials, even if they used other tactics such as pesticide 

selection and timing of sprays. Others reflect broader definitions of IPM, in 

considering IPM as a systematic approach “IPM is what you use, how you use it, and 

why”. There is little passive, or unquestioning acceptance of tactics or tools. 

The pilot study and interviews with Bundaberg small crops growers show critical 

elements in the social context of local area IPM development, which may be poorly 
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understood if the focus of developers and implementors is on refining and extending 

technical solutions. This points to a low level of interaction between the technology 

and social context, if active use and perspectives on solutions are not considered. 

Structures such as Problem Specification Workshops show that such interactions need 

to be actively pursued, while the broad systemic nature of the problem is complicated 

by institutional separateness. However, engaging otherwise separate institutions and 

individuals in activities such as Problem Specification Workshops enables an 

identification of interaction problems that may then be addressed. For example, 

minimally, those from diverse social locations can be grouped locally: this will not 

guarantee a convergence of interests, but allows room for negotiation within a 

geographical context that may be amenable to continuing communication. 

This thesis focuses on the problem of farmer participation, rather than on the broader 

problem of multi-institutional or multi-group participation. Following these early 

studies, a further hypothesis can be formulated: that participation of farmers in the 

development of products useful for an IPM approach can bring to the forefront 

constraints on, and resources for, implementation of IPM in the context of 

understanding farming realities. A case study approach appeared most useful for 

exploring this hypothesis, and is presented in the next chapter.  

Limitations of the methodology 

As noted in the discussion on methodology, the interview method raises a number of 

issues that need to be addressed in presenting information gathered from interviews. 

The major issues are linked to possibility of interviewer bias and  interviewer and 

interviewee preconceptions and assumptions. Interviews generate a large amount of 

contextual data: bias can emerge in selecting out specific items as more significant 

than others, particularly in selecting out items that support rather than refute 

underlying theories. Such bias is arguably found in all research: quantitative as well as 

qualitative, natural science research as well as social science research. Qualitative 
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research is not amenable to replication, which, despite STS analyses of replication of 

experiments, is considered a means of checking validity of findings in the natural 

sciences and in social sciences using quantitative methods.  

Preconceptions and assumptions influence the research focus and then the questions 

asked to pursue predetermined significant topics. Interviewees may also have 

preconceptions about the objectives of the research and may provide either the sort of 

information they assume will be relevant or information that will be least damaging to 

themselves.  For instance, in the coastal area, where the Bundaberg growers operate, 

contamination of a waterway with Endosulfan appeared to have killed a large number 

of fish, and legal proceedings were likely to follow. Farmers might assume that the 

research objective was to gather information as a basis for  criticising use of 

chemicals, in which case, they might frame answers accordingly. This context would 

provide a problem for any research method used. However, the interview method 

provides an opportunity for discussing issues, and making preconceptions transparent 

on, and for,  both sides.  

 In these interviews, interviewee subjectivity is actively sought, rather than actively 

discounted as is usual in approaches that seek to attain objectivity: this issue has 

already been addressed in the methodology discussion.  

The extent to which my own subjective influences may “distort” the information and 

guide the identification of themes, perspectives and issues needs addressing. The first 

influence is the decision to pursue a particular research problem: the on-farm 

experience of acceptance and use of IPM as significant in the social construction of 

IPM. A range of questions were devised, considered appropriate to this problem, and 

altered in the interview situation as other undetermined issues emerged that had 

bearing on the research problem. The nature of the questions may have provoked 

expectations of the sort of information I was looking for, and interviewees may have 

provided that information. A more “objective” approach may have been not to 
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mention IPM but to survey pest management practices in general, and deduce extent 

of IPM use and problems associated with a range of practices from those answers. 

However, I am convinced that interviewees may still make assumptions about the 

purpose of the research and the sorts of answers required, or least damaging to 

themselves, even in such distanced approaches.  

Perhaps the most important source of possible subjective distortion of data comes 

from the researcher’s own assumptions and biases, and it is therefore productive to 

identify them as far as possible, so that information presented from interviews can be 

assessed in that context. One basic assumption I have and that underlies my 

interpretation of the problem, conduct of the interviews and selection and 

identification of information derived from the interviews is that none of us are free 

agents. We all work within a framework of constraints, and power is held to the 

extent that one can overcome constraints. Therefore, it is important to understand the 

framework of constraints around activities, and the extent to which constraints can be 

overcome.  

In assessing the power of farmers to overcome constraints, it is possible to assess the 

extent to which they can freely make choices, or are subject to the choices made by 

others. Such power may come in the form of political power, institutional and 

organisational power, or power derived from accumulation of personal resources: not 

only financial, but also skills, knowledge, problem-solving capacities and so on. 

Farmers as a group have political lobbying power through some of their organisations, 

such as the National Farmers’ Federation and specific organisations such as the Grain 

Growers Association, the United Grazier’s Association, the Cattlemen’s Union and 

the Fruit and Vegetable Growers’ Association. They also tend to support political 

parties that represent their interests such as the National Party and several existing or 

emerging right wing parties. They are ready to align themselves with forms of power 

that purport to reduce constraints on their activities and address pressing issues.  
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The power of personal resources, however, may receive less attention from other 

groups: particularly the resources of knowledge, skills and problem-solving 

capacities. This possibility underlies another assumption: that farmers can be helped 

to overcome on-farm constraints to using IPM through enabling them to develop 

and/or use their stock of personal resources through participatory activities.  

This is important in understanding IPM implementation: there often seems to be an 

assumption that farmers are freely able to choose whether to use IPM or not, and that 

effort must therefore go into convincing them to change their former practices and use 

less damaging approaches. I am biased in favour of farmers using less damaging 

approaches and focus on the context and framework of their activities to see how this 

can be achieved.  

To ensure the interviewees’ perspectives were not being distorted, interviewees were 

able to read interview notes as they were being made, and were often asked to help 

clarify or phrase a particular point they had made, or were sometimes consulted on the 

wording before a note was made. Several interviewees stopped often to review the 

notes and pointed out items of missing information in earlier notes as the interviews 

progressed and their points were then added in. Often, discussion proceeded for some 

minutes, with major points of the discussion noted where appropriate. This allowed 

issues to be explored, and reflected the idea of the interview being “a conversation 

with a purpose” rather than a question and answer exercise. Before leaving, the notes 

were reviewed and a brief summary was made, asking for their agreement or 

disagreement on my interpretation of our discussion and its meaning. If there was 

disagreement the summary was adjusted, with further discussion on the point of 

misunderstanding, if any.  This went some way toward ensuring that information the 

interviewee felt was relevant was being recorded, and that the information had 

validity with regard to his or her perspective. The growers often gave a tour of the 

crop and packing shed, as part of the interview, to illustrate particular points, such as 

quality assurance systems or severe pest damage. Summary notes from the Bundaberg 
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smallcrops growers’ interviews are presented in Appendix A. Detail from the 

interview with the consultant is also presented, as well as verbatim faxes from 

growers responding to a survey the consultancy made one year earlier.  
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Chapter Six  Case Study: The Agrilink Information System 

 

Introduction 

The evaluation of problem specification workshops showed the importance of 

maintaining interaction between different institutions and groups in implementing 

IPM approaches for pest problems. The pilot study and Bundaberg interviews showed 

that several growers take a whole farm or systemic approach to pest management.  

These growers have a broad knowledge of local conditions and they have personal 

experience of contingencies in IPM implementation. It appears that such knowledge 

and experience needs to be taken into account when developing information systems 

for use in IPM programs. This is because information is important in the IPM 

approach, as is the increasing development of information systems for IPM 

implementation. The inclusion or exclusion of local knowledge in such systems is 

significant in the social construction of IPM. Further, any contradictions between 

growers’ local experiences of IPM implementation and centralized approaches used in 

developing such systems also constitute a significant aspect of social construction. 

Such contradictions may contribute to problems experienced with implementation of 

IPM. 

Components of the case study include 

 current views on information system design 

 collaboration with a Queensland Department of Primary Industries (QD) senior 

extension horticulturalist, developer of the Agrilink system 

 the development of Agrilink within an organisational context 

 external influences on the design of the case study 
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 evaluation of the materials through interviews with farmers 

 identifying acceptable collaborative structures with the senior extension 

horticulturalist and farmers for participation of farmers in the information system 

design 

Current views on  information system design 

Metcalfe argues that the Information Systems literature is “dominated by a single 

metaphor, that of transmission as developed by Shannon and Weaver (1949)”, whose 

interest was primarily in overcoming technical problems in the transmission of 

messages between “emitters” and “receivers” (Metcalfe, 1995:121). This model 

expresses an instrumental approach because it includes human factors as relatively 

predictable and controllable variables. Aarts and Woekum (1995) also argue that the 

model was dominant in Communication Science in the 1980s. It framed studies on 

persuasive communication. Policy makers found this model useful for attempting to 

implement policy by persuasion. However, it did not have outstanding success. Critics 

attributed the failure to perceiving “receivers” as passive, and failing to understand 

that attitudes can be context dependent, not fixed and static properties: as Aarts and 

Woekum write, 

These recent views on communication and attitude change have undermined all optimistic 

ideas about steering human behaviour in desirable directions and according to 

government plans. As a result of this, we have moved from an instrumental perspective 

(how to implement a given policy) to an interactive perspective. The main point of this 

perspective is that the “receiver” no longer is seen as a target but an actor who could get 

involved in policy-making processes.  (Aarts and Woekum, 1995:4) 

Other writers also advocate a greater interaction between information systems and 

endusers. Metcalfe (1995) argues that information is context bound, and its reception 

can change according to context. From a Soft Systems Methodology (SSM) 

perspective, Winter (1995) defines “information as data to which meaning has been 

attributed in a context”. A system that provides information then is one that “serves 

purposeful human action” and such human activity needs to be understood for 

designing appropriate systems (Winter, 1995:132).  SSM sees the possibility of failure 
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where that context of activity and use is ignored, or, more strongly, does not provide 

principles for the design and development of the serving system. 

The philosophical basis for the “instrumental approach” is the extension of technical 

rationality into the social sphere, as Weber and those influenced by his work argue. 

The basis of the “interpretative approach” is rationality derived from the “interactive 

sphere”, in Habermas’s terms. The interpretative approaches focus on the idea of 

integrating purposeful human action into system design, moving from the idea of 

people as passive receivers of information, to the idea of people as active interpreters. 

In this perspective it is only through their interpretation that “data” becomes 

information. This is because it only becomes meaningful in a context of activity and 

use. These competing approaches have a basic distinction, described in  two simple 

models:  

 

Model 1.     The “instrumental approach”  

Information dissemination   reception   

                            

                          Problem area  

                                      (Technical) 

  

       Model 2.  The “interpretive approach” 

Information     reception 

                             

Problem area 

  

(interactional/interpersonal) 

 

 

Calls for participation of “end-users” come from the interpretive approach, as a means 

of addressing the problem of information construction. The interpretive approach is 

not singular, but contains a variety of perspectives. These perspectives range from 

placing value on understanding the processes of communication through to 

understanding the context of use in order to develop appropriate, useable systems. In 

some cases, the perspective of interpretive approaches focuses on the immediate 
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system under study and examines problems of interpersonal communication. Such a 

perspective can ignore important structural considerations, such as imbalances of 

power and access to decision-making forums. The inclusion of these considerations 

comprises a third model for constructing information through shared meanings. 

