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Abstract 

‘Sustainable business practice’ is an aspiration for an increasing proportion of small and medium-

sized enterprises (SMEs) around the world, promising profitability, resilience and positive social 

and environmental impacts. ‘Lean thinking’ has evolved as a popular business strategy for SMEs 

to achieve sustainable business practice, addressing the need for efficiency in production and waste 

reduction. In this study we explore the co-evolution of ‘lean and green thinking’ and the potential 

for lean and green practices to enable successful transitions to sustainable business practice. 

Focusing on investigations into manufacturing SMEs in Queensland, Australia, we first establish 

four key enablers and six key barriers to sustainable business practice, derived from a series of in-

depth interviews with Chief Executive Officers and senior managers involved in sustainability and 

lean manufacturing. We offer an institutional theory perspective on these findings, concluding the 

potential for normative, coercive and mimetic drivers to influence SMEs to shape environmental, 

social and economic decision making and legitimise the transition to sustainable business practice. 

We then present a novel ‘Model of strategic enablers of sustainable business practice’ to guide 

SMEs to intentionally use their lean and green strategies to successfully adopt sustainable business 

outcomes. We propose that through adopting lean and green thinking to transition to sustainable 

business practice, SMEs can more rapidly contribute to the circular economy at the level of firm. 

Agencies and professional bodies can support SMEs in this transition through targeted 

interventions that address the enablers and barriers presented.  

KEYWORDS: Lean and green, Enablers, Barriers, Small and medium-sized enterprises, 

Institutional theory 
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1. INTRODUCTION 

With the significant proportion of small and medium-sized enterprises (SMEs) dominating the 

world’s economy it is estimated that they are responsible for about 70 per cent of global industrial 

waste pollution (Hillary, 2000; Revell et al., 2010). These enterprises have a responsibility to 

address pollution prevention and align their business strategy with sustainable business practice 

(Lawrence et al., 2006; Oliveira Neto et al., 2017).  

Lean thinking has emerges as a targeted business strategy to deliver better value for customers by 

removing non-value-adding activities and improving efficiency in enterprises (Womack and Jones, 

2010). Lean thinking has also expanded to consider ‘lean and green thinking’, which focusses on 

resource optimisation and encouraging to "do more with less" (Miller et al., 2010; Simons and 

Mason, 2003). Through adopting lean and green thinking, it is increasingly proclaimed that SMEs 

can improve efficiency and “make sustainability a value instead of a cost” (Garetti and Taisch, 

2012), taking advantage of structural and process changes that can be applied throughout the chain 

of product and service delivery (Martínez León and Calvo-Amodio, 2017).  Green practice often 

focuses on reducing the negative environmental impacts (Rusinko, 2007) while sustainable 

business practice has a holistic focus on business behaviour that has a net impact on environmental, 

human, social and productive capital (Moser, 2001). 

Around the world there are well documented examples within large companies, of the co-existence 

of lean and green systems to reduce waste (Dües et al., 2013; Kurdve et al., 2014). For example, 

Chiarini (2014) presents empirical evidence from the motorcycle component industry, on how 

specific lean tools (e.g.: 5S, value stream mapping, cellular manufacturing) positively impact the 

waste and energy management. An automotive industry study further confirms the positive 

influence of lean practice on environmental  management (Jabbour et al., 2013), considering 

influences and relationships between lean manufacturing, environmental management, human 

resources and operational performance. 

A taxonomy of enablers and drivers establishes lean thinking as a potential approach to enable 

sustainable manufacturing practice in SMEs (Alayon et al., 2017). This claim is further highlighted 

in a lean and green matrix developed by Verrier et al. (2014) to help SMEs understand the potential 

for best practice in their sector. However in spite of this large body of research on lean and green 

(Thanki et al., 2016; Verrier et al., 2016), SMEs and sustainability (Gadenne et al., 2009; Natarajan 

and Wyrick, 2011) there is still only limited research on lean and green thinking enabling 

sustainable business practice in SMEs, and barriers to achieving ‘lean and green driven’ 

sustainable business practice (Kerr, 2006; Klewitz and Hansen, 2014). Within this context, this 

article builds on our previous research characterizing sustainable business practice (Caldera et al., 
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2018), to evaluate enablers and barriers for lean and green driven sustainable business practice in 

SMEs.  

Within this context, this study is motivated by the following research questions: “How can lean 

and green practices enable SMEs to achieve sustainable business practice”, and “What are the 

barriers hindering sustainability performance of SMEs?” Institutional theory offers a useful 

theoretical lens to examine the enablers and barriers for adopting sustainable business practices in 

SMEs. Specifically, this article seeks to investigate how SMEs can be enabled to leverage lean and 

green practices to achieve sustainable business outcomes. This study develops a novel ‘Model of 

strategic enablers of sustainable business practice’ to guide SMEs to intentionally use their lean 

and green strategies to successfully adopt sustainable business outcomes. It also identifies barriers 

inhibiting SME journeys towards sustainable business practice. The following sections provide an 

analysis of literature, methodology, key findings and implications for SMEs in the manufacturing 

sector, and further research.  

2. THEORETICAL BACKGROUND  

The following paragraphs summarise discourse regarding SMEs’ relationship with ‘lean’ and 

‘green’ thinking. We then consider this discourse in the light of Institutional Theory, which 

provides a robust context for exploring enablers and barriers to sustainable business practice. 

2.1 Lean & green thinking  

Lean and green thinking aims to tackle waste issues through continuous improvement, including 

the use of one or more lean and green tools to implement improvement measures. Lean thinking 

addresses eight types of waste streams: overproduction, waiting, transportation, defects, extra 

processing, inventory, motion and non-utilised talent (Hines and Rich, 1997; Ōno, 1988). Green 

thinking addresses eight environmental waste streams, comprising “excessive water usage, 

excessive power usage, excessive resource usage, pollution, rubbish, greenhouse effects, 

eutrophication, and poor health and safety” (Hines, 2009, p.3). Within this lean and green context, 

a variety of tools are available that can reduce waste and improve efficiency (Caldera et al., 2017a). 

Table 1 presents an overview of lean and green tools that can be applied to each waste stream with 

the corresponding references. 
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Table 1: Overview of lean and green waste streams and associated process tools  

Lean/ Green Waste 
streams*   Process Tools References 

Lean waste streams  

Overproduction Value stream mapping, Kanban, Single Minute Exchange of Die 
(SMED), Pull approach, Just in time (JIT) (Chiarini, 2014) 

Defects Autonomation / Jidoka, Pokayoke devices, Standard operations 
procedures (SOP) (Djekic et al., 2014) 

Waiting  Total Productive Maintenance (TPM), Takt time (Chiarini, 2014; Fliedner, 2008; Piercy and 
Rich, 2015) 

Transportation Lean layout, Value stream mapping, pull system (Ball, 2015) 
Extra processing 5S, SOP (Vais et al., 2006) 
Inventory JIT, Takt time, Kanban system (Maxwell et al., 1998; Price et al., 1994) 
Motion 5S, SMED, SOP (Vais et al., 2006) 
Non-utilised talent Employee engagement, quality circles  (Maxwell et al., 1998) 
Green waste streams 
Excessive water 
consumption  Employee engagement, SusVSM, Kaizen (Brown et al., 2014; Faulkner and Badurdeen, 

2014; Folinas et al., 2014; Vais et al., 2006) 
Excessive power 
consumption  

Employee engagement, TPM, SusVSM, Kaizen, 5S, Inventory 
reduction, Pull approach, lean layout 

(Ball, 2015; Bandehnezhad et al., 2012; 
Chiarini, 2014; Rothenberg et al., 2001) 

Excessive resource 
consumption  5S, Cellular manufacturing, TPM, Buffer levels, Kaizen events  (Hong et al., 2014; Pampanelli et al., 2014; 

Rothenberg et al., 2001; Vais et al., 2006) 
Pollution 5S, Cellular manufacturing, TPM, Buffer levels (Fliedner, 2008) 
Rubbish 5S, Cellular manufacturing, TPM, Buffer levels (Fliedner, 2008) 

Greenhouse effects Inventory reduction, Lean product flow, lean supply chain 
management, 5S (Fliedner, 2008) 

Eutrophication Value stream mapping, SusVSM (Faulkner and Badurdeen, 2014) 
Poor health & safety Total productive maintenance (Chiarini, 2014; Fliedner, 2008) 

* Waste streams sourced from Hines (2009). 

