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ABSTRACT 

 

Sustainability and green management have become one of the most critical management issues faced by small and medium 

enterprises (SMEs) in a wide range of industries. Despite an extensive range of studies over the last decade, question on whether green 
initiatives complement firm‟s sustainable green practices remain inconclusive. Anchoring to the arguments on the tenets of sustainable 

green practices, the aim of this study is to propose a conceptual study investigating the pattern and dimension of green initiatives and 

owners/managers awareness within Electrical and Electronics (E&E) manufacturing SMEs, and how does owners‟/managers‟ intention to 
go green mediates and green technology adoption moderates in building sustainable green practices. In this paper, a conceptual framework 

is developed based on the internal and external factors affecting the adoption of sustainability principles in SMEs. Furthermore, this 

conceptual study is able to materialize relevant ideas to the owners/managers in integrating their overall business strategy with green 
sustainability in their core values and actions. Consequently, this diversity of opportunities is where there is hope for turning the current 

world trajectory towards healthy and resilient human and natural communities. 
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INTRODUCTION 
 

 Recently, Malaysia is known as one of the 

industrialized countries, whereby the economy 

mainly depends on the Small and Medium (SME) 

sector [74]. In recent years, sustainability and green 

practices are among the vital management issues 

faced by SMEs generally, and E&E manufacturing 

SMEs specifically, due to the growing awareness in 

environmental matters among owners/managers, 

consumers, governments, social groups and 

employees. The greening practices of E&E 

manufacturing SMEs in Malaysia warrant 

investigation because this sector is predicted to have 

a collective impact on the environment and could 

outweigh the combined environmental impact of 

large companies [40]. Broadly, sustainable green 

practices and their outcomes have been addressed 

from various different perspectives, ranging from the 

application of green technologies as a mean to gain 

competitive advantage [71], to the perception of 

environmental regulation as a driver for innovation 

[40] and improvement of the competitive position 

[56]. In support, few studies have analyzed the 

development of green issues over time and they 

focused on specific industrial sectors [4,46] or multi-

sectorial large companies [18], addressing the 

advancement of environmental proactivity without 

its antecedents. Despite this, attention has normally 

been devoted to large firms and thus disregarding 

this development in E&E manufacturing SMEs, 

which, after all, constitute the „brick-and-mortar‟ in 

many economies. On account of this, impact of E&E 

manufacturing SMEs on the natural environment 

remains significant and therefore, researchers and 

academicians should not overlook it. Therefore, this 

allows formulating the overall research question that 

has guided this conceptual study: “What are the 

pattern and dimension of green initiatives and 

owners’/managers’ awareness within E&E 

manufacturing SMEs, and how does 

owners’/managers’ intention to go green mediates 

and green technology adoption moderates in 

building sustainable green practices in E&E 

manufacturing SMEs”? 

 In line with the above questions and in order to 

conduct a parsimonious exploration, framed in a 

rational perspective of planned and programmed 

nature of organizational change to pursue objectives 

[78,58], the study focuses on the development of 

sustainable green practices in E&E manufacturing 

SMEs. Further, the paper follows the footsteps of 

Henriques and Sadorsky [37] and others 

[2,13,26,28,29,3,19,6], who investigated green 

initiatives in the determination of sustainable green 

practices. It also uses the work of Dryzek [22], Hajer 

[33], and Catasus [12] on discourse analysis to 

unveil the paradigms that help to explain why an 
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individual or group of individuals (e.g. a firm) 

behave the way they do when being confronted with 

an environmental decision, as in Stanley et al. [72] 

and Saarikoski [65]. 

 

2. Literature review: 

2. 1. Environmental managements in SME: 

 By definition, there are very limited operations 

of SMEs individually, which are impossible or have 

minimum impact on the environment compared to 

large businesses [27,63]. On the contrary, there has 

been an increasing concern in relation to the impact 

of business on the environment and numerous 

reasons highlighted on why SMEs cause so many 

environmental problems [40]. Despite of this, Parker 

et al. [54] stated that SMEs are facing scarcity in 

resources, knowledge, technical capabilities and 

natural resource inefficiencies in dealing with 

environmental pollution and ecological 

modernization due to their smaller capacities. 

Another essential point is that the small scale and 

spread location of SMEs have led to shortening of 

regulation control and enforcement by the state 

authorities. Additionally, it is noted that 

environmental NGO or concerned citizen have 

power in pressing noticeable SMEs and larger 

industrial polluters into ecological transformation, 

even though SMEs are not strongly on the radar for 

them. Even so, there is a general agreement that 

precise data concerning SMEs‟ environmental 

impact is very limited [40,82,47,54]. However, there 

is still a considerable pressure on SMEs that 

individual SMEs are immense polluters (although 

some of them may have a significant impact on their 

local environment) and there are undeniably 

significant impacts on ecological systems due to the 

infinite number of SMEs and their spread locations. 

On the other hand, studies on sustainable green 

practices of SMEs are still at an infancy level, 

although there have been vast literature in relation to 

how and to what extent the production processes and 

products in major industries of developed countries 

are being reoriented to include sustainability 

requirements and conditions. Perceived to the 

aforesaid, it can be judged that SMEs do not well- 

understood about environmental impact [48] and to 

date, there has been limited research that increase the 

current understanding of trends surrounding 

environmental sustainability and environmental 

performance [54,8,83]. Therefore, comprehensive 

research is needed in order to support SMEs and 

assist them towards sustainable and environmentally 

sound practices. 