Model 3.  (Aligned with) The Interpretive Approach 

  Information       Exchange of knowledge 

              

  Problem area 

     (Process) 

One means of understanding the context of activity is through the greater involvement 

of end-users. The Agrilink Case Study examines the extent to which growers find the 

“data” in the information system meaningful, and therefore relevant within the 

context of their activity. The approach taken relates to Model 3.  

The Agrilink Information System 

Noel Vock, senior extension horticulturalist with QDPI, and his colleagues at 

Maroochy Research Station developed the Agrilink manual. They  developed a CD 

prototype in association with the Cooperative Research Centre for Tropical Pest 

Management (CTPM). The Agrilink information system consists of a set of manuals 

and a CD under construction for fruit and vegetable growers in Queensland, with kits 

soon to be developed for broadacre farming. Agrilink provides a wide range of 

information on twenty-three fruit and vegetable crops, with a separate module or kit 

for each crop, presented as a manual. My first introduction to Agrilink was through 

the Agrilink kit for Citrus growing and my first interest was in the process used to 

develop this information system. Within this case study, over a period of 10 months, I 

was in contact with Noel Vock,  the developer of the Agrilink information system, 

and I conducted  evaluation interviews with established citrus growers. 
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History of the Agrilink system 

Table 9 provides an overview of the Agrilink Information System and its 

development. It draws on information provided by Noel Vock, and includes this case 

study in the activities for 1996.   

Table 9               A brief history of Agrilink 

1980-1987 

 

From 

individual 

consultation to 

self-help 

Inquiries to extension officers in 4 Centres increased from 7,000 in 1980 to 

17,000 in 1987.  80% of time was spent answering individual inquiries. 

 

The emphasis shifted to self-help. New forms of information were 

provided:  booklets, videos and facilitated grower groups. 

 

A decision was made to create an Information Centre. 

 

 

1987-1991 

 

Use  and 

evaluation of 

the 

Information 

Centre 

The Information Centre averaged 2,500- 3,000 uses per year:  54% of users 

were new or intending growers; 20% classified themselves as established 

growers. A small number of students, home-gardeners and agri-businesses 

also used the Centre. 

 

A telephone survey provided a positive response to the concept of an 

information Centre.  However, the large collection of information was 

difficult to maintain. Users were disappointed with the available 

information: there were gaps or information was difficult to find. They 

liked the concept, but couldn’t find what they were looking for. 

Accessibility was also a problem, as the Centre served a large area, during 

office hours only. They required a system that was accessible and could be 

maintained and updated. 

 

1991-1992 

 

Review of the 

information 

system.  

 

Development 

of the Agrilink 

concept 

The information provided for strawberries was reviewed: information 

against major areas of inquiry was compared through selecting a sample of 

10,000 inquires from the inquiry record sheets. This showed that the 

information was gathered from what providers knew of a topic, not from 

what users wanted to know.  

 

The concept of the Agrilink kit was developed, with the aim of addressing 

user needs according to the way information was sought, through an 

accessible system that was easy to maintain and update. 

1993-1995 

 

Development 

of the Agrilink 

system      

Information extraction workshops were held to construct the compact kits. 

23 crops were included. The kit modules were trialed through various 

outlets, with voluntary feedback forms provided. The feedback from 60 

returned forms has been positive. 
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Trials and 

feedback 

A multi-media shell was developed in collaboration with the CRC for 

Tropical Pest Management. 

 

1996 

 

Inclusion in 

the National 

Citrus Project 

 

 

Evaluation 

through case 

study 

Agrilink has met their requirement to provide information, enabling them 

to now think more objectively about the information system. 

 

Agrilink included in the National Citrus project. Business plan formulated 

and plan to develop Agrilink in CD-Rom version for multi-media systems 

as part of the National Citrus Project. 

 

This case study: 

- Evaluation by established growers 

- System in place for continuing evaluation and involvement by established 

growers. 

 

Evaluating Agrilink  

At the time I met Noel, he was considering means for further evaluating the kit. We 

recognised that we shared a common interest in the relevance of information for 

endusers, and in questions of making it more relevant.  I suggested an approach that 

would make a useful case study for me to pursue in considering information system 

development processes as a significant element in the social construction of IPM, and 

would go some way to meet his concern to evaluate the package. The basis of the case 

study would be to involve established growers, and to assess the modules for 

information gaps and expectations. This would provide an idea of the kind of 

information relevant to established growers, as its usefulness for that group was 

unknown.  

Evaluation by established growers was a significant focus for this thesis. A review of 

inquiries made to DPI over a number of years, primarily by new growers, formed the 

basis for the kit. Their questions gave a structure for presenting information through 

the kit. It appeared to take an instrumental or linear approach to providing 

information. This is because the kit appears to separate out different aspects of crop 

management, with little advice on IPM other than to engage a consultant to monitor 

the crop or orchard. The approach thus seemed to promote the complexity of IPM, or 
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at least did not reduce the idea of IPM being complex. Based on earlier interviews, I 

guessed that new growers would welcome this approach because they needed to build 

up a store of knowledge on aspects of farming and problems encountered. However, 

experienced or established growers would have a good deal of local and contextual 

knowledge and may require a more systemic approach. If this is the case, then the 

kind of information available on IPM and its presentation is a significant aspect of its 

social construction.  

The case study consists of two major parts. The first considers the development of the 

information system in an organisational context, providing further details of the  

institutional and organisational context of IPM development. The second part 

discusses contact with growers over  further development of the system. 

Organisational context and influences on the case study 

It is useful to consider the history of the development of Agrilink, to understand the 

influences that organisational requirements had in “shaping” the Agrilink system.  As 

Noel described it, expansion of agriculture in the areas served by the Maroochy 

research station, as elsewhere, brought an increasing call for information and demands 

on extension officers’ time. Meeting this demand required a systematic approach to 

serving individual, industry and organisational needs, resulting in a self-help system 

comprising a booklet, videos and facilitated grower groups. However, this did not 

bring a decrease in individual inquiry. Changes in government policy brought further 

organisational demands on extension officers to move away from one-to-one 

consultation, and to address industry-wide problems, a focus also required by 

industry. This led Noel to realise that there were no structured programs to address 

broader issues such as marketing, quality management and IPM, causing him to re-

think the information system. After observing the processes DPI clients generally 

followed in seeking information, and having discussions with colleagues, he 

developed an Information Centre organised around the way clients asked for 
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information. For example, they categorised the information under types of fruit and 

vegetable, rather than under, for example “pests”, “diseases” or “irrigation”. As a 

result, they developed a user-friendly system. 

Noel and colleagues conducted an evaluation of the Information Centre, and found 

that people liked the concept but, when using the system, could not find what they 

wanted. This led to a further review of the system. Noel compared the information 

held by QDPI against major areas of inquiry, through reviewing a sample of 10,000 

inquiries. He realised that the information in the Centre reflected extension officers’ 

knowledge on particular topics. It did not reflect what inquirers wanted to know.  This 

led to development of the Agrilink concept. Noel compiled information according to 

major areas of inquiries in a form that reflected the way clients sought information. 

This structure and information was used to write the fruit modules, as a basis for the 

Agrilink kit. They released several modules for public use, including evaluation forms 

for feedback. A small percentage of forms were returned and respondents indicated 

they were satisfied with the modules. 

The modules met organisational and industry requirements to provide information, 

giving Noel time to think about refining the system. This time of reflection coincided 

with my own review of the Agrilink kit for citrus growing, and Noel agreed to a case 

study on the system since our interests corresponded. We began to identify problem 

areas and potential areas for collaboration. A case study design sent to Noel resulted 

in a series of discussions with his colleagues. One colleague had reservations about 

growers’ willingness to participate in the study because there was some conflict with 

growers over DPI’s  decreasing provision of one-to-one consultation services. Other 

staff were more interested in the question of broader services DPI should be 

providing, rather than in focusing simply on Agrilink.  

The view was that if a study involved the organisation it, quite rationally, should 

benefit from the study. There was disagreement within the organisation primarily over 
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the focus for the study that would result in greatest benefit to the organisation. 

Further, extension staff did not want to exacerbate any hostility generated by DPI’s 

reduction in services to individual farmers. As a result, negotiation over the research 

topic and methodology within the organisation proceeded over some months, 

resulting in my sending a series of case study proposals for approval. One proposal 

was to follow up a needs analysis study currently being carried out by extension 

officers, because “information” was emerging as one of the major needs identified by 

growers participating in the study. There was scope, within this suggestion, to include 

research on broader DPI services, through combining a traditional information field 

day, focus groups, and CD demonstration. It  posed some problems for the case study 

aims but the problems were not insurmountable.  

A change of government brought major structural changes to the organisation, 

including policy changes. As a result, the needs analysis project terminated. New 

policies called for an emphasis on client services. As an extension officer at another 

research station described it, new policies called for providing direct answers to direct       

questions, rather than proactively attempting to develop processes to meet needs. 

Agrilink emerged unscathed from the changes. It was considered a good model for 

information provision. At the same time, it received funding to produce a multi-media 

CD for the National Citrus Project, which increased its profile. We decided to focus 

the case study on citrus, tying it into the National Citrus Project. Drafts of the citrus 

kit prototypes would provide a focus for the evaluation. The results would contribute 

to the development of further prototypes for the project. This proposal met the aims of 

the case study and would allow an assessment of the potential for setting up 

collaboration between growers and program developers. We decided that the most 

productive methodology would be for me to carry out interviews with citrus growers 

individually, on their farms, using the existing Agrilink materials as a focal point for 

the interviews. This depended on taking a draft of the prototype to the grower 
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interviewees, and adjusting or re-designing the prototype if necessary, according to 

the results of the growers’ evaluations.  

In the meantime, a consultant carried out research to formulate a business plan for 

developing and marketing Agrilink, and Noel applied to State Government Treasury 

for a loan to establish the business. The new Primary Industries Minister was 

impressed by a demonstration of Agrilink, and provided funding, rather than a loan, to 

develop and market the products. This meant that the Minister became entitled to 

schedule development work on Agrilink, enabling him to release products at major 

industry events taking place in the very near future. This constituted some closure on 

the prototype by State Government activities. It meant that a “finished product” rather 

than a draft would be the focus of interviews with growers. It could be evaluated, but 

could be less effective for discussing collaboration with growers. Noel decided that 

we   could take the draft to the farmers after all. The citrus development officer in the 

Mundubbera and Gayndah district, approving the evaluation design and case study 

aims, provided names of growers to contact for interviews. Information was placed in 

the CD shell for demonstration purposes.  

Evaluation interviews 

Organisational changes and discussions with Noel’s colleagues impacted on the case 

study because Noel, as developer of the Agrilink Information System, was a member  

of DPI staff. We accommodated the impacts and changes by considering several 

methodologies over time. A consistent idea throughout was to attempt to establish a 

panel of growers as a reference group, through seeking volunteers or through 

approaching selected growers.  

As this case study evolved over a period of nearly 10 months, my “meeting between 

experts” ideological perspective motivated much of my work on the early design of 

the case study. However, applying the perspective to the form the case study was 

taking eventually appeared naive, because it didn’t take powerful competing interests 
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into account: there was no guarantee that any revelation of the experience and 

knowledge held by growers would influence other experts into considering them 

natural collaborators on system design for IPM.  