Several documented conversations over the last eight years support fostering the interdependent 

relationship of lean and green thinking to drive sustainable business outcomes. Garza-Reyes et al. 

(2012) discuss the compatibility of various lean and green practices and applicability to a wide 

range of industrial functions. According to Dües et al. (2013) lean practices are beneficial for 

implementation of green practices. Hajmohammad et al. (2013) assert that green practices have an 

ability to mediate the influence of lean practices on supply chain management and environmental 

performance. They also cite a variety of literature relating to the positive impact of executing green 

practices, on existing lean practices. Within this context Dhingra et al (2014) conclude that 

environmental benefits should not be viewed just as incidental outcomes but as targeted outcomes 

that could be harnessed alongside productivity improvements. Furthermore, they conclude the 

opportunity for researchers, and industrial practitioners to further investigate ways of incorporating 

economic, efficiency and productivity factors when they create and implement green tools.  

Figure 1 illustrates the links between previous lean and green research, adapted from key 

references as noted. The order and characteristics of implementation are specific to the needs of 

the process being considered, noting a variety of language in the field. As noted by Eric (2013) 

and Galeazzo et al. (2014), lean and green practices could be implemented either sequentially or 

simultaneously to produce interdependent relationships. Within the lean and green paradigm, lean 

product development (LPD) and green product development (GPD) have also gained popularity, 

sharing several methodological similarities and also resulting in synergistic relationships and 

outcomes in environmental and economic performance (Johansson and Sundin (2014).  
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Figure 1: Illustration of the relationship between lean and green practices based on key literature adapted from 

(Dhingra et al., 2014; Dües et al., 2013; Eric, 2013; Galeazzo et al., 2014). 

Lean and green tools can also be combined within structured models to drive reduced costs through 

improved efficiency (Verrier et al., 2016). Table 2 presents ten such lean and green qualitative and 

quantitative models found in the literature. 

Table 2: Lean and green models driving efficiencies and reduced costs 

Lean and green models  Method/ Context  Reference  
Qualitative models   
A model for sustainable development through the successful 
implementation of Lean manufacturing principles 

Literature review 
(theoretical) 

Upadhye et al. (2010) 

A system model for green manufacturing Case study  Deif (2011) 
A stage-based theoretical model of lean-sustainability to provide a tool to 
benchmark performance and aid long term planning within the company 

Multiple case analysis  Piercy and Rich (2015) 

Quantitative models   
A research model based on rich theoretical support to provide reliable 
measures of sustainability practices as benchmark tools 

Structural equation 
modelling  

Hong et al. (2012) 

Model of efficient and sustainable improvements in a lean production 
system through processes of environmental innovation 

Case study Aguado et al. (2013) 

Framework to determine the best strategies for green productivity 
improvement 

Analytic hierarchy process 
approach 

Marimin et al. (2014) 

Integrated sustainable practices model Case studies Wu et al. (2015) 
Framework to evaluate the impact of lean and green methods on SMEs 
performance 

Analytic hierarchy process 
approach 

Thanki et al. (2016) 

Framework to identify and prioritise critical factors for sustainability 
related strategy deployment in SMEs 

Analytic hierarchy process 
approach 

Khatri and Metri (2016) 
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Lean and green practices create opportunities for manufacturers to advance from ‘doing business 

as usual’ in a linear economic system. The linear economy model of taking, making, using and 

disposing products, without considering the environmental, societal and economic impacts, is an 

unsustainable, and a flawed manufacturing approach (Jawahir and Dillon, 2007). In this linear 

economy 80 per cent of what consumed is disposed of immediately after use (Sempels and 

Hoffmann, 2013) and 99 per cent of total material flow for consumer goods goes to waste disposal 

within six months (Hawken et al., 2013). Therefore, it is critical to develop a manufacturing 

approach to reduce waste and every waste goes through a value recovery process by being reused, 

remanufactured, or recycled (Jawahir and Dillon, 2007). This demands increased capacity in 

utilization and the efficiency of the resources (Planing, 2015).  

Lean thinking emerges as a targeted approach to reduce waste and when integrated with green 

thinking, SMEs could use resources for longer periods, through slowing, closing and narrowing 

resource loops. The current trends shows integrated lean and green approach as a potential 

approach to use in SMEs to contribute to a circular economy (Bocken et al., 2016; Bocken et al., 

2014). Circular economy describes the material flow in a closed loop (Geng and Doberstein, 2008) 

and this economic model can be characterised as a “design and business model strategies that are 

slowing, closing, and narrowing resource loops”(Bocken et al., 2016, p.309). Lean and green 

models can contribute to circular economy business models, through narrowing and closing 

material loops (Bocken et al., 2016; Bocken et al., 2014). This study presents the application of 

lean and green practices to serve as the foundation, providing tools and enablers for SMEs to 

contribute to the creation of a circular economy. 

When implementing these lean and green practice SMEs face a number of barriers, including for 

example insufficient financial resources, insufficient expertise, inability to see potential value 

additions and cost savings to the enterprise, and a perception of having an invisible position in the 

market (Chompu-inwai et al., 2015; Klewitz and Hansen, 2014). The lack of environmental 

awareness in suppliers was a dominant barrier identified in green supply chain management 

(Mathiyazhagan et al., 2013). Furthermore researchers have documented a variety of constraints 

to the overall sustainability performance of SMEs, including a lack of awareness on their negative 

environmental impacts (Ammenberg and Hjelm, 2003; Hillary, 1995; Simpson et al., 2004), a lack 

of education and expertise (Ammenberg and Hjelm, 2003; Simpson et al., 2004) and a lack of 

financial resources (Bhanot et al., 2017; Cagno et al., 2017), eco-economic decoupling (Smith et 

al., 2010) lack of public awareness of and lack of public pressure regarding sustainability (Shi et 

al., 2008), conflicts between environmentally-related practices and other business objectives 

(Fernández-Viñé et al., 2013), lack of effective legislation and/or a weak regulatory environment 
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(Hasan, 2016; Shi et al., 2008; Triguero et al., 2014), and low managerial priority given to 

undertaken sustainability-related practices (Cagno et al., 2017; Fernández-Viñé et al., 2013).  

Most previous studies examine lean tools or models and its impact on one type of waste (e.g.: 

energy (Ball, 2015), solid waste (Kurdve et al., 2015), emissions (Ng et al., 2015)) or 

environmental management stream  (Caldera et al., 2017b). Some SMEs embed reflective and 

cyclical learning (Stewart and Gapp, 2014), and improve behavioural characteristics such as 

attitude and awareness (Cassells and Lewis, 2011). There is extensive studies on lean and green 

relationships (Dhingra et al., 2012; Dües et al., 2013) and its application to the industry (Garza-

Reyes, 2015) especially large scale enterprises (Jabbour et al., 2013; Kurdve et al., 2014).  