I attempted to modify the “meeting between experts” idea, or the idea of experts 

exchanging and adding to each other’s knowledge and perspectives, firstly as a result 

of reflection on the literature on participation, and secondly,  as the fieldwork and 

interviews progressed. It seemed obvious that without a structure or a process for 

collaboration, where the interests of all were served, eliciting established grower 

knowledge through interview could become a form of “knowledge extraction” in a 

way that might be exploitative. There needed to be a greater focus on establishing a 

structure for collaboration to provide a more appropriate long term forum for 

exchange of knowledge, as perhaps a more appropriate “meeting between experts”.    

As Hill suggests, information systems can either deny or enhance human engagement: 

he writes 

Perhaps most importantly, the reshaping of values that lie behind the present use of 

information systems implies resisting the increasing centralisation of information, as it is 

through this expansion of systems that human autonomy is lost under the onslaught of the 

power of vested interests that align with expansionary system values. In other words, the 

present information systems can be used to enhance human engagement rather than to 

deny it (Hill, 1988:235). 

For DPI purposes, it was hoped that the case study would yield useful information on 

the way in which Agrilink met or did not meet the information needs of established 

growers. This information would aid in its further development. For the purposes of 

this thesis, the complementary focus for the case study then became how to achieve 

participation of growers in the development of the product through an evaluation 

process. This meant setting up productive interaction between the technical and social   

context. Attempts to achieve this aim would reveal complexities and contradictions 

that needed addressing.  
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Interviews for the Agrilink Case Study 

Rod Glass, Senior Development Extension Officer for Citrus, generated a random 

sample of ten growers from a database of 60 growers in the region. All the growers 

agreed to an interview. The interviews took place on the growers’ farms in Gayndah 

and Mundubbera, lasting from 2-3 hours each. The results of the interviews were sent 

to Noel for inclusion in the prototype, and a follow-up visit was made to the area a 

week later to attend a three day industry meeting. This meeting provided further 

context, and an opportunity to follow up particular points from the interviews with 

several grower interviewees who attended the meeting. It also provided an 

opportunity to give public recognition to the growers for their contributions to the 

development of the prototype, as the draft prototype used in the interviews was 

demonstrated at the meeting.  

The area 

As described in the pilot study, the Gayndah and Mundubbera region now constitutes 

the major citrus growing area in Queensland, with an IPM program established after 

early work with the Golden Mile orchard in the 1977-78 season (Smith and Papacek, 

1985).  The basis of the IPM program for citrus in the Gayndah and Mundubbera area 

is monitoring, the use of beneficial insects and oil spray to control scale.  

The process: 

 A brief history of the development of Agrilink was described  

 The reason for the interview, and my own involvement was described.  

 Information was sought on demographics, major farming problems, how they coped 

with those problems and where they went for information to help solve those 

problems, if applicable.  

 The manual and the software (CD) were examined, using a laptop computer to 

demonstrate the CD. More detailed questions were asked regarding the information 

content of the manual and CD, on whether it was useful for addressing problems. 
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Comments were also sought on necessary changes and  additions to the information 

content.  

Growers’ responses to the interview aims 

The growers responded favourably to the reason for the interview, and several 

confirmed very positively that it was the right way to go about things. The random 

selection ensured that a cross section of growers had been selected. Some of the 

growers were very familiar with research processes, and their involvement in grower 

organisations and research and development committees gave them a familiarity with 

consultative processes. Growers with this kind of involvement in their industry and/or 

research processes were more likely to agree to further consultation at the outset 

because they liked the aims of the study. Those with less or no involvement in grower 

organisations or research processes were asked at the end of the interview if they 

would participate further, having had a chance to see what was involved. They also 

agreed to be on a panel for collaboration with developers of the system.  

The interview form was structured to follow a particular logic, using the Agrilink 

materials as a focus for the questions. The aim was firstly to understand the context 

within which the interviewees used information. This meant constructing a broad 

scenario by discussing: 

i. the requirements for success on their farms  

ii. the major factors likely to determine whether they remained successful 

iii. problems faced 

iv. how they dealt with those problems 

v. calls upon information as an aid to dealing with problems 

Secondly,  to understand how they might use a product such as Agrilink 

vi. by going through the manual and CD to see if the materials addressed the subjects 

discussed  
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vii.seeing how well the materials did provide information on those subjects 

viii.identifying gaps and other areas where the information provided or the form in which it 

was provided  might not be congruent with their approaches to problem-solving.  

 

This interview structure provided a practical focus on the materials as a starting point 

for discussion. When conducting the interviews, points i-iv were easily and often 

briefly answered. Point v asked whether the grower sought information to help deal 

with problems encountered and, if so, where from, as a lead in to evaluations of the 

usefulness of the Agrilink materials. Almost without exception it yielded descriptions 

of their problem-solving processes. This was a key point. In the interview plan, 

evaluation of the materials was to provide a broader context for discussions on 

problem-solving. However growers found it more appropriate to provide instead a 

description of their problem-solving approaches as a context for the evaluation of the 

materials. This is the context for using information: prioritizing information sources 

did not make sense, as information sources are a subset of resources available to 

them. Therefore, a primary focus on information materials carried assumptions that 

were quickly overturned.  Interviews took the form of a discussion or conversation 

from that point, rather than following a question and answer format. The questions 

instead provided guidelines for discussion. Discussion also continued over the 

materials, enabling them to provide a general picture of their farming activities, and 

their diverse range of information sources: from materials, to people, to membership 

of cooperative structures and boards of research committees. It also enabled 

discussion of industry issues, and issues connected with using IPM. Growers dealt 

with problems as they arose, and had a range of resources  to do so. In many cases, the 

problems were beyond their capacity to influence.  

This confirms that interview questions undoubtedly carry assumptions about 

interviewees’ priorities, activities and concerns.  The final interviewee confirmed that 

the approached adopted was appropriate. As a grower usually asked to participate in 



 145 

surveys,  he said that usually people had a long list of questions that were often 

inappropriate, or impossible to answer.  He thought it was better to have a general 

discussion, with the interviewer taking the information needed from that discussion. 

Another grower in the Gayndah area commented on the large number of questions 

asked by another interviewer, “to get just a small bit of information”. This points to 

the need to maintain flexibility in interview structures, and to use divergences from 

the interview plan as a source for greater understanding of the priorities and concerns 

of interviewees.   

The interview results contain technical material, derived from the evaluation of the 

technical materials, and contextual material, derived from in-depth interviewing. The 

results in detail, particularly of the technical material, are presented in tabulated form 

in Appendix B, while the remainder of this chapter provides a general discussion on 

context.  

Contextual issues: Requirements for success, influences on their success, major 

problems, and ways of coping with them 

In reviewing discussions with interviewees, it becomes apparent that farming, for 

many growers, is an activity carried out in a context where much is beyond their 

control, or barely controllable. The maintenance of success, or even viability, requires 

constant vigilance and adaptation, some predictive power, and the capacity to act on 

predictions. However, there is much that is unpredictable. Where possible they meet 

weather, markets, pests and diseases and the inconsistencies of people with good 

management strategies, with experience built up through solving problems as they 

arise, and through seeking information to obtain a deeper understanding of a problem. 

Sometimes, none of these responses has much effect, and the strategy then is to 

survive, exercise damage limitation and try to alter conditions to avoid a future 

recurrence of the problem.  
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The major impacts on growers’ capacity to maintain success are linked to weather and 

climate. Storms destroy or mark fruit, while heavy rain promotes diseases. For several 

growers, the weather was the source of major problems, and there was little that they 

could do about it, other than to work around it as best they could. Climatic conditions 

are predictable, in that they know there will be droughts and hailstorms, but 

uncontrollable: they are conditions requiring adaptation. 

 One grower family linked their success to their capacity to survive hail damage. As 

they described it, it cost them $800,000 to produce a crop for the season, and they 

suffered $500,000 damage from hail.  

 Another grower spoke of the prolonged drought in the Burnett: the river, usually 

deep and the major source of irrigation, was close to becoming dry. He was on a 

tributary that had been without water for 2 years. He spent half a million dollars 

sinking bores, attempting to find groundwater to irrigate his crops. He was satisfied 

that even when the drought ended, he now had a backup supply of water to carry him 

through future droughts.  

Other problems are similarly uncontrollable, and may also relate to climatic 

conditions 

 Producing high quality fruit and being successful on the market is synonymous, 

although “high quality” is relative to current demands.  “Quality”, on the other hand, 

is a fairly consistent concept in the sense that they want to maintain a certain 

standard of produce to maintain a good image for the citrus industry. Hence, they see 

overproduction as a potential, uncontrollable problem. At present, agribusiness is 

setting up “syndicate farms” in dry inland areas, west of Gayndah and Mundubbera. 

While Burnett growers annually plant around 5,000 trees to replace damaged trees, 

or those going out of production, the syndicate farms are planting trees in 100,000 

lots. Growers feel there’s no indication of an interest in producing quality fruit, and 

such farms may flood the market with poor quality fruit. They see agribusiness 

turning to citrus because the market had been high, and also for taxation reasons. An 

important related problem is that water is scarce, so Burnett growers feel the new 

areas will make an unsustainable call on water for irrigation.  
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Markets are uncontrollable: success is linked to capacity to predict trends and act on 

those predictions. 

 7 out of the 10 interviewees linked their success to marketing issues, particularly to 

meeting marketing needs and having the right varieties for future markets, or a 

particular market niche. The current definition of a high quality fruit is one that is 

clean-skinned, with few seeds and sweet, with the most important requirement being 

sweetness. The export market requires thin-skinned fruit, easily peeled, preferably 

with no seeds, and a particular orange colour. Some varieties are unpopular on the 

domestic market because they lack these qualities, such as Emperor mandarins, and 

Valencia oranges, which are sweetest when coloured green. Similarly, there is no 

export market now for Imperial mandarins, a widely grown citrus fruit, because the 

fruit is yellow, and not orange-skinned.  

  

 The market is barely controllable. However, growers attempt to have a voice through 

promoting other varieties on the domestic market. Most of the growers look to earlier 

varieties and some are experimenting to find early varieties that meet market 

requirements. Growers want the earliest varieties they can find or develop, because it 

is important to get good produce to the market early and maintain the quality. This 

makes their produce sought after. Advertising is an important promotional tool, 

although they have no idea if the recent campaign to promote a brand called IQ 

mandarins was effective or not. They don’t know how to find out if it was effective, 

as the advertising company did not provide an evaluation. So they are not continuing 

with the campaign. Promotional issues are important industry issues, as they 

constitute attempts to make predictions about the market.  

  

 The export market is even less open to influence. Growers have to compete with 

other countries on the export market, some able to sell produce for prices that 

Burnett growers cannot match. For example, a variety grown in Pakistan, named 

“Keno”, sells for $2-3 a box. Brazil and Argentina harvest fruit at the same time as 

the Central Burnett. To be competitive, Burnett growers have to adapt by taking a 
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30% reduction for Murcotts, a popular export mandarin, meeting the characteristics 

of a high quality fruit at the current time. 

A further barely controllable aspect of citrus marketing is receiving payment for 

consignments, particularly for those exported to other countries. The industry meeting 

in Gayndah attended after the interviews included presentations by Government 

agencies and private companies on insurance schemes. At present, under a Marketing 

Act, growers can make claims if they are not paid for consignments sent to the 

domestic market, but recovery of those payments can take up to 6 years. Deregulation 

means that the law will soon change.  Growers then have to either pay a small fee to 

join a scheme that will give a small proportion of lost payment back, or pay a 

percentage per carton marketed, to get a larger proportion back. Growers at the 

Industry meeting told me that not being paid for a harvested crop was not as 

uncommon an event as they’d like it to be.  One grower calculated that they would be 

paying around $100,000 a year in insurance costs for one of the schemes. Another 

commented that they were currently paying so many percentages per carton for 

various reasons that there was little percentage left for the grower but, having lost a 

large percentage of his crop one season through not being paid for an export 

consignment, he would have to join. 

The emergence of pests and diseases is predictable, and sometimes controllable. As in 

other aspects of farming, the growers do what they can to adapt to, work around or 

exert some influence or control over the problem. In this context, it is not surprising 

that the early synthetic organic pesticides, giving apparently complete control, were so 

popular. Pesticides are no longer as effective, and growers are looking to other means 

of managing the problem. The general impetus is to achieve some balance, some 

equilibrium for managing predictable impacts on their ventures. 

 IPM is one means of reducing pest problems. Some growers see IPM in terms of a 

whole farm system. Of these, one is developing his own IPM strategies, taking all 

factors into account and using whatever tools are to hand. These tools include 
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software for identifying   pests and beneficials
1
. Another grower’s main concern is 

with sustainability of his farm, he wants to use only those pest management practices 

that will ensure the farm is “the same in 20 years time as it is today”.  Two growers 

use monitoring services only, without biological controls. Monitoring has enabled 

one of these growers to halve his spraying. 

 

Some strategies for addressing one area of problems cause problems to crop up in 

other areas. 

 The “Cooperative Shed” is a good example. There are 27 growers in the district who 

pool their produce for packing and marketing. Seven of the 10 growers interviewed 

were members of the Cooperative shed. Growers traditionally have their own 

packing sheds on their own farms, and may pack other growers’ produce on a 

contract basis. The Cooperative shed is owned by all the growers who use it, and it 

employs staff to pack and send their produce to market. There are many advantages 

to being in the Cooperative shed. It forms a visible organisation and can constitute a 

presence on the market. It also constitutes an identifiable body of growers and may 

be consulted by agencies on issues important to the area. All contribute to costs so 

they can install state of the art and mandatory equipment as required. It also ensures 

there is quality management for the area, as a standard product goes to the market 

from pooled produce. It allows debate and consensus decisions on issues such as 

whether to sell through markets or directly to companies such as Woolworths.  At 

present, growers consider direct selling harmful to the industry, and one grower 

interviewed, who sells directly, feels marginalised for doing so. The shed does mark 

a division in the area, as growers join by invitation.  

 Growers in a cooperative situation tend to share information, according to one 

grower, including information about new pests and diseases emerging in the area. 

This is an advantage in being in the cooperative shed. On the other hand, a particular 

problem associated with the shed is the disease Anthracnose. It appears over a two to 

                                                      

1 This grower used the CD “BugMatch for citrus” produced through a collaborative venture by Rhone Poulenc and the 

Cooperative Research Centre for Tropical Pest Management. 
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three week period in humid conditions. Growers dip their produce for fungal disease 

before sending it to the shed, in order not to contaminate other fruit sent by other 

growers. One grower thinks that the difficulty in drying the fruit leads to conditions 

of high humidity in the shed, so Anthracnose is a greater problem than usual.  

  

 One grower planted Imperial mandarins on a rootstock developed to produce 

mandarins to meet market requirements at the time. However, after some years, the 

rootstock grew larger than the rest of the trunk, strangling the tree, giving it 14 years 

life, rather than 30. They  had not planted over 2 years, considering they had the 

correct number of trees for the future, before the problem emerged. With 50% of 

their orchard affected, the lack of planting now means reduced production.  

 

In a related way, constraints from one area may limit the capacity to address problems 

in other areas.   

 For example, growers want earlier varieties, but biological control is ineffective on 

early varieties, because it takes too long for the predator population to build up from 

releases of bought predators. Interviewees said the reason they don’t release more 

predators is because the insectary can’t supply enough predators. One grower 

commented that research in the US showed that an effective number was 100,000 

predators whereas the growers are supplied with 25,000. The grower comments that 

the population is high enough for the later varieties but not for the early varieties. 

Given the preference for growing early varieties, this is a problem for the use of 

biological controls in the area. It impacts on the use of IPM where it is perceived 

primarily as the use of biological controls. 

 Markets and IPM clash in other ways. One grower feels that IPM has flaws: there’s 

not enough knowledge accumulated, for example on the effect of oil on colour, as oil 

is an important product in the IPM program, used to control scale insects, or about 

water blister. He comments at the last Research and Development meeting he 

attended
2
 the issue of effects of oil was raised, and trials are going to be done on the 

                                                      

2 This grower is on the Horticultural Research and Development Council  (HRDC) 
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effects of different timings of oil application. The problem, he comments, is that skin 

marking is more accentuated under an IPM program while the theory is that the 

residue of chemical sprays protects the skin from blemish. Side issues are the 

problems of black spot and anthracnose. Some sprays that control them kill 

beneficials. In 1984 and this year black spot was a problem. Sprays such as 

Mancozeb that control mites also control black spot. However little Mancozeb is 

used in IPM.  Another problem is that copper can only be used twice a year, or the 

fruit gets a darkened blemish if applied more frequently. 

  

 As seen in earlier interviews, IPM is used in the area but there are some contextual 

issues that make its use fragmented. The majority of growers define IPM use as 

biological control saying they use IPM on later varieties only, because it takes time 

to build up beneficial populations. Other problems with supply of beneficials also 

impact on their use. Some growers have reverted from using consultancy services to 

doing their own monitoring. One grower expressed concern that certain pests are 

targeted for monitoring by scouts, which suggests to him that other pest problems are 

not sought, and might not be detected. He sees this as a problem of coordinating the 

activities of ten consultancy scouts in the area.  Another grower argues that there is a 

problem with secondary infestation, even using predators: it is not a problem 

confined to chemicals alone. A grower is concerned that the advice they are getting 

on IPM may be skewed to commercial interest. He commented that research from 

California showed that releasing 200,000 predators achieved 60% control, with 

100,000 achieving 40% control. For the same area, they are supplied with 25,000. It 

seems that that would not be enough for control, but they are advised that it is 

enough. The numbers do build up as the predators continue to breed in the field, but 

not quickly enough for the early varieties. It’s not possible for the insectary to breed 

more than that number. 

Another significant feature of the social context is the Research and Development 

Committee. Three growers who were interviewed are on the Horticultural Research 

and Development Council (HRDC) regional research and development committee. 

All growers contribute a percentage per carton to research. Projects funded by the 
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HRDC must have 50% industry support, giving growers a say through the committee 

on research to be undertaken. The committee was set up to discuss research 

directions, results and funding. In their region, the committee consists of 4 growers, as 

well as researchers, consultants and DPI personnel. Through these discussions, the 

three growers interviewed who are on the committee feel they have access to the latest 

research information to hand. They also have an acceptance of knowledge changing 

over short periods of time, because they see previous findings overturned or refined 

and new directions emerge.  

Follow-up discussions were held at an Industry meeting one week later with growers 

who spoke of their involvement in consultative structures. Apart from an awareness 

of the nature of current information changing, these growers felt they were able to 

contribute to decision-making through their involvement in consultative structures. 

For one grower, the practical focus was important. He had been asked to participate in 

another forum to represent growers interests: a “Citrus Action Group”. The aim was 

to participate at a political level, and he had refused, being disinterested in that kind 

of involvement or activity. Another grower talked about his involvement with the 

Department of Natural Resources program for Integrated Catchment Management  

(ICM). He saw it as “a grass roots movement, for real democratic decision-making. 

It’s something that an unlimited number of issues could be dealt with through. IPM 

could be one of them.”  

Agrilink evaluation 

Information sought by growers and their evaluation of Agrilink must be seen within 

the context of the overall farming situation, as outlined above. All of the interviewees 

were established growers, and the majority, particularly the older growers, referred to 

their stock of experience, built up through solving problems as they arose, as their 

major source of information. New problems were dealt with by contacting advisers, 

such as consultants, or an agronomist working for one of their suppliers, or other 
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growers. It was difficult for them to say what information they might need, because 

they could not foresee the problem that may be waiting around the corner. Many of 

the problems they faced could not be solved through accessing information. Problems 

were often caused by external events beyond their control. At present, the persistent 

problems were generally weather and climate linked: drought, hail damage and 

humidity after rain, however infrequent. These responses were supplied at the 

beginning of the interview, making the plan to peruse the Agrilink materials for their 

adequacy in addressing current problems somewhat redundant. Yet they enabled 

discussion, and an understanding of the broader context of their farming. Discussion 

on specific information issues proceeded through the evaluation, and gaps or 

adjustments suggested for specific items of technical information are presented in the 

Appendix.  

Growers’ suggestions related very much to their attempts to contain the predictable 

and unpredictable, uncontrollable and barely controllable impacts on their farming 

activities, as identified above. The grower experiencing problems with rootstocks 

wanted detailed information on those available and their characteristics. Other 

growers, given their search for varieties, wanted information presented in a graph of 

varieties popular on the market over the past 10 years or more. This would allow them 

to see where a trend might be heading. They also wanted information on the 

characteristics of new varieties.  

They thought that the Agrilink information system would benefit the citrus industry, 

because it provided all information needed by new growers to produce quality fruit. 

This would maintain the demand for citrus that might be eroded if consumers were 

being presented with poor quality fruit. Several commented that established growers 

would already have about 90% of the information that is in Agrilink, but they would 

probably have it in bits and pieces throughout their filing cabinets. To find a specific 

bit of information could take hours. Agrilink therefore provides a good system for 

keeping much of that information together. Further, while they have much of the 



 154 

information contained in Agrilink, there are some areas that they might not have had 

to think about for some time. They could go back to Agrilink to refresh their 

memories on some particular points. It was a good reference work for them.  

However, it did not provide the level of detail they needed, and they thought that both 

the manual and CD were in a format more suitable for new growers. They thought 

that the way the information was organised reflected the sorts of questions new 

growers would ask, but not the questions that experienced or established growers 

asked. Established growers would go to the kit with a specific question, rather than 

require information on a broad area that eventually narrowed down to specific topics.  

Most of the growers interviewed were very interested in the CD’s interactive facility. 

They wanted to be able to combine information on a variety of topics on their farm to 

see how they affected each other, such as soil, fertilising, irrigation. The established 

growers thus displayed a whole farm approach, wanting to integrate a variety of 

information and see what impacts changes in various areas caused on other areas. 

Several interviewees commented that information on IPM appears to be lacking. 

Some growers wanted information on IPM to be integrated with every topic. Others 

want problems with IPM to be addressed.  

The growers are aware of the vast amount of information available. The question was 

whether Agrilink was to be a one stop information centre, or provide a guide to other 

sources of information. This catalysed discussions on the comprehensiveness of 

content. Growers concluded that the detail they required would make the manual very 

lengthy or the software program unwieldy, and probably difficult for new growers to 

use. They thought new growers might not want to find their way around a lot of 

specific detail.  