However, there is limited research on how lean and green practice enable SMEs to achieve 

sustainable business practice.  

2.2 Institutional theory  

To relate SMEs’ lean and green practice to societal structure, the well-stablished ‘Institutional 

theory’ was selected as an appropriate lens to evaluate the lean and green literature. Institutional 

theory describes deeper and more resilient facets of social structures, considering processes of 

establishing structures through rules, norms as authoritative guidelines for social behaviour (Scott, 

2004). It focuses on process where practices can become embedded in an institution as an accepted 

norm in the social environment (Scott, 2003). It has also been used to evaluate the motivations and 

barriers to voluntary corporate environmental management (Ervin et al., 2013), and to explore how 

different institutional strategies shape their environmental efforts (Glover et al., 2014) and lean 

thinking practice (Adriana Rossiter et al., 2011). In summary, Institutional theory offers a reliable 

theoretical lens for evaluating influences that allow organizational practices to seek legitimacy, 

including factors such as culture, social and legal environment, traditional and historical values, 

economic incentives, while appreciating available resources (Baumol et al., 2007; Roy, 1999).  

Two elements from Institutional theory are used as an appropriate meta-conceptualization 

framework to examine the research findings, namely This theory emphasizes on ‘legitimacy’ and 

‘isomorphism’. Legitimacy in this context refers to implementing sustainable business practice 

viewed by stakeholders as appropriate, adhering to rules and norms found in the organizational 

environment (DiMaggio and Powell, 1983; Scott, 2003). Isomorphism describes the mechanisms 

that statures use to achieve rationality which leads to homogeneity of structures and earn 

legitimacy (Scott, 2004).  

Three key ‘isomorphic mechanisms’ are used to describe how firms adopt and implement 

institutional strategies, structure and processes, using ‘coercive’, ‘mimetic’ and ‘normative’ 
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isomorphism (DiMaggio and Powell, 1983). Coercive isomorphism is the most commonly found 

mechanism, typically occurring in the form of an influence exerted by regulations and compliance 

mandated by governing bodies (Kilbourne et al., 2002). For example ‘dirty’ industries including 

paper and pulp, chemicals, automobiles and energy being enforced to conform with pollution 

control strategies mandated by the state (Gilley et al., 2000). Mimetic isomorphism takes place 

when organizations mimic best practices learned from other organizations who have demonstrated 

leadership in environmental sustainability initiatives (DiMaggio and Powell, 1983; Sarkis et al., 

2011). Normative isomorphism involves pressures influencing organizations to be more aware of 

environmental sustainability, understand new social rules and new thinking, and then develop 

responses to address environmental issues (Glover et al., 2014).   

This theoretical perspective provides valuable insights into the role of conformity, regulatory and 

social influences – or constructs – in shaping institutional actions (Westphal et al., 1997), as 

institutional logic influences the business decision and often becomes dominant in business 

processes (Thornton et al., 2015). In this study we refer to key constructs of ‘Lean and green 

practice’, ‘sustainable business practice’, and ‘circular economy’. Lean and green practice 

describes the tools and methods to improve operational and environmental performance in 

business, based on lean and green thinking. Sustainable business practice describes an 

organizational aspiration which could be achieved through strategies related to lean and green 

thinking. The circular economy describes how business practices could contribute to closing the 

loop on waste and pollution.  

2.3 Development of the conceptual framework  

Based on lean and green literature (Garza-Reyes, 2015; Martínez León and Calvo-Amodio, 2017) 

and underpinning theories, a conceptual framework is presented in Figure 2 to help communicate 

the exploratory study in the following sections. The top left box shows the drivers underpinned by 

the institutional mechanisms of coercive, normative and mimetic mechanisms (DiMaggio and 

Powell, 1983), which then influence SMEs to engage in lean and green practice to achieve 

sustainable business practice. This transition entails overcoming a number of barriers which are 

important to discern, to better understand how lean and green practices can enable sustainable 

business practice. 
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 Figure 2: Conceptual framework annotated with regard to the presented findings  

3. METHODOLOGY  

The purpose of conducting this exploratory study was to draw on examples of SMEs adopting lean 

and green practice and generate rich contextualised insights. Using Institutional theory as a meta-

conceptualization to examine the key enablers and barriers of sustainable business practice in 

SMEs, the exploratory approach allows evaluation of enablers and barriers of sustainable business 

practice and provides groundwork for further research (Cooper et al., 2006). This method is 

adapted from our previous research on characterising sustainable business practice (Caldera et al., 

2018). Semi-structured interviews with senior decision makers in SMEs were used to obtain deeper 

insights on lean and green enabled sustainable business practice (Cooper et al., 2006; Kvale, 2006).   

3.1 Selection of respondents  

Participants were selected using one of the main types of a non-probability sampling technique of 

‘convenience sampling’ in terms of degree of accessibility to participants.  We approached these 

SMEs though a Queensland professional industry body that supports SMEs to advance their 

business performance. Interview participants were selected based on two criteria: 1) the participant 

should be a senior decision maker (i.e.: Chief Executive Officer (CEO), Production Manager/ 

Senior Manager) responsible for lean and green manufacturing; and 2) the participant should be 

from an enterprise with less than 250 employees in South East Queensland. Even though there 

were nearly 400 manufacturing SMEs in south east Queensland, only a very small sample (i.e.: 

participants from approximately 20 SMEs) fit the two criteria. The interviews participants 

represented the manufacturing sector including rubber, textile, electronics, marine product, 

industrial machinery, mulch and paint manufacturing. The participant details and sector codes are 

shown in Table A.1 (Appendix A) and participants were the unit of analysis. Such diversity in 

SMEs provided a wide range of perspectives on strategic use of lean and green practices to enable 

sustainable business practice. 



10 

3.2 Data collection protocol 

The data collection protocol described the interview procedure and comprised the interview 

questionnaire. The interview questions were inspired by previous resort on lean and green, enablers 

and barriers (Yin, 2013). Prompts were used to further probe into the phenomena of lean and green 

driven sustainable business practice (Appendix C). Theoretical saturation was reached at the 24th 

interview. Saturation can be defined as the state of data satisfaction where no new information was 

obtained from further data (Fusch and Ness, 2015; Mason, 2010). After theoretical saturation there 

were 30 interview contacts. The interviews were held between 8 May and 26 September 2015. The 

interviews ranged between 60-180 minutes in length and were digitally recorded.  

3.3 Data analysis 

The digitally recorded interviews were manually transcribed in the NVivo Pro (version 11) 

software, and data reduction methods were then used to analyse the information (Miles and 

Huberman, 1994). A thematic analysis method was applied to identify emerging themes (Braun 

and Clarke, 2006). A combination of inductive and deductive reasoning approaches was employed 

(Braun and Clarke, 2006). The analysis began with a deductive or theory-driven coding system 

(A-priori codes) using NVivo 11 software, while creating additional new nodes (In-vivo codes), 

inductively from emerging interview data. Axial coding then categorised data in new ways (13 

codes), identifying associations and links between initial 81 codes (Savin-Baden and Major, 2013). 

Then three selective codes were created categorising data into major categories and themes. The 

research team (three authors) coded interview data corroborating to reduce bias and validate the 

emergent themes (Eisenhardt, 1989; Pettigrew, 1990). Figure 3 illustrates the coding process with 

exemplary data. There was 80 per cent agreement, which is an acceptable inter-coder reliability 

rating (Lombard et al., 2002; Tinsley and Weiss, 2000). Four enablers with associated conjectures 

were presented in a model for academics and industrial practitioners to easily access findings and 

so enable these enterprises to leverage lean and green tools to adopt sustainable business practice. 