This discussion led them to raise issues about updating Agrilink. They are very aware  

of the way in which information can change over time, as new research results come 
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through or experience overturns previous information. In other words, they are very 

aware of the dynamic nature of information, and feel that an information system has 

to be as flexible. Several growers see themselves not as seekers of current information 

but as working at the cutting edge of new information, in some cases through their 

involvement in committees that provide research direction and funding. They get up 

to date information that way and through their contacts on the committees. One 

grower commented that much of the information in Agrilink was compiled by an 

extension officer who got the information from the growers in the first place.  

Some outcomes of the study 

The results of the interviews, detailing growers’ comments and suggestions on the 

technical content, led Noel to identify gaps in his prior assessment of the extent of 

knowledge held by some established growers. He and his colleagues previously 

assumed that while Agrilink was primarily based on new growers’ questions, it would 

also answer the needs of established growers. It did to a certain extent, however he 

saw that a higher level of comprehensiveness was needed by established growers and 

found points for further discussion with them on how to assemble the information. 

For example, the question of whether Agrilink should be a “one stop information 

system” or provide guidance to accessing information from other sources provided an 

area for further discussion with growers, although he was able to design a structure 

for including more comprehensive information without making the program unwieldy 

for new growers, following the interviewees’ comments. A further point for 

discussion with growers that emerged was how to adequately update the information, 

through update sheets or small booklets or disks for annual purchase, as some growers 

suggested. Noel also decided that information on IPM needed to be presented in more 

realistic terms, such as “this is what is known, and what it can do, and this is where 

there is less certainty” rather than to make claims that might be less reliable in 

practice. 
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A further outcome was that all interviewees agreed by the end of the interview to be 

on a panel for collaboration with the system developers. As a result of the interviews, 

the prototype would accommodate their comments where possible and be published 

as a second stage manual. This process could be repeated.  All interviewees would 

receive a copy of the manual and CD, if they requested the CD version, being asked to 

comment further after some months of using it, and to provide further suggestions. 

The CD would be developed in a similar way, although to a different time frame, as  

part of the National Citrus Project.  

Growers suggested a discussion among the panel “because growers love to argue with 

each other”, and that would also form part of the process. Collaboration could 

continue with the panel, with others joining if they wished.  At an industry group  

 meeting the contribution of interviewees was publicly  acknowledged, and other 

growers expressed an interest in becoming involved. 

Conclusion 

It seems that there are 3 levels (broadly)  on which growers currently have access to 

information. These areas identify social location. 

1 Participation on R&D Committees, which gives access to current research questions and 

results. Growers on these committees feel they really have some say in the direction of 

research, and the kinds of problems being addressed, as well as having access to “cutting 

edge” information. 

2 Membership of Gaypac, the cooperative shed. Growers are in a cooperative situation, so 

share information. They also have a structure for meetings with DPI, consultants and 

others who can pass on information as it comes to hand. They are aware of industry wide 

problems, how others are dealing with the problems, and where there are no answers. 

3 Growers outside the committees, not in grower association executives and not in the 

cooperative shed have less access to information, or are behind in hearing about industry 
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problems. They have more specific questions or have worked out their own methods for 

dealing with problems, which may work for them or not solve the problems at all. These 

growers are looking for more specific information for use in their own situation on 

problems that may be industry wide.  

These different levels of access to information mean that a range of information is 

required by established growers. For those with ready access to current information, 

the question is one of making the information in Agrilink more accessible to their 

needs. They also want to link to other data that they know exists. They are looking at 

the efficiency of the system, rather than the content, for their purposes. Those with 

less access to current information are looking as much to content as to means of 

accessing the content but the content they require is on specific topics. 

Information to these growers means a range of different things: depending on context 

it can mean 

 having awareness of industry wide problems 

 having access to cutting edge knowledge 

 having involvement in decision-making for identifying research questions 

 being in step with market trends and consumer preferences 

 maintaining viability, and permutations of the concept of sustainability  

 Forms of participation in information generation also vary: 

 in some cases, participation is fragmented and issue based 

 in other cases, participation ensures involvement in research directions or the pursuit 

of questions relative to their interests 

 participation can take place in a structured context, through membership of the co-

operative shed, and/or membership of industry bodies. 
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 participation can also take place through involvement in a process that is not issue 

based, but that can incorporate relevant issues, such as the Integrated Catchment 

Management process.  

The signalling of grower willingness to use IPM, along with the problems 

experienced when the use of IPM impacts on markets and viability, signals an 

opportunity and need to focus on IPM implementation problems at the farm level, not 

only at the research and theoretical level. Implementation problems at the farm level 

are more than problems of how to encourage growers to adopt IPM. Interviews in the 

case study reveal that grower participation in the development of information 

products enables access to farming issues that provide resources and constraints to the 

use of IPM, and show the validity of developing IPM through grower participation.  

The pilot study and Bundaberg interviews showed the importance of social context in 

pest management strategy decisions. The case study showed that the levels of 

knowledge and information needs of established growers varied markedly, according 

to social context and social location. This has implications for IPM implementation, 

because IPM consists of more than products and tactics. It is significantly information 

based. The range of knowledge and needs means that information cannot be 

transferred in an all-encompassing way. It must take account of variations not only in 

farm type and regional characteristics but also in growers’ knowledge and social 

location. Willingness of institutional members and growers to set up and participate in 

a collaborative structure shows an acknowledgment of the value of actively 

communicating knowledge for developing useful information products. Whether this 

collaborative structure emerging from the case study will have long term success can 

only be ascertained over the long term. It is very possible that industry, organisational 

and policy impacts will determine the fate of the panel. However, attempts to set up a 

collaborative structure and provide a basis for doing so, as this case study has done, 

reveal important aspects of the social context and process of pest management. These 

aspects will be discussed further in the next chapter.  
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Chapter Eight   Conclusion 

 

 

The concept of IPM has been undergoing a gradual paradigmatic shift over recent 

decades. The “productionist” model for progress in agriculture is being unevenly 

displaced by an equally uneven change of policy focus toward addressing global, 

national, regional and local environmental problems in response to a range of factors, 

including environmental pressure and public pressure. This general paradigmatic shift 

has carried (science-based) IPM to greater prominence since its early beginnings as a 

strand of research carried out by a small number of entomologists drawing on the 

support of farmers, and on concepts, sometimes controversially, from the discipline of 

Ecology.  

The evidence shows there are strong opposing forces in the social construction of IPM 

and that consequently there is a plurality of orientations to IPM. The “force” of the 

extension of technological rationalism is seen in the development and extension of 

IPM through a unilinear “technology transfer” mode. This mode is unilinear only to 

the extent that there are unequal balances of power between researchers and farmers, 

although IPM involves actors other than farmers and researchers. Institutional 

structures predispose researchers to pursue single problems, or “high-tech” solutions, 

turning the focus to development of products rather than techniques. The suspicion of 

the “interactive sphere” as value laden, and therefore less rigorous than arenas where 

technical rationality is applied, may result in IPM developers excluding grower 

participation and, consequently, other directions that IPM might take. Such an 

exclusion contributes to a dominant, centralized social construction of IPM that may, 
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in some important ways, be incompatible with constructions of IPM in locally specific 

settings.   

An opposing “force” is the recognition that IPM is a social activity, where the 

development and implementation of IPM is recognized as depending as much on 

social relations as it does on the development of workable technologies. A focus on 

IPM as a social activity highlights imbalances of power otherwise hidden in unilinear 

technology transfer modes, allowing those imbalances to be addressed. Such a social 

construction of IPM makes technology transfer explicitly two-way, or even multi-

way, rather than the highly criticised one-way process usually associated with the term 

“technology transfer”.   

In STS terms, IPM has not reached “closure”: it is not an obdurate technology that 

requires a particular conjunction of social conditions for its implementation and it 

does not, dialectically, reproduce those social conditions and social relations when 

implemented. On the contrary, the social and technical interactions in IPM are 

various, or potentially various, as seen in the grid developed from Andrews, Bentley 

and Cave’s discussion of Biological Control techniques aligned with differing 

conjunctions of participatory and non-participatory research and implementation. 

When combined with Schwarz and Thompson’s social typology it is possible to 

identify particular types of social relations that may be aligned with research and 

implementation approaches favouring the development of particular technologies.  

Such technical and social interactions are critical to the path IPM is taking. If the most 

common conjunction is, as they identify, non-participatory research/participatory 

implementation, which produces inputs such as chemical insecticides and other 

products and techniques at a distance from local farming situations, then a 

standardised and standardising approach is taken to agriculture. Such an approach 

excludes local considerations and may be a source of contradiction for farmers in 

attempting to implement IPM on-farm, while their power to include local 
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considerations in the research and development agenda is weakened through social 

relations that place them in a passive, recipient role.  This path for IPM does not differ 

significantly from the path for developing and implementing chemical control, and 

means that technical and social interactions remain within the chemical control 

paradigm.  

Yet IPM has not reached closure. At the other extreme, the participatory 

research/participatory implementation approach favours, and is essential to, the 

development of conservation and manipulative techniques. Such an approach is 

“extremely uncommon and challenging”. While such technical and social interactions 

are aligned with a more global paradigm shift, that shift has not occurred to the point 

of closure either. Further, it is an approach that favours adaptation and shifts the focus 

to on-farm practice. While farmers do adapt research derived “solutions” to their local 

circumstance, some solutions allow more room for manoeuvre and adaptation than 

others. 

Growers are diverse. This thesis focuses on smallcrops and orchards that are, however 

large, still family farms. They are not syndicate farms, agribusinesses or contract 

farmers. Other contexts may operate in those areas, and their orientation may be very 

different to those on “family farms”. However the majority of cropping areas 

experience problems with chemical control as a single pest control option and must at 

some time seek ways to ameliorate the problem. In that sense, the impetus to develop 

and implement IPM cuts across farming areas and situations. 

Interviews with growers show them to be on a cusp of approaches. They accept the 

concept of IPM but find it flawed in practice. This does not lead them to abandon the 

concept in terms of expressing support for chemical control: in their discussions, the 

potential advantages of IPM outweigh the problems they experience now, and foresee 

experiencing in the future, with chemical control. They see chemical control as 

decreasing in feasibility as a primary pest control option: their experiences of the 
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“insecticide treadmill”, of breakdown in effectiveness of chemicals and their 

predictions of a future lack of availability of chemicals because of environmental and 

health issues makes the chemical control solution unsustainable for them. 

It appears that the interests of the growers interviewed lie in balancing out, primarily 

by good management, the inherent uncertainties that are predictable or not 

predictable, uncontrollable, or barely controllable. For many interviewees, 

implementing a sustainable IPM program on their farms is important to good 

management. The growers encountered in research for this thesis have a particular 

orientation to IPM based on biological control. This may stem from the greater focus 

on using biological control in their specific cropping situations, as well as monitoring 

and spraying, but there are other considerations. The context of farming predisposes 

the growers to conservation and manipulation techniques, an important aspect of 

biological control and IPM. This view is determined not necessarily growers’ 

environmental ideologies, but by their necessity to operate in a situation of 

uncertainty: they must think ahead, try to manage their farms to achieve the best 

possible outcome, and deal with problems as they arise. A balance is sought- the 

growers’ ideal for IPM use is attaining a balance of nature. The technical 

characteristics of IPM most compatible with the farming context appear to be 

conservation and manipulation techniques. According to Bentley, these techniques 

require, in Winner’s terms, particular forms of human association: participatory 

research, and participatory implementation. 

This arguably provides an opportunity to work more closely with growers on the 

participatory research/participatory implementation conjunction that Andrews and 

Bentley identify as rare, and most challenging: manipulative and conservation 

techniques. It seems that grower support for such practices may help overcome some 

of the difficulties of achieving collaboration. Indeed, the growers interviewed 

indicated their willingness to be involved as active participants in collaborative 

activities. They are willing to step into the interactive sphere.  
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Such collaboration may enable other contradictions in technical and social 

interactions to be addressed. If this is the case, then participation, of a particular form, 

is confirmed as an important social construct in IPM. Lack of such participation then 

is a significant aspect of the social construction of IPM in its present dominant form.  

Ecology is another major construct in IPM and the dynamics around the discipline of 

Ecology and its interaction with other disciplines such as Entomology cannot be 

ignored. Biological control is not necessarily the basis for IPM, rather one of a 

number of component techniques at the current time. Not all scientists may be willing 

to focus their attention on achieving collaboration with farmers by addressing their 

interests in biological control problems, for two reasons. Firstly, because farmers’ 

particular “perceptions” of biological control, and more broadly, IPM, may be flawed 

within dominant research paradigms. Secondly, because scientists may not value 

collaboration with farmers, if human activity is not seen as a significant factor in 

ecosystem analysis, or for other reasons, such as the failure of farmers to use scientific 

methodology to gain an understanding of pest management problems.  

This complex of science, technology and social interactions contributes to social 

constructions of IPM. IPM does not emerge out of negotiations and interpretations of 

a single entity or definable system. The diversity in IPM arises from multiple 

constructions, and the dynamics of IPM development and practice can be understood 

as constructive flexibility.  

In practice, the idea of constructive flexibility can be used as a framework for 

understanding the complex of situated actions and practices at local levels, where IPM 

is constructed to address problems specific to particular locations. This suggestion 

contrasts with larger scale, centralized or institutional definitions of  research and/or 

implementation problems. A “paradigm shift” is necessary, however. It   is possible to 

imagine that if scientists placed more importance on human activity and therefore on 

the “interactive sphere” as an arena for addressing problems and seeking solutions, 
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the scientific correctness of farmers’ knowledge would be of secondary importance, 

because other, local areas of knowledge would be important in collaborative 

relationships. Problems, and action taken to address those problems, would be defined 

in a way that was primarily relative to the broader social system of resources, 

constraints and human activity. An understanding of the broader system would require 

more collaboration in local settings, and more inclusion of local knowledge and 

expertise.  

Many studies on implementing IPM, particularly adoption studies, tend to focus on 

methods for delivering increasingly complex and comprehensive information on IPM. 

A parallel focus on understanding the type of information that fits easily with the 

growers’ own paradigm brings such activity into the interactive sphere. The grower 

paradigm, identified through interviews and a case study in specific locations, 

emerges from society/nature relations and forms of rationality deriving from the 

growers’ social locations. Other paradigms may emerge in other locations: because 

IPM has locally specific manifestations, and there are locally specific orientations to 

IPM. This means that greater focus needs to be placed on local constructions of IPM. 

It seems that recognition of the location-specific nature of “appropriate information”, 

and active collaboration with growers to focus on this area, could enable the 

development of local collaborative structures resulting in participatory research and 

participatory implementation. This is not to say that all other information thus 

becomes redundant: it may then be integrated through this interactive forum to refine 

the activities of defining problems and devising strategies for acting on problems.  

Information systems, encompassing technologies and techniques in IPM, rarely 

demand particular forms of human association, however they can easily embody 

dominant social relations. As Hill has argued, information systems carry the capacity 

to exclude or enhance human engagement. In Winner’s terms, a focus on 

“technologies” for IPM such as conservation and manipulation techniques may 

enhance human engagement: such a focus includes a consideration of the 
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consequences of technological choice. As opposing forces influence the development 

and implementation of IPM, through activities that exclude and enhance human 

engagement, the tension between the extension of technical rationality and 

suppression of the interactive sphere socially constructs IPM.  

Implications for the implementation of IPM 

A major implication for the implementation of IPM is that a greater focus needs to be 

placed on local areas, and location-specific problems, resources, constraints and social 

context, because IPM is constructed, and reconstructed in those diverse settings. 

Problem solutions for one area may be incongruent in another. Centralized problem 

definitions and solutions may be either applicable or contradictory within local 

systems, if local systems are not understood.   

There is a need for an infrastructure based on an understanding of the social context. 

Because the social context is dynamic, mechanisms need to be developed to enable 

continuing understanding of the social context. This can be best achieved through 

active collaboration.  

However, a mechanism needs to be devised for collaboration that is not merely 

extractive, and feeding into technical needs (eg tapping local knowledge) but that 

enables interactions. One possible mechanism is the establishment of a panel of 

growers for collaboration with researchers. Another is the active networking with 

mechanisms already successful or existing, with potential for success, in local areas: 

for example, with Research and Development committees, grower organisations and 

initiatives such as Integrated Catchment Management. The establishment of local 

panels involving representatives from a range of groups such as institutional, grower, 

environmental, consumer and consultancies could also be beneficial, resulting in 

social constructions through equitable representation of broader interests.  
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At the policy level, there is a need to recognise that policies formulated for different 

areas of activity may be contradictory at the farm level, if such policies are not 

coordinated to support implementation of IPM.  

Further research is needed to pursue some findings from this study. A broader range 

of farming contexts needs to be examined because other constructions may be in 

progress relative to different social locations: such as agribusiness, syndicate farms, 

contract farmers and broadacre cropping. IPM is not a mechanism simply for 

agricultural pest management: it is also applicable to pest management in national 

parks and urban areas. It is not solely focused on insects, weeds and diseases in crops, 

but also on feral animals such as feral cats and pigs. A range of other issues may be 

critical in social constructions of IPM in those areas.  

Computer-based information systems are increasingly important in IPM: further 

research is needed on the potential of these systems to enable collaboration between 

groups involved in IPM. The social context of development and use needs attention, 

because systems are not developed or used in a vacuum, many social influences and 

interests are engaged in (socially) constructing these systems.  

However, the underlying, major implication is that IPM allows choice in 

technological direction, because of its unclosed nature. It offers an arena for 

considering “the consequences of technological choice”, such as the advantages and 

disadvantages, and the benefits and harms, of following particular developmental 

paths. Whether our choices are based on “expansionary system values”, in Hill’s 

terms; or “democratic and ecological principles” in Winner’s terms, IPM is open 

enough to allow that choice. 
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Appendix B 

 

Agrilink interviews 

Grower and farm profiles 

 
Grower Crops Planted to 

citrus 

Years 

farming 

Co-op 

shed 

Farm 

features 

1 Mandarins 

lemons 

12 ha 40 Yes IPM on later 

varieties only 

 

2 Mandarins 

lemons 

270 acres >40  

(Family farm) 

Yes 

(Also on 

R&D 

Committee) 

Sometimes 

uses IPM 

(consultants) 

 

3 Mandarins 32.5 ha 36 Yes IPM for 

Murcotts only 

 

4 Citrus, cattle, 

grapes 

70 acres 16 

(Family farm) 

No  IPM 

(consultants) 

 

5 All Citrus 50 acres >20  

(Family farm) 

No Reverted from 

consultant 

services to 

own 

monitoring 

 

6 Mandarins 35 ha 12 

(Family farm) 

Yes 

(Also on 

R&D 

Committee) 

Not IPM,  

citrus 

monitoring 

service, some 

biocontrol 

 

7 Mandarins 150 acres 30 Yes Monitoring, 

but not 

biological 

control, 

halved 

spraying 

 

8 Mandarins, 

grapes, 

40 acres Family farm 

established in 

Yes IPM, own 

monitoring, 
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mangoes 1929 developing 

own IPM 

strategies: 

whole farm 

system 

 

9 Lemons, 

mandarins, 

grapefruit 

 

120 acres 11 No IPM 

(consultants) 

10 All citrus, 

mandarins 

main crop 

>200 acres >20 Yes 

(Also on 

R&D 

committee) 

IPM 

(consultants) 

 

 

 

 

 

 

 

 

Requirements for success, major problems and means of coping with them 

 

 
Grower Requirements for 

maintaining 

success 

Major problems faced Means for coping with major 

problems 

1 Producing a 

product that the 

market needs: 

clean fruit, most 

importantly, sweet 

Weather, climate. Storms 

destroy or mark fruit: hail 

storms, wind storms, wind rub 

influence success. 

 

Major problems: 

overproduction in the future 

 

No means, climate and over -

production out of his control 

2 Producing a 

product to service 

a niche market 

Anthracnose is a problem for 

the area. 

Most problems linked to 

weather conditions: black 

spot, anthracnose following 

rain. (After 12 years of 

drought, farming strategies 

needed to be different for the 

rain) 

 

Hot humid conditions 

accentuate problem, little that 

can be done about it: work 

around it as best they can 

 

3 Good quality fruit Weather. Quality of fruit is 

tied to the weather. Heavy 

rain in May when picking 

Good management and a good 

spray program 
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affected the quality of the 

fruit. Everyone was affected. 

 

Major problems: concern 

about overproduction in the 

future.  

Overproduction beyond 

capacity to influence: people 

planting not 5,000 trees but 

100,000. Control is needed, 

new orchards set up by 

agribusiness syndicates for 

tax purposes: quality of little 

concern. Technology aids 

planting in marginal areas.  

 

4 Keeping costs 

down and fruit 

quality 

 

Weather.  

Diseases last year.  

 

5 Finding the right 

markets (markets 

are volatile) and 

foreseeing which 

varieties to plant 

Weather 

 

 

 

Not being in the cooperative 

shed can mean that he misses 

out on information eg on 

anthracnose.  

 

 

 

 

 

 

Problems with pickers 

 

Problems are tied to weather 

conditions, there’s a level of 

problems all the time 

 

If he can directly ask what he 

needs to know, he’ll get 

answers: needs to know what 

to ask. Needs to know what 

problems others are facing, 

under what conditions, to 

know if he will get the same 

problems. 

 

 

 

 

 

 

6 Good quality fruit 

 

Influences: water, fertiliser, 

pest management.  

 

Major problems: under 

control. Minor issues for the 

whole industry are the 

development of colour 

through cultivars, and finding 

cultivars that suit the market. 

 

 

7 Finding markets 

for varieties 

Rootstock varieties. One 

(troyer) is killing 50% of his 

trees. Thinks that the whole 

district will have this 

Removing affected trees and 

replanting. 
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problem, as around half the 

orchards are planted to the 

troyer rootstock. 

 

On their farm they have 5-6 

different soils, requiring 

different irrigation and 

fertiliser applications. It is 

difficult to get a consistent 

single line of produce. 

 

Promotions: advertising 

issues, marketing issues. 

Advertising is very expensive, 

unsure of its effect or how to 

gauge its effect. 

 

8 Surviving hail 

damage 

Weather (lost $500,000 last 

year because of severe hail 

damage) 

 

Fungal diseases associated 

with hail damage: black spot 

in Imperials, brown spot in 

Murcotts 

 

Used a fungicide program this 

year, will reduce next year. 

Brown spot doesn’t show up 

until the fruit ripens, so they 

have to spray according to the 

conditions that might produce 

brown spot, rather than when 

detecting brown spot. 

 

9 Employees 

(He relies on their 

having expertise 

in particular areas, 

rather than on his 

own for all areas). 