A content analysis was carried out on the firms’ websites, annual reports, brochures and published 

case studies, to triangulate data. To ensure rigour of this research method, the following alternative 

guidelines were included (refer details in Appendix D): 1)  present a comprehensive chain of 

evidence (Walsham, 1995), 2) consider alternative explanation, multiple viewpoints, potential 

biases (Klein and Myers, 1999), 3) corroborate results and theoretical saturation (Strauss and 

Corbin, 1996), 4) and aim at generalisation beyond the area under investigation by use of theory 

(Klein and Myers, 1999).  
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Figure 3: Coding diagram illustrating the formation of concepts from data 

4. FINDINGS  

This section presents the exploratory study findings considering enablers, barriers and insights 

drawing on Institutional theory perspectives. A summary of the use of lean tools in the industry is 

presented, followed by discussion of four key enablers for achieving sustainable business practice 

in SMEs and potential opportunities for harnessing lean and green thinking to support the 

transition. Six key barriers are also presented and discussed in relation to underlying factors 

affecting them.  Key findings are discussed considering the nature of isomorphism observed in the 

SMEs. 

4.1 Drivers influencing SMEs to engage in sustainable business practice  

The authors observed all three institutional mechanisms of normative, coercive and mimetic 

drivers influencing SMEs to shape their environmental decision and legitimise their business 

practice. Among the three drivers, coercive drivers appear to have the most influence on observed 

SMEs, perhaps due to the stringent environmental laws and regulations in Australia. A summary 

of exemplary interview quotes on Institutional theory elements are presented in Table B.1 

(Appendix B). These drivers have motivated the SMEs to use integrated lean and green strategies, 

enabling them to achieve sustainable business practice. 
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Across the manufacturing practices the dominant logic of increasing efficiency prevails as the goal 

that effect the behaviours of the SMEs’ manufacturing practices, 

 “Our process is about increasing efficiency and streamlining the process, cutting down on 

waste through scrap” (P1, Firm G).  

Most SMEs highlighted reducing waste and streamlining the process as important and using 

integrated lean thinking tools as a preferred approach conforming that their dominant logic is to 

improve efficiency. Integrated lean and green practices are conducive to achieve improved 

efficiency, continuous improvement and sustainable outcomes in SMEs, as reflected by P1, 

Firm B:  

“It is our responsibility to reduce our environmental footprint as a manufacturer. If lean 

and green thinking is shared and communicated, we believe it is an incredibly powerful 

approach to streamline our business process, in essence the business could turn around 

from being reactive to proactive, for me that is a paradigm shift for me in business”.  

Some of the observed SMEs used normative drivers to incorporate new rules and legitimate 

practices internally. For example,  

“We want to be seen as an environmentally responsible company. For that we got the most 

robust environmental practices.” (P1, Firm J).  

And for some SMEs it was an incremental shift towards the new rules and practices.   

“We pick the low hanging fruits when we first started. Then we make big improvements, 

now it’s becoming more incremental” (P1, Firm H).  

Introducing professional experts to the SME by internal hiring within the industry has enabled 

SME to learn and implement new initiatives and legitimize business practice, aiming for 

manufacturing excellence with resource efficiency,  

“We employed a new production manager because we needed the skill set in the 

manufacturing side and to implement new lean and green manufacturing practices and 

streamline the process” (P2, Firm M).  

The observed SMEs also used coercive isomorphic drivers involving pressures from powerful 

positions including other organizational entities that the SMEs were dependent upon and through 

ethical and cultural expectations from society. For example, the Managing Director in Firm H 

stated,  
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“Some of our customers do quality audits as part of their quality accreditation or green 

credentials. If we don’t reach the standards they require from us they won’t continue to use 

us as the supplier”.  

The societal influence has impacts on SMEs environmental business decisions. 

 “There is an expectation from the community these days. That is if you’re in business or 

even you’re a private individual you are not damaging the environment through human 

activity.” (P1, Firm K).  

These coercive drivers included rules and policies enacted by government making SMEs 

increasingly homogeneous within the South East Queensland Manufacturing sector.  For example,  

“We shall meet or exceed the legal environmental requirements and local regulations” (P1, 

Firm B). 

Mimetic isomorphic drivers (where SMEs imitated other firms undertaking legitimate business 

behaviour) were evident when the SMEs imitate practices from successful competitors. For 

example,  

“We learn and follow the best practices that is readily available in our industry. We were 

really inspired by an aluminium manufacturer.  They have high quality and environmental 

standards in their manufacturing process” (P2, Firm M)  

Through these examples we see that normative, coercive and mimetic drivers have influenced 

SMEs to seek to legitimize sustainable business practice and demonstrate isomorphism in the 

market that they operate in. The findings showed evidence of some SMEs who are not coerced 

into sustainable practice tending to reduce waste production based on the logic of improving 

efficiency. It was also observed that powerful players such as government and professional 

industrial bodies can exert pressure on SMEs to adhere to environmental policies and management 

systems for example requiring ISO 14001 certifications and carbon audits.   

4.2 Enablers of sustainable business practice 

Overall the industrial practitioners from 13 SMEs in this study experienced positive reinforcement 

from their lean and green operations, towards sustainable business practice aspirations. Indeed, 

managerial perspectives were that the implemented lean and green processes offered process 

excellence and improved environmental performance, in addition to contributing to sustainability 

key performance measures. In the following paragraphs four major categories of enablers are 

presented, drawn from the thematic analysis: integrated strategies, continuous improvement, 

stakeholder involvement and streamlined processes.  
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4.2.1 Integrated strategy 

There was clear evidence of integrating lean and green strategies rather than implementing these 

strategies separately,  

“Over the many years of working in the manufacturing industry, I can genuinely say that I 

need to adopt integrated strategies to achieve sustainable business practice” (Managing 

Director, Firm J).  

The industrial practitioners expressed their strategic objectives as improving quality; eliminating 

wasteful practices; reducing product lead time and cost. The CEO of Firm J emphasized the need 

to align lean and green strategies with organizational strategic objectives, and expressed,  

“Lean transcends green, and we need a consolidated strategy for positive outcomes in 

operational and environmental performance”.  

Not all SMEs however were able to harness the opportunities of lean and green practices due to 

their scattered nature of use. For example, the production manager in Firm C described how they 

implement kaizen events and Plan-Do-Check-Act (PDCA) cycle as targeted tools for process 

improvement but have not gained associated benefits in improving environmental performance 

confirming the need for a more consolidated and integrated approach. To achieve a more integrated 

approach the SMEs have to look out for continuous improvement opportunities which is further 

elaborated in the next section.  

4.2.2 Continuous improvement  

Leveraging lean and green tools to continuously improve manufacturing processes was also 

observed as important. For example, the production manager of Firm B stated that,  

“We start with 5S, then we have different tools, used to increase our leanness”.  

The 5S tool was a commonly used among SMEs to create a clean and tidy environment and reduce 

waste from spills and leaks through early detection. This tool created a starting point for SMEs to 

engage in systematic waste management and disposal methods. For example, the CEO of Firm I 

expressed the importance of having 5S as a basic tool to advance their performance improvements 

and emphasized the need to raise employee awareness,  

“If we can’t get the basic tools right how can we implement other process improvement 

initiatives? 5S helps to remove that sporadic nature we do things. These are basic tools that 

drive our team to continuously improve”.  
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The use of 5S was extended to the PDCA cycle which guides SMEs to solve internal problems 

and continuously improve processes. The Production Manager in Firm D expressed that,  

“5S is the beginning only because it starts to form a structure where people can follow. It 

then follows through the PDCA cycle which is the continuous improvement cycle, it allows 

people to plan, do, check and act”.  

Continuous improvement is a powerful concept used in most of the SMEs with the focus on plan- 

do-check-act. The Production Manager in Firm M modified this cycle to repeat PDC steps several 

times and then act for better performance. PDCA cycle is a fundamental principle in ISO 9001 

(Quality Management System) and ISO 14001 (Environmental Management System).  

Value stream mapping is another tool the studied SMEs used to visualise their manufacturing 

process and identify bottle-necks, extra lead times and non-value-added activities. The production 

manager of Firm D stated,  

“Value stream mapping is one of the exercises given to our employees, and it demonstrates 

to employees by really mapping out the process and looking at exactly what happens and 

how long it takes”. 

This visualisation exercise enabled SMEs to identify and act on non-value adding activities in the 

manufacturing process, suggesting that lean and green methods could be used to continuously 

improve business processes and navigate sustainability in business. Firm M has used this mapping 

exercise to identify waste and re-use them in another product in their diversified manufacturing 

processes. Firm J also used mapping into their food recycling and urban waste (pallet and crates) 

recycling as part of their continuous improvement journey. Lean and green practices create more 

opportunities to reduce and re-use, thereby contributing to the circular economy in a firm-level 

basis. Engaging in closing the loop requires participation of stakeholders which is detailed in the 

next section.  

4.2.3 Stakeholder involvement  

The interviews yielded stakeholders as critical for successful adoption of sustainable business 

practice in SMEs, including internal (i.e.: employees, managers, owners) as well as external (i.e.: 

suppliers, society, government, academia, customers). Employee engagement was highlighted by 

the Managing Director of Firm A who stated sustainable business practice is a holistic way to do 

business. That was not only driven by middle management or operational level employees, but by 

the owner and top management. There was clear evidence of SMEs attempting to build lean and 

green enterprises involving employees sharing responsibilities across all business functions. The 

production manager of Firm M stated how,  



16 

“The information and responsibilities that is shared among the teams is of benefit, and the 

joy of lean is that it is all about stakeholders across the business, making the business better. 

So it ties well with our lean and green programme. That’s all about engagement.” 

Another lean tool ‘Quality circles’ involved employees of all levels reviewing problems in 

business operations and propose ideas to resolve it. The industrial practitioners suggested the 

benefit of these tools was also to discuss and resolve environmental and social issues. 

External stakeholders like customers, society and government and customers were also observed 

to play a critical role in enabling SMEs to achieve sustainable business practice. For example, the 

Managing Director of Firm D highlighted how supplier ethical and environmental responsibility 

provided sustainably sourced material for their production. They only purchase from suppliers 

who can supply them with sustainable material which is good evidence of involving suppliers in 

sustainable business practice. Societal involvement was claimed by the Managing Director of 

Firm K to drive their firm’s ethical and environmental business practice. For example:  

“There is an expectation from the community these days. That is if you’re in business or 

even you’re a private individual you are not damaging the environment through human 

activity”.  

These societal expectations influenced Firm I to engage in both sustainable business practice and 

corporate social responsibility (CSR) activities of cleaning the marine environment while engaging 

with the people in the neighbourhood. Customers demanded improved levels of resource 

efficiency in product manufacturing practices. For example, the Managing Director in Firm H 

stated,  

“Some of our customers do quality audits as part of their quality accreditation or green 

credentials. If we don’t reach the standards they require from us they won’t continue to use 

us as the supplier”.  

Firm B was also driven by customer needs and incorporating customer requirements for the 

manufactured products. Clearly effective communication through multiple channels (e.g.: phone, 

email, site visits and meetings) is critical. Firm D’s production manager highlighted the role of 

communication through a matrix they have defined with details of what should be communicated 

to whom, under their ISO 9001-Quality Management System. Some industrial practitioners from 

Firm G, H and I were engaged with government organizations to get expert advice and financial 

support in implementing clean technology projects such as getting solar power. These stakeholders 

influenced SMEs in a number of ways as explained above, and SME practices were also being 

driven by legislative, societal, industrial influences towards improved and legitimate business 

practice.  
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4.2.4 Streamlined processes  

Lean and green thinking was seen to provide a pragmatic approach to streamline organizational 

processes. The production manager of Firm D emphasized that, 

 “If lean and green thinking is shared and communicated, we believe it is an incredibly 

powerful approach to streamline our business process, in essence the business could turn 

around from being reactive to proactive, for me that is a paradigm shift for me in business”. 

Lean and green tools facilitated the streamlining of business processes by helping them adhere to 

globally accepted methods and standards. Some of these tools helped to collect, and analyse 

environmental management data on energy, solid waste, carbon footprint, chemical waste. For 

example, the Managing Director of Firm A explained how adopting the extended version of Value 

Stream Mapping (VSM), the Sustainable Value Stream Mapping (Sus-VSM) to visualise the 

production flow reduced energy peak and total energy consumption with zero capital expenditure 

and without compromising product quality. VSM principles were used in the process of identifying 

bottlenecks and areas of excessive usage of electricity. This reduction of energy has also caused a 

significant reduction in emissions.  

Lean layout is another tool which could be utilised integrated with energy reduction actions. The 

production manager from Firm D re-thought the sequencing and placement of machineries to 

reduce unnecessary employee motion and energy consumption using this tool. Tools like Total 

Productive Maintenance (TPM) also facilitated SMEs to maintain machinery, reduce oil leakages, 

dust and chemical fumes. For example, the Managing Director of Firm H emphasized maintaining 

machinery and replacing old machines with efficient machines to reduce energy consumption. The 

current usage of tools by SMEs is shown in the next section.  

4.3 Tools for sustainable business practice 

Lean tools currently used by the observed Queensland SMEs are shown in Table 3. They provide 

evidence that lean and green tools have reduced waste, lead time and streamlined the business 

process. According to Table 3, widely used lean tools include capacity planning, quality circles 

and lean culture.  
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 Table 3: Lean tools used by the SMEs in the study 

 Lean tools 

Participant-
Firm 
identifier 

Capacity 
planning    

Quality 
circles  

Lean 
Culture  

Pull 
approach  

Lean 
supply 
chain  

Just-In-
Time 
(JIT) 

Inventory 
reduction  

Buffer 
level  5S  

Total 
Productive 
Maintenance 
(TPM) 

Cellular 
Manufacturing 

Value stream 
mapping   

Single Minute 
Exchange of Die 
(SMED) 

P1-A              

P1-B              

P1-C              

P1-D              

P1-E              

P1-F              

P1-G              

P1-H              

P1-I              

P1-J              

P1-K              

P1-L              

P1-M              

Key: ‘’ indicates the presence of the tool within the firm’s operations 



19 

This is potentially due to the fact most organizations had the primary objective of planning 

their capacity and improving their operational performance and embedding the lean culture 

with employee engagement as the initial steps of their lean and green journey. The use of Single 

Minute Exchange of Die (SMED) tool was limited as significant reduction of change over time 

were still challenging for SMEs to achieve. 