Diseases that affect 

production and quality, such 

as phythophera, red scale, 

black spot. 

 

Handling people (employees): 

how to involve them so that 

they share his goals for the 

farm. 

 

 

 

 

 

 

Trying to involve them, but it 

is a major problem that he 

doesn’t know how to resolve. 

10 Sustainability. He 

doesn’t want to 

take everything 

from the ground 

over the next 

twenty years, but 

rather to farm so 

that it is still good 

in twenty years 

time 

Influences: management 

strategies that keep that goal 

in mind.  

 

Major problems: Dry 

imperials 

 

 

 

 

Thinking of breeding 

different varieties, using 

different cultivars, or 

irrigation. 
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Information sources, information needs  

 
Growe

r 
Information sources Information needs 

1 Pest controllers, advisers: 2/3 of the 

growers in the shed have one person who 

monitors and who coordinates the IPM 

and spray program.  

Citrus books from the DPI.  

Other growers. Growers tend to share 

information when they’re in a 

cooperative situation, such as the co-op 

shed.  

Own practical experience. 

He doesn’t need a source for a broad 

basis of information because he has built 

that up through his own practical 

experience. They have a basic operation.  

Meets and works on problems as they 

arise. An example: he had a zinc 

deficiency, and an adviser found a 

research paper on zinc deficiency 

resulting from over-applying 

Superphosphate. It took 3-4 years to 

leach the Superphosphate from the soil, 

adding zinc supplements..  

 

2 Horticultural advisers, such as DPI, Dan 

Papacek, John Owen-Turner who is 

consulting in the area.  

Being on the R&D committee keeps 

them up to date with the latest 

information. 

Own practical experience 

 

More information is needed on IPM, in 

general. There are a lot of unanswered 

questions such as the effect of oil on 

colour and water blister, a flaw resulting 

from rain followed by a cold westerly, 

causing a skin breakdown on ripe fruit. 

Sprays that control black spot and 

anthracnose kill beneficials: how to 

control those diseases using IPM.  

 

3 Formerly DPI, but when it was 

downgraded for citrus, he had to go 

elsewhere. Now, the consultant and the 

person doing the monitoring also does 

research.  

 

If a problem comes up, he talks about it 

with the monitor, and they come up with 

an answer together. He disputes the 

information on water blister. He doesn’t 

think that’s what it is, but that the 

damage is caused by an insect, because it 

is found all around the fruit. 

 

4 Consultants 

Also interested in a book on diseases 

that’s been advertised in Country Life. 

 

Information on keeping costs down, and 

information on diseases 

 

5 Formerly consultant, but not happy with 

monitoring system- scouts sent out to 

look for particular insects, therefore 

missing other pests. Scouts were sent out 

Compatibility of chemicals for mixing in 

order to spray them at the same time 

(cocktail spraying?) 
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when the consultant heard of a problem. 

Now monitors for himself, less 

frequently, and also when he hears of an 

outbreak. A chemical consultant who 

visits also passes on news about 

outbreaks in the area.  

 

6 Grower committees that he’s involved in, 

and R&D committee. Citrus monitoring 

service. 

 

Cultivars that suit the market: eg colour 

7 Grower committees Information on rootstocks: a major 

problem for the industry. 

 

8 DPI, consultants- Dan Papacek for insect 

advice, or Brian Gallagher. Contact Peter 

Mayers if there’s a fungal problem. 

 

Returns from each variety. This has a 

large bearing on viability. 

9 Written information when he first started 

farming, but initially other growers were 

the most important sources. DPI helped 

on specific details. He gets information 

from advisors, such as the rep for their 

suppliers, who’s an agronomist. Each 

month a consultant (J. O-T) does a farm 

walk- is likely to pick up changes more 

than the grower seeing his own orchard 

daily. IPM consultant/scouts every 10 

days for monitoring. Other growers. 

 

How to motivate employees to share a 

common goal with him for his farm. 

10 Is on grower committees, and the R&D 

committee, which keeps him up to date.  

 

 

 

 

Information they would like to see included in Agrilink 

 

Gro

wer 

Information that would be useful to 

them 

Why they need this information 

1 Information that would help them cope 

with marketing problems. Anthracnose is 

one of these problems. It is a problem 

over a 2-3 week period, linked to fungal 

dipping for the benefit of the shed as a 

whole. They want to know what it is 

linked to, and how they can predict the 

There are different theories about what 

causes anthracnose. They know it’s 

connected to humidity, and they know 

they actually create those conditions 

through the shed by fungal dipping, 

without being able to dry the fruit. They 

pick and dip fruit then de-green at the 
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cut-off point, or when conditions are 

such that it is likely to emerge so that 

they can practise avoidance.  

correct temperature. Then anthracnose 

emerges over a 2-3 week period. What is 

it linked to? One theory says too much 

nitrogen then it is linked to conditions 

provided. There’s a cut off point that 

they can’t see coming: how can they 

predict that point and practise 

avoidance? There is also uncertainty as 

to whether it is anthracnose.  

 

2 More information is needed on IPM, in 

general. It is a flawed system as it stands, 

because there doesn’t seem to be enough 

knowledge accumulated. 

 

 

There are a lot of unanswered questions 

such as the effect of oil on colour and 

water blister, a flaw resulting from rain 

followed by a cold westerly, causing a 

skin breakdown on ripe fruit. Sprays that 

control black spot and anthracnose kill 

beneficials: how to control those 

diseases using IPM. At present, they can 

only use copper twice a year otherwise 

any blemishes become darkened. The 

sprays that control mites also control 

black spot, however, very little 

Mancozeb is used in IPM.  

 

3   

4 In the key decisions section: information 

on treatment of fruit before packing.  

 

 

A program for accounting to calculate 

costs for spray and cartons, and how 

much it costs per case to produce the 

fruit.  

 

Rootstock varieties: suitable rootstocks 

for different varieties and why. 

 

 

 

 

New varieties: a seedless Murcott is 

being developed in Israel. When it 

arrives he’ll want to plant it, because 

consumers like fruit without seeds.  

 

 

Problems with diseases. (Agrilink will 

help with his information needs for pests 

and diseases) 

 

Can compare costs to what they need to 

get on the market, and then look at ways 

to cut costs.  

 

They get a different quality fruit from 

different varieties eg if Ellendale is put 

on rough lemon, they get a rougher skin. 

Some rootstocks are more vigorous in 

the tree when smaller.  

 

There’s a better price for earlier 

varieties, and if they keep the quality up, 

they get a better price throughout the 

season. Always looking for varieties that 

the market will want. 
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Graphs showing the effects of different 

inputs in Is Citrus Growing for You? On 

the CD.  

 

5 Compatibility of chemicals for mixing in 

order to spray them at the same time 

(cocktail spraying?) 

 

 

6   

7 Up to date section on rootstocks 

An interactive segment for rootstocks 

The most important aspect of setting up 

an orchard 

 

8 Information on IPM related to each 

section 

This grower sees the use of IPM as a 

whole farm approach, and is developing 

strategies for management. 

 

9 Information on exporting.  Exporting is linked to the method of 

marketing, a big field. There are a wide 

range of theories, showing how much 

uncertainty there is about marketing. 

 

10 Different varieties, cultivars, irrigation 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  In reading the next section, it has to be kept in mind that it wasn’t possible to go 

through the whole manual in the interview. The lack of an index made it difficult to go 

straight to the particular areas they wanted to follow up. It would have been better for 

them to have received the manual a week or so beforehand- at least half would have read 

it. So if any of the items they flag as missing are not really missing, that’s why. 

 

Agrilink for general use 

 

Gro

wer 

Changes or additions/suggestions Other comments on the package 

1 Not much to change. Given a basis of 

varieties and availability of irrigation, 

Agrilink provides a very good basis. 

After that it’s up to practical experience. 
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it’s then up to management.  The variety section (described) will 

enable orchards to be set up west of 

Gayndah (many disadvantages for 

existing growers) 

 

2 An emphasis is needed on differences 

between climates. This grower thought 

that a qualification needed to be included 

for specific areas, that much of the 

information was relative to the coast, 

rather than to inland areas.  For example, 

referring to the pest and disease section: 

- brown spot disease was not a problem 

for Murcott if an under tree system is 

used on young trees. With overhead 

irrigation it is a problem in the Central 

Burnett. It is more of a problem on the 

coast.  

- copper can only be sprayed once with 

an under tree irrigation system because 

of darkening, twice with an overhead 

system 

- applying lime gypsum too close to an 

application of superphosphate can have a 

bad effect 

- anthracnose is a problem for the area. 

The advice is “OK as far as it goes”. Hot 

humid conditions also accentuate the 

problem, if the fruit is on the borderline 

of maturity.  

- advice on oil cell damage? 

Management- avoid high nitrogen, grow 

susceptible blocks alone. Keep nitrogen 

down before harvest. 

- sour rot disease. To help reduce, keep 

the leaves off the ground. Rain splashes 

back onto the tree carrying spores.  

- yellowing of leaves can be from 

excesses as well as deficiencies 

- Variety selections: eg August. 

Ellendale is OK for the south, but past 

maturity in the Burnett. The Burnett is 

on a different maturity band. Murcott 

shouldn’t be picked in July, but in the 

first week of August. 

 

Manual: This grower thought that the 

common questions were of the kind that 

a hobby farmer would ask. He thought 

that much of the information was 

elementary to him, but perhaps not to 

others.  

CD: He was not a computer user, but 

liked the package, particularly the 

interactive feature and the pictures.  

3 No changes Manual: Found the pictures very good, 
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but was more interested in seeing the CD 

demonstrated. They had been planning 

on buying a computer,  and his family 

wanted to discuss what kind of computer 

to buy eg a laptop or a desktop.  

 

CD: The features that he liked were the 

contacts and the interactive feature. He 

would use it more than a book, because it 

keeps his interest. He would also use it 

for general information on topics such as 

nurseries. (If he had a problem, he’d talk 

to his monitor, and they’d come up with 

an answer, so prefers to use the CD as a 

database rather than problem-solving 

tool).  

 

4 Information is missing on potassium and 

boron.  

With regard to the varieties, they are 

moving away from growing navels in 

this area and going more toward 

Murcotts and Imperials to get higher 

prices ($40-50 per case). At present, 

they’re getting $12 a case for navels.  

Valencias are decreasing as well. Fruit 

reaches maturity a week earlier in 

Emerald than in Gayndah and 

Mundubbera.  

In the varieties section, some new 

varieties are missing, while some 

varieties are not grown anymore, eg 

Blood navel.  

 

The manual was a bit too much to go 

through properly in a  relatively short 

time. He felt the need of an index to 

follow up some things he wanted to look 

up, and didn’t find the contents 

(sections) page helpful for specific items.  

 

CD: The interactive section was good. 

He’d like to see that feature displaying 

rootstocks for varieties, showing 

different qualities, advantages and 

disadvantages.  

5 On the CD in the varieties section, 

maturity time (ie months of the year) 

should be presented in chronological 

rather than alphabetical order.  

Maturity time should also be divided into 

weeks, not just months, because eg 

Ellendale is ready from mid-July to mid-

August, but can stretch both ways.  

The choice of domestic, export or 

processing might not be very useful: they 

often don’t know if the fruit will go for 

export or to the domestic market. They 

don’t plant for processing, fruit that is 

The CD won’t cover 100% of the 

available information. Growers are 

discovering the science as they are going 

along. By the time it’s written down, the 

information is familiar to them and can 

be superseded.   