4.4 Barriers to sustainable business practice 

Findings revealed six key barriers to sustainable business practice as shown in Table 4, 

comprising: a lack of financial resources; a lack of time; a lack of knowledge; risks associated 

with implementing a new sustainable practice; current policies and regulations; and existing 

organizational culture. The table also indicates the degree of obstruction (i.e. major, moderate 

and minor barriers) experienced by the SMEs. Major barriers comprised a lack of financial 

resources and lack of time, with minor barriers including the risk associated with implementing 

a new sustainability initiative, and current policies regulation affecting corporate governance.  

Table 4: Barriers faced by SMEs in implementing sustainable business practice  

Participant-
Firm 
identifier 

Barriers 
Lack of 

knowledge, skills 
and awareness 

Time 
constraints 

Lack of 
financial 
resources 

Risk of sustainable 
practice 

implementation 

Existing 
organizational 

culture 

Current 
regulations and 

policies 
P1-A       
P1-B       
P1-C       
P1-D       
P1-E       
P1-F       
P1-G       
P1-H       

      P1-I    
 

  
P1-J       
P1-K       
P1-L       
P1-M       

Key:  =Minor barrier, =Moderate barrier, =Major barrier  

Inadequate financial resources and benefits were highlighted as a barrier for all SMEs as noted 

by P1, Firm H:  

“Cost keeps on coming up, because manufacturing in Australia is very competitive”. 

Specifically, the firms spent on lean methods to gain operational outputs but didn’t want to 

spend more on the green practices due to absence of immediate quantifiable benefits, large 

capital costs, and diminishing sales due to a premium price embedded into green products. For 
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example, the MD in firm J expressed the challenge of aligning environmental and economic 

objectives, stating that, 

 “Alignment of profit with sustainable practices to support protecting the environment 

is a very difficult thing to do”.  

Most SMEs claimed a lack of technical expertise within the organization and the perceptions 

and attitudes of employees, as barriers inhibiting the uptake of sustainable business practices. 

They struggled in identifying the overlapping areas of lean and green practices therefore were 

not aware of the cumulative benefits. For example, some SMEs used process mapping and 

value stream mapping for merely reducing the bottlenecks in the processes but didn’t identify 

the potential in integrating sustainability metrics (i.e.: water, energy consumption) into it.  

Existing organizational culture was considered as widely experienced barrier in SMEs. This 

could be due to the underlying reasons of a current bureaucratic system, lack of human 

creativity innovation, and lack of responsibility. As most SMEs are used to engage in 

traditional practices it was challenging to move from ‘business as usual’ to new ways of doing 

business. For example, when lean layout needed a change in the factory layout the SMEs 

struggled in changing the traditional way of having the manufacturing line. If they changed to 

a lean layout they would have gained more benefits in reduced motion, energy consumption 

and material wastage.  

The CEO of Firm D highlighted creativity as being the missing link in leaping forward in 

SMEs’ journey towards sustainability  

“Lack of human creativity and innovation is a main form of barrier for sustainable 

practices because of the way we structure this bureaucratic management system”. 

 All six barriers related to financial resources, time, knowledge, risk, regulations and 

organizational culture should be addressed appropriately, for SMEs to be able to embed 

sustainable business practice into their operations. Another key barrier identified was lack of 

human creativity and innovation and within a bureaucratic system. For example,  

“The main form of waste in our business is human creativity and innovation. Because 

of the way we structure this bureaucratic management system we are wasting so much 

human innovation and creativity” (P2, Firm D).  
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In addition to these barriers, we identified other underlying barriers hindering the sustainability 

performance of SMEs, including: an existing bureaucratic system, a lack of human creativity 

and innovation, and lack of responsibility and accountability. It was only through interviews 

with participants from the SMEs, that these barriers impeding sustainability performance could 

be distilled. That is, they could not see these underlying barriers for themselves, inhibiting their 

uptake of sustainable business practice.          

4.5 Model of strategic enablers to achieve sustainable business practice in SMEs 

Based on the four key enablers explained above a model on strategic enablers (Figure 4) was 

developed with four key considerations to achieve sustainable business practice in SMEs.  

 

Figure 4: Model of strategic enablers of sustainable business practice 

The light shaded boxes in the left hand side of the Figure 4 illustrate the four key enablers, 

while the adjacent set of boxes present the associated considerations which are further detailed 

below. We observe that the enablers – together with these considerations – appear  conducive 

to successfully adopting sustainable business practice:  

1. Aligning the organizational strategic objectives with lean and green strategies will enable 

SMEs to achieve sustainable business practice: An integrated lean and green strategy for 

process excellence and improved environmental performance. These integrated strategies 
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could be implemented though utilising and consolidating the organizational processes with 

appropriate lean and green tools (e.g.: Kaizen events, PDCA cycle).    

2. Reinforcing synergistic results by continuous improvement using lean and green methods 

will enable SMEs to achieve sustainable business practice: Identify overlapping areas of 

lean and green thinking and adopt an appropriate mix of lean and green tools for continuous 

improvement (e.g.: 5S, PDCA cycle, value stream mapping, ISO 14001 Environmental 

management system).  

3. Involving internal and external stakeholders to optimize the organization’s processes will 

enable SMEs to achieve sustainable business practice: Considering the requirements of 

internal and external stakeholders in making business decisions and collective agreement 

on legitimate business practice through multiple communications channels ( e.g.: quality 

circles, lean  supply chain management, corporate social responsibility (CSR) activities, 

communication matrix in ISO 9001 Quality management system). These stakeholders 

influence SMEs in a number of ways, and SMEs practices are being driven by these 

legislative, societal, industrial influences.  

4. Streamlining processes to ensure transparency and traceability will enable SMEs to 

achieve sustainable business practice: Streamlined process through standardized methods 

and metrics for evaluation while using globally accepted standards and an appropriate mix 

of lean and green tools (e.g.: value stream mapping, sustainable-value stream mapping, lean 

layout, total productive maintenance)  

5. DISCUSSION AND CONCLUSION  

The findings of this research provide an understanding of how lean and green thinking 

contributes towards the studied SMEs’ journeys in achieving sustainable business practice. 

Based on the research findings, we have offered theoretical and practical insights which support 

leveraging lean and green practices to optimise SMEs sustainability business practice. This 

includes distinguishing four enablers and six barriers to successfully implementing sustainable 

business practice.  

The identified enablers comprise: integrated strategy, continuous improvement, stakeholder 

engagement and streamlining processes. These key enablers are also aligned with key elements 

for establishing a strategic sustainability view in product innovation processes, spanning 



23 

ensuring organizational support from senior  management,  efficiently bringing in sustainability 

perspectives, including social aspects across life cycles, and assigning responsibility and 

utilizing tools for guiding decisions (Hallstedt et al., 2013). Professional advice from external 

stakeholders and collaborative networks is a key enabler for clean technologies in SMEs 

(Triguero et al., 2014), consistent with the stakeholder engagement enabler described in this 

study. The findings align with conclusions by Thomas et al. (2012) that SMEs aiming for 

business sustainability should focus on growing their business as well as minimising their 

consumption in manufacturing. Our study further emphasizes that lean thinking is a targeted 

approach that can enable this achievement and cost reduction.  

The identified barriers comprise: lack of financial resources, lack of time, lack of knowledge, 

risks associated in implementing a sustainable practice, current regulations and existing 

organizational cultures that impede sustainable business practice. A lack of financial resources 

is a prominent barrier presented in this paper, confirming numerous previous studies (Bhanot 

et al., 2017; Cagno et al., 2017). The studied SMEs also believe that time investment needed 

to develop, implement and monitor sustainable business practice is affecting the extent to 

which they can adopt sustainable business practice. In sustainable manufacturing common 

barriers also include lack of awareness (Cagno et al., 2017) and lack of education and expertise 

(Ammenberg and Hjelm, 2003; Hillary, 1995; Simpson et al., 2004). Our study also re-

confirms the conflicts between environmentally-related practices and other business objective 

barriers found by Fernández-Viñé et al. (2013). 