 

Manual: Prefers the manual because it’s 

easier to browse through a book than a 

program on a computer. 

 

The advantage of the CD is that it can be 

readily updated. They have been advised 
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too low grade for the market is sent for 

processing as a sort of dumping ground. 

They don’t get growing costs back on 

fruit sent for processing, so it’s not a 

choice. Also, manufacturers don’t 

contract for processing- they rely on 

growers to send rejects. Those decisions 

come after harvest, not when deciding on 

varieties for planting. 

In the nursery section, the title “area of 

interest” is confusing. Perhaps 

“variety?”.  

 

 

Specific questions:  

Q.23 Recommendations for phytophera 

have changed about 10 times in the last 6 

years. The right answer would have 

changed, might be one step out of date. 

There is no recommended period 

provided for applying spray. He has 

experimented with different times of the 

year, but has problems.  

Q.17 Most growers wouldn’t consider 

growing emperor, or glen and 

professional buyers new to the industry 

won’t have heard of those varieties. 

Q. 14 Gall wasps. Needs information 

about introducing predators to control 

them. He’s had no results from cutting 

out galls- and predator wasps are killed 

off by cutting out the galls. 

Ants in citrus: if growers control ants 

that are protecting pests, biocontrol can 

be effective.  

Q.8. Commercial growers can’t afford to 

cut off branches- need to drill holes into 

borer channels and apply chemical to kill 

borers.  

 

that if they want really up to date 

information they should get a modem for 

the phone, and go to central files.  

 

The manual (information) is useful if for 

instance, they are looking at an area or 

topic they haven’t been concerned with 

for a while or if they are behind in 

knowledge of the area.  

6 CD: contacts section. Local fruit grower 

associations that deal primarily with 

citrus should be mentioned.  

Nursery section: “company name” is 

confusing. 

Manual:  Some pest control information 

is out of date. 

Agrilink manual: in general, it is very 

comprehensive. It reflects what he 

usually does. The information has come 

out of what the industry has found that 

works, over the years. 

 

The section on “Is this crop for you?” is 
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Pest control (p17) is more involved than 

eg “spray as required”. A lesser rate can 

be used, but only if mindful of the stage 

the fruit is at. Red scale is developing 

resistance to Supracide.  

Control of red scale: needs a 

recommendation that the person consult 

someone on when best to spray 

according to the stage of development of 

the pest, when to spray so that longer 

control is achieved.  

There is no a recipe that can be given for 

spraying because other factors are 

involved, eg spraying in the heat of the 

day, weather conditions, stage of insect 

or fungus. Recommendation that people 

consult pest monitors, also DPI 

personnel for advice. 

Section 4: p44: EDB cannot be used in 

Queensland anymore.  

Section 5: John Owen-Turner is not an 

adviser with DPI anymore. 

 

good for new growers. Quality is 

important for the citrus industry- new 

growers may not meet standards, so that 

section is very important. New people 

may think they just need to plant, but 

there is much more to it than that, and 

the kit shows that.  

 

Section 3 is good.  

 

Most important point: are updates 

included? How will the manual and CD 

be updated?  Subscription, so if the 

package is bought, an extra payment 

would provide new information every six 

months?  

How will information that is no longer 

applicable be deleted, such as the use of 

EDB? 

How will they provide information on 

new and different chemicals for citrus, 

eg control of red scale? DPI personnel 

perhaps need to know it’s part of their 

duties. 

 

7 While there’s a good coverage of 

diseases, there also needs to be pictures 

of insects, pests and beneficials.  

 

It needs a more extensive index. 

It needs to be more up to date on 

rootstocks. 

Benton (?) was not mentioned. 

 

An interactive section on rootstocks 

would be good.  

 

Information on fertiliser  and irrigation 

rates. The experiments have been done, 

and the information is there, but the 

growers don’t have it.   

 

Growers have fragmented information. 

The Agrilink kits brings it all together 

into one place. That’s a plus. Agrilink 

covers a good range of topics very 

specifically. Yellow leaves page and the 

following page are very good. All of the 

pictures are particularly good. There’s a 

good coverage of diseases. 

 

He liked the idea of the interactive 

section. 

8 Still looking for good varieties. There’s 

an empty space in June, between 

Imperials and Ellendales. Every variety 

has different characteristics, good and 

bad points eg good points are that the 

Manual: General knowledge for most 

citrus growers.  

CD: Comments are restricted - will they 

be expanded?  

Getting all the information from the 
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tree sets fruit well, has a good flavour, 

looks good. Bad points eg some are 

susceptible to disease, some aren’t. Can 

that information be included for 

decision-making on varieties? 

Rootstocks: preferable for different 

varieties. The table in the manual doesn’t 

give enough information. They need to 

know which varieties are best on which 

rootstocks.  

Tree spacing- specific problems with 

each variety eg some stocks more 

resistant to phytophera, others more 

susceptible to salt and drought 

conditions.  

Specific questions: 

Q.28 Doesn’t say for what size. Need a 

detailed cost analysis on a per hectare 

basis. Cost benefit analyses get the bulk 

right, but many smaller things can’t be 

accounted for eg area, variety.  

Q. 29 Need details of the booklet in the 

answer, not to be referred to another 

section. 

Q. 27 Can vary considerably, according 

to area and variety. 

Questions about what variety, age of 

trees, areas of citrus come down to 

economies of scale. 18 ha is not a big 

enough area to do own packing.  

A brief overview of the contents would 

be helpful, as would including a map to 

show the different areas.  

A search facility up front would be very 

helpful then growers could go to the 

topic of interest.  

In the recipe for growing citrus section, 

could have tabs for pest control, 

irrigation, fertilizing, cultural techniques.  

Link information on IPM to all sectors. 

Can it link to other information and other 

programs. Bugmatch provides a lot of 

detailed information on pests, diseases, 

nutrients and IPM: it would be good if 

there was a way of linking Agrilink and 

Bugmatch. 

Also include reference to information 

manual into the CD Rom would be a big 

start. 

Most citrus growers would know 99% of 

the information in the manual. There’s a 

good basis there, then further detail 

could be added, supplied by growers. 

 

Given the suggestions being made, the 

question we realised was, if Agrilink was 

to be a guide, or a one stop information 

centre. If all available information could 

be included, it would be extremely 

weighty, take a long time to produce and 

probably be of less use to new growers 

who would be confused by the detail. 

The question became, if Agrilink could 

be somewhere in the middle. One of the 

most useful sources of information for 

this grower was “The Citrus Industry” 

Vols 1-5.  
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available on fact sheets, other printed 

information currently available. 

Recipe doesn’t say why things should be 

done, or what alternatives are available. 

Could say see also… farm note, 

reference. 

 

9 Information on exporting- how to go 

about it, provide a list of exporters as 

nobody sells directly to overseas buyers. 

Information on different destinations, 

what is required in the way of packaging 

and chemical treatment for different 

destinations. Eg what you have to do, 

when you have 100 boxes of fruit in the 

shed and want to export them. Other 

growers often ask that question.  

In harvesting and marketing could 

include: statistical information on market 

prices and throughput of varieties 

showing trends over the past 5 years. 

DPI has lots of records of trees planted, 

boxes packed, destination. That is the 

most relevant information that growers 

in the area use for what to plant, for 

variety selection. It would be useful to 

provide something that showed trends 

backwards, and a forward prediction. 

People only have an opinion at the 

moment and are planting other varieties, 

which are an unknown quantity because 

they fear the overproduction of 

established, profitable varieties.  

Information could also be provided on 

irrigation: what kind of sprinklers to use, 

suppliers, filtration, overhead, under-

tree, drip. In this area, growers get that 

information from each other. 

Updated information on : suppliers, new 

technologies, new applications.  

Of relevance to established growers: 

Quality control systems. There’s a 

confusing range of Quality Assurance 

programs. A wide range of methods and 

ideas for presenting the product: the idea 

of presentation is diverse. There’s a 

perception that packing is a big cost and 

Manual: Excellent for someone to get 

started in growing citrus 

 

CD: Good 

Very important, the harvesting and 

marketing box.  

 

Might be suggesting too much specific 

information. If it is specific enough for 

the established grower, it might include 

information that would clutter up the 

package for the new grower. 

 

The established grower is looking for 

more up-to-date, new information, so 

would need regular updates. The basic 

information kit couldn’t contain all new 

information as it came out, that was 

probably more the role of newsletters. 

 

His approach is to try to have people 

with expertise in particular areas 

working for him, rather than having all 

the information and expertise himself. 

He would also like to have all farm 

workers able to monitor the crop for 

insects and diseases etc. as they go about 

their duties. He thinks knowledge of 

people becomes more important than 

knowledge of pests and diseases, because 

he would  have people working for him 

who are competent in those areas.  The 

problem is how to motivate them. 

 

 

Glaring omission: Nothing on staff 

handling, something that he finds is the 

most important problem.(See Note 

below)  
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growers are looking at how to save on 

packaging, eg how to save 10 cents a 

box. The alternative philosophy is, if you 

can spend an extra 50 cents a box then 

get an extra dollar or two because of 

presentation, then it is economic to do 

that. 

 

10 Need to look at how the sections are 

organised in order to access the 

information. For instance, the headings:  

Key decisions should not be in a section 

on its own, but tied in with other things. 

He showed headings from “The Citrus 

Industry” Vols 1-5. The headings could 

be divided into “Growing” “Harvesting 

and packing”  “Marketing”.  “Growing” 

would include subsections of watering, 

weeds, nutrition, pruning, climate, frost 

protection. 

The contents sections relates more to 

someone new wanting to grow citrus. 

An index is needed for specific topics, 

also an up-front search on the CD to be 

able to select, for instance, irrigation, 

pruning, pests.  

He asked if it would be possible to link 

databases through the program. Eg brief 

description then go to paper B. did then 

click to bring up whole paper. 

He thought that references could be 

included in the text, rather than having to 

go to a separate reference section.  

 

Before looking at the manual and CD, he 

thought it would be something that 

would be good for cross-referencing 

information and data bases. It was quite 

different to what he had imagined.  

 

The important thing for him in both the 

manual and the CD is access. It is good 

as a data base, but the access needs to 

change.  

 

The pictures are very good and useful. 

There seems to be lots of information 

from work done in this area, that he 

recognises. He has a lot of the 

information himself, in various places, 

but it would take him a long time to find 

it. With the computer, he could access it 

immediately (when the information from 

the manual was in the CD). 

 

The “Yellow leaves” section was good, 

an acceptable way of accessing 

information for problem-solving. 

 

The CD has the advantage because its 

easier to access information and update 

using computers.  

 

He showed me a book that he thought 

was set out well for providing 

information, and had thought the 

information would be presented more in 

that format. The book was “Handbook of 

plant diseases” Vol. 2, field crops (by 

Noel).  

 

This grower suggested a group 

discussion because growers like to argue 
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things out. We talked about the structure, 

it could address the topics: access, 

presentation, content and the process we 

were talking about for continued 

consultation in the development of the 

information system.  

 

Note:  Two growers mentioned that they grew crops such as melons for the between 

season months, just to keep their staff in work 12 months a year, in order to build up a 

permanent staff rather than rely on changing seasonal workers. This practice might solve 

some of his difficulties. 

 

 