Lack of effective legislation and or a weak regulatory environment was a barrier found for 

sustainable manufacturing in previous literature (Hasan, 2016; Shi et al., 2008; Triguero et al., 

2014). Others have also highlighted low managerial priority to undertaking sustainability-

related practices (Cagno et al., 2017; Oliveira Neto et al., 2017). However, in our study, a lack 

of government support and tight regulations are viewed as minor-to-moderate barriers 

impeding SME sustainability efforts. For example, the CEO of Firm I claims that government 

regulations on Australian manufacturers operating in a global market can be a ‘double-edged 

sword’. It is observed that strict rules are inhibiting SMEs’ ability to engage in new methods 

related to lean and green manufacturing, as they focus more on adhering to regulations to 

survive in the market. Interviewees also cite inadequate support from government or relevant 

governmental bodies to advise them in selecting appropriate lean and green tools to drive 
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sustainable business outcomes. In effect, the stringency of regulations is limiting SME capacity 

for innovation, even though it creates a secure market.  

These barriers must be addressed by SMEs, and the broader community of practice if 

sustainable business practice is to become more than just examples within relatively few 

companies. In summary, if SMEs are to adopt successful sustainable business practice, they 

need to understand what enables such practice and potential barriers that might arise. We have 

distilled lean and green enablers so that the SMEs can strategically use them to overcome the 

barriers faced in their sustainability transition. 

Our study contributes to existing knowledge by conceptualizing a model depicting enablers 

and associated considerations, and through identifying institutional mechanisms that influence 

SMEs to shape their sustainable business decisions and legitimize their business practice in 

their operational environment. Furthermore, our model on sustainable business enablers offers 

SMEs practical assistance to minimise resources and energy per products, through improving 

the level of maintenance, reuse, and recycling that can narrow and ultimately close material 

loops.  

This improved level of understanding will enable SMEs to effectively use resources and 

energy, contributing to the circular economy at the level of firm. Circular Economy describes 

an “attempt to conceptualize the integration of economic activity and environmental wellbeing 

in a sustainable way” (Murray et al., 2017, p. 369). For example, Firm J demonstrated pathways 

to keep food nutrients and minerals in productive use, improving the lifespan of existing 

landfills and improving the soil health of receiving environments. Their food waste composting 

and urban waste recycling contributes to keeping the resources in the loop for a longer period 

of time, shifting from the take-make-waste liner economy to a circular economy. Lean and 

green thinking strategies being based on using fewer material and energy per product 

manufactured enables SMEs to maximise their material and energy efficiency and contribute 

to circular economy in a firm level basis. 

Table 5 summarises our key findings on benefits and barriers, and connections to existing 

research findings, linking the current study findings to other seminal research in the fields of 

lean and green, sustainable business practice, enablers and barriers.  
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Table 5: A summary of connections to existing research findings regarding barriers, enablers and the relationship between lean and green strategies 

Key literature relating to investigated themes*  Previous research findings Contribution of the current study in extending the discourse   

Barriers to sustainable business practice 

Education and awareness: (Ammenberg and Hjelm, 
2003; Cagno et al., 2017; Hillary, 1995; Simpson et al., 
2004) 

 Lack of awareness 
 Lack of education  
 Lack of expertise  

 Lack of awareness & education – perceptions & attitudes of employees 
 Lack of expertise – technical expertise within the organization  

Cost: (Bhanot et al., 2017; Cagno et al., 2017; 
Evangelista et al., 2017; Hitchens et al., 2003; Livesey 
and Kearins, 2002; Oliveira Neto et al., 2017; Seidel et 
al., 2009; Simpson et al., 2004) 

 High cost of implementing sustainable technology 
 Lack of funds allocated for business sustainability  
 Lack of financial resources for their survival  

Lack of financial resources attributed to: 
 absence of immediate quantifiable benefits 
 large capital costs, and  
 diminishing sales due to a premium price embedded into green products 

Risk: (Lawrence et al., 2006)  High risk due to the scale of the organization  
 Lack of risk management methods 

 Australian manufacturers in a global market a ‘double-edged sword’ for SMEs.  
 Time investment needed to develop, implement and monitor  

(Cagno et al., 2017; Fernández-Viñé et al., 2013; 
Oliveira Neto et al., 2017; Shi et al., 2008; Smith et al., 
2010) 

 Low managerial priority to sustainable practice 
 Eco-economic decoupling  

 Current bureaucratic system 
 Lack of human creativity innovation 
 Lack of responsibility and accountability 

Policies and regulations: (Hasan, 2016; Shi et al., 2008; 
Triguero et al., 2014) 

 Weak regulatory environment   Regulation stringency can limit SMEs’ capacity for innovation 

Enablers for sustainable business practice 

Organizational support: (Hallstedt et al., 2013)  Ensuring support from senior management 
 Assigning responsibility  
 Utilizing tools for guiding decisions 

 Aligning the organizational strategic objectives with lean and green strategies will 
enable SMEs to achieve sustainable business practice 

Stakeholder collaboration: (Triguero et al., 2014)  Professional advice from external stakeholders and collaborative 
networks  

 Involving internal and external stakeholders to optimize the processes  
 Considering the requirements of internal and external stakeholders  
 Collective agreement on legitimate business practice through multiple 

communications channels 

Business direction: (Thomas et al., 2012)  Focus on growing their business as well as minimising their 
consumption manufacturing 

 Streamlining processes to ensure transparency and traceability 
 Streamlined process through standardized methods and metrics for evaluation  
 Using globally accepted standards and an appropriate mix of lean and green tools 

Lean and green relationship   

Mutualism: (Dües et al., 2013; Galeazzo et al., 2014)  Mutually beneficial, can be implemented sequentially or 
simultaneously  

 An integrated lean and green strategy for process excellence and improved 
environmental performance.  
 Though utilising and consolidating the organizational processes with appropriate lean 

and green tools 
 Streamlined process through standardized methods and metrics for evaluation while 

using an appropriate mix of lean and green tools 

*  Themes have been synthesised from Table 4 and the cited key literature
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Creating the capacity to change, integrating sustainability with business objectives, and 

fostering commitment to ethical and environmental practices are critical actions recommended 

for SME senior decision makers in overcoming the barriers to achieve sustained competitive 

advantage. Lean and green practices can only be embedded to SMEs through change of internal 

processes, namely changing employee attitudes and perceptions by increasing awareness and 

education throughout the organizational structure. It is recommended for policy makers to 

develop schemes to facilitate SMEs to engage in business optimisation measures through lean 

and green thinking. Furthermore, financial support through incentives, seed-funds or low 

interest loans can be provided to SMEs for capacity building in lean and green practices. An 

industry support network and a hub can be created to connect SME industrial practitioners with 

technical experts to support lean and green implementation.   

We conclude that while the study sample is limited to SMEs in South East Queensland, we still 

find notable unique contextual enablers and barriers that influence sustainable business practice 

adoption for SMEs, including the unique market and local and state government regulatory 

environment. These examples are not intended to be exhaustive as the purpose of conducting 

this study was to draw on unique examples and generate deeper insights on lean and green 

driven sustainable business practice in SMEs.  Our subsequent next steps are to test the enablers 

in different sectors. It is acknowledged that SMEs have capacity to improve their sustainability 

performance business practice through judiciously and holistically embedding lean thinking 

and green thinking tools. This integration of lean thinking and sustainable business practice 

demands deeper exploration, and future research will investigate specific lean and green tools 

for optimising sustainable business practice.  
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Appendices 

Appendix A 
 

Table A.1: Summary of SME participants (Adapted from Caldera et al. (2018)) 

Interview 
participants (P)  

Firm 
identi
fier 

Indust
ry 
type* 

No. 
of 
empl
oyees 

No of 
intervi
ews 

Supportin
g 
document
s 
(sources)  

Length of 
interview/s 

P1: Managing 
Director, P2: 
Operations 
Manager,  

A Textile 
Product 
Manufactur
ing  

40 2 Firm 
website, 
published 
case 
studies 

2 hours  

P1: Managing 
Director , 
P2:Operations 
Manager,  P3: 
Finance Manager 

B Rubber 
Product 
Manufactur
ing  

60 3 Firm 
website, 
brochures  

1.5 hours  

P1: Managing 
Director, P2: 
Production 
Manager,  

C Metal 
Coating 
and 
Finishing 

73 2 Firm 
website, 
published 
case 
studies  

1 hour 

P1:Managing 
Director, P2: 
National Sales 
and Marketing 
manager, P3: 
Operations 
Engineering and 
Technical 
Manager,  
P4: Finance 
manager 

D Paint and 
Coatings 
Manufactur
ing 

70 4 Firm 
website, 
published 
case 
studies, 
brochures 

3 hours   

P1:Managing 
Director, 
P2:Operations 
Manager, 

E Electronic 
Equipment 
Manufactur
ing  

45 2 Firm 
website, 
brochures 

2 hours  

P1: Managing 
Director, 
P2:Operations 
Manager, 

F Motor 
Vehicle 
Body 
Manufactur
ing 

62 2 Firm 
website, 
brochures 

2 hours 

P1:Managing 
Director, P2: 
Quality 
Manager,  

G Structural 
Steel 
Fabricating 

40 2 Firm 
website, 
brochures  

2 hours 

P1: Director- 
Production and 
Marketing,  
P2: Operations 
Manager,  

H Industrial 
Machinery 
and 
Equipment 
Manufactur
ing 

70 2 Firm 
website, 
published 
reports  

2 hours 

P1: Chief 
Executive 
Officer 
P2: Operations 
Manager,  

I Structural 
Steel 
Fabricating 

92 2 Firm 
website, 
brochures 

2 hours 

P1: Chief 
Executive 
Officer,  
P2: Operations 
Manager,  

J Industrial 
Machinery 
and 
Equipment 
Manufactur
ing 

120 2 Firm 
website, 
brochures 

2 hours 



35 

P1:Chief 
Executive 
Officer 
P2: Operations 
Manager 

K Industrial 
Machinery 
and 
Equipment 
Manufactur
ing 

65 2 Firm 
website, 
published 
books, 
brochures 

2 hours 

P1: Chief 
Executive 
Officer, P2: 
Operations 
Manager,  

L Structural 
Steel 
Fabricating 

4 2 Firm 
website, 
brochures 

2 hours 

P1 Director, R2: 
Business 
Development 
Manager, 
P3: Production 
Manager,   

M Fertiliser 
manufactur
ing   

30 3 Firm 
website, 
brochures 

3 hours 

* Based on the Australian and New Zealand Standard Industrial Classification [ANZSIC] (Statistics, 2015) 
 

Appendix B 

Table B.1: Examples for institutional theory elements from the exploratory study  

Categories Exemplary quotes  

Institutional logics  Increase efficiency  

“Our process is about increasing efficiency and streamlining the process, cutting down on waste through scrap” 
(P1,Firm G) 

Coercive isomorphic 
drivers  

“At the time where we had to pay for the carbon tax, we all were to calculating carbon footprint! At the moment we 
don’t have to, which means the there is only little bit of pressure from the government compared to the past” 

We try to have a safe environment free of hazardous chemicals and all our manufacturing processes have eliminated 
hazardous substances”.  (P1, Firm E)  
“If we not a trusted a partner of a mine or a very large global entity like a manufacturer, we can’t be seen not to be 
doing corporate environmental sustainable strategy, and selecting the right supply chain partner who also comply” 
(P1, Firm J) 

“We try to have a safe environment free of chemicals and that sort of things. And we adheres to ROHS (reduction of 
hazardous substances)practices and  manufacturing processes are free of Lead, Cadmium all hazardous heavy metals” 
(P1, Firm E) 

Mimetic isomorphic 
drivers  

We learn and imitate the skills and best practices that is readily available in our industry, we recently benchmarked an 

aluminium manufacturing firm’s sustainable manufacturing process “(P2, Firm M)  

“We are always searching for better practice in other organizations” (P1, Firm L), 

Normative 
Isomorphism  

 We want to be seen as an environmentally responsible company. For that we got most robust environmental practices.” 

(P1, Firm J), “The recycling practices we implemented has become habitual. It’s the norm now” (P1-Firm C).  

“The recycling practices we implemented has become habitual. It’s the norm now” (P1-Firm C). 
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Appendix C 

Introductory comments 

Explain about the research, direct and indirect benefits and obtain consent for recording.  

Background/context 

• Could you please give an introduction to your company and your role in it? 

• What does the term “sustainable business practice” mean to you? And what does it 
mean to your company? 

Lean approach as a targeted intervention 

• What does the term ‘Lean thinking” mean to you? (And what does it mean to your 
company?)  

• What lean tools do you currently use in your organization? 

• Do you think lean thinking could be used as an intervention to further incorporate 
sustainable business practice in your company?  

• How could lean and green practices enable sustainable business practice?  

• Please explain how you came to this conclusion (i.e. what were the opportunities and 
barriers that you considered?)  

Sustainable business practice  

• What types of environmental sustainability initiatives has your company undertaken 
in the past – can you describe them briefly?  

Barriers  

• What barriers has your company experienced in implementing these initiatives? 
(And how significant do you think these were in affecting the results?) Do you 
consider those barriers to be minor, moderate or major? 

(Prompts: Can you comment how your organizational culture would affect the 
implementation of lean and green practices, any barriers related to financial factors, 
business priorities, government regulations) 

Pathways for sustainable business practice  

• So what pathway do you think is best to incorporate sustainability to your 
organization? 

What else? 

• Did we forget anything? Is there anything you would like to share? 

• Can I get back to you in case if I have further questions from the data analysis? 
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Appendix D 

Key guidelines used to improve credibility corroboration and generalizability of findings 

1) To maintain a clear chain of evidence each step of the research process was documented. 

The audio recordings of the interviews were transcribed using the NVivo software.  An 

interview guide was used as shown in Appendix C. All data (interview transcripts, emails, 

brochures, company reports) was saved in a shared folder that could be accessed by the 

research team. All coding steps were recorded in with details of each node along with the 

NVivo file (Glaser and Strauss, 2009). 

2) A number of data collection methods and data sources were used to get multiple viewpoints. 

The interview findings were compared with the data obtained from other documents 

(Strauss and Corbin, 1996) and three researchers were involved in the coding process to 

reduce bias.  

3) The interviews were conducted until theoretical saturation. The theoretical lens of the 

institutional theory facilitated the contextual understanding and to integrate a theoretical 

viewpoint.  

4) We were able to relate the findings to established theory by using the theoretical lense of 

institutional theory and key literature on enablers, barriers for to lean and green practices 

(Klein and Myers, 1999). 
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