 

2.2. Theory of Planned Behavior: 

 A considerable amount of literature has been 

published about the owners‟/managers‟ concern 

toward environmental impacts. It is said that, 

owners‟/managers‟ perceptions and interpretations of 

environmental issues have implications on the 

adoption of sustainable green practices and their 

attitudes are of critical importance in relation to 

forming the goals, as well as its impact on the 

subsequent actions [75]. Furthermore, there have 

been mixed findings produced in empirical studies in 

relation to environmental performance and much of 

the research on the determinants of environmental 

behaviors [15,25] is based on Ajzen‟s Theory of 

Planned Behavior, routed in psychology. It posits 

that individuals are equipped with an array of 

personal values organized hierarchically by a set of 

weights that reflects how strongly the individual 

identifies with each of the values. The greater the 

weight attached to a given value, the higher the 

probability that a behavior supporting the value will 

be adopted [1]. Thus, this study will concentrate on 

the intention of owners/managers in implementing 

sustainable green practices within E&E 

manufacturing SMEs. Additionally, such actions are 

assumed as planned behavior, whereby intentions are 

known as the best predictor of planned behavior 

based on academic literature on psychology. Thus, 

the act itself can be understood by the presence of 

intentions. There has been a question whether the act 

of carrying out environmental measures is 

encouraged by factors that make up the intentions 

model. As a result, owners/managers are so much 

interested in this theory, whereby they choose to 

concentrate on this objective because it is known that 

the subject‟s attitude toward that behavior is the 

determinant intention of performing a behavior [24]. 

Therefore, the current study plans to find out 

whether the decisions made by owners/managers to 

go green are influenced by the factors proposed by 

Ajzen‟s Theory of Planned Behavior.  

 

2.3. Green Initiatives: 

 The processes and activities undertaken to 

reduce wastes and emissions are known as green 

initiatives [81,67]. In order to improve productivity 

and reduce wastes, it started with remote incidents, 

such as turning off the lights or machines to 

systematic patterns of practices like automatic 

production lines. Complimentary to this, changes in 

business strategies can begin the green initiatives in 

business operations [66,70], leading to innovations 

of product designs [50,31,56], renovations of 

production processes [34,57] and modification of 

production technologies [79]. In term of this study, 

the management of energy, water and waste that help 

to reduce generation of waste or minimizing waste 

by-production, reducing energy consumption, 

minimizing water usage and enhancing or reducing 

material utilization are the activities that have been 

included in green initiatives. Hagelaar and van der 

Vorst [79] explained that there has been a sign of 

growth of green-related concepts including life-cycle 

analysis due to the implementation of green 

initiatives in business process [36], incorporated 

with supply chain [51] and environmentally 
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responsible manufacturing [17]. On the other hand, 

greening process, as explained by various green 

related concepts of eco-development, do affects a 

range of business operations whether continuous or 

discontinuously, such as managing production 

processes (waste disposal, air emission, pollution 

control), handling outputs (green and clean products) 

and purchasing input materials [31]. In a sense, 

Rusinko [64] explained that greening process is 

similar to environmentally responsible 

manufacturing, whereas Meyer and Hockerts [52] 

and Walton et al. [81] suggested that stakeholders 

are involved in the green process since some 

activities of the companies are depending on their 

suppliers and distributors, terminating in 

enhancements in associations with customers, 

suppliers and distributors.  In short, there are 

different forms of green initiatives: from the efforts 

taken to meet the terms of environmental 

legislations, to continuously improving the processes 

of business and production. Hart [34] stated that the 

vital operation of green initiatives is to “develop 

green technologies and to implement strategies that 

drastically reduce the environmental burden”, whilst 

green initiatives may be perceived and implemented 

in different ways by SMEs. Therefore, the current 

study intends to investigate the perspectives and 

explanatory situation adjoining the three green 

initiatives (energy management, water conservation 

and waste management) implementation in E&E 

manufacturing SMEs towards sustainable green 

practices. 

 

2.4. Owners/managers environmental awareness: 

 Paradigms (mindsets) allow members of a group 

to interpret their social world [44]. They act as 

cultural filters mediating our perception of all types 

of phenomena [80]. More specifically, they guide 

organizational decision-making and motivations to 

implement various environmental practices [7,30] 

and their firms „greener intentions‟ [4,5]. The 

association between environmental mindsets and 

several aspects of environmental behavior among 

managers has been examined explicitly and 

implicitly by a number of studies. Amongst these, 

Gonzalez-Benito and Gonzalez-Benito [29] had 

examined and found out that motivation and belief of 

the managers are directly accountable for the 

implementation of environmental logistics practices. 

Similarly, Bansal [4] used measures of corporate 

ecological responsiveness (an account of ecological 

values and manager „mindsets‟) to explain the 

adoption of the ISO 14001 standard (which he 

claimed acts as a proxy to pro-environmental 

behavior) and concluded that it is the mindset of 

managers that makes them reluctant to adopt ISO 

14001, not financial or organizational factors. A 

variety of environmental practices and strategies of a 

company have been argued by Sharma [68] and 

Sharma et al., [69] and these are depending on how 

its managers interpreted environmental themes, 

whether as opportunities or threats. Furthermore, 

Claver et al. [13] conducted a study using the case 

study method on managers‟ awareness about the 

environmental impact upon the moment and the way 

environmental management is developed within the 

firm. In fact, one of the most influential construct to 

predict environmental behaviors is still 

environmental awareness, despite of being weak or 

modest at most the relationships between 

environmental attitude and personal value, as 

pointed out by many researchers. In order to predict 

various types of environmental behaviors among 

different groups of people, capturing individuals‟ 

emotional affect, intention, beliefs, concerns, attitude 

and personal value is considered as the most 

appropriate measure compared to demographic and 

some other psychological variables. Therefore, the 

present study seeks to examine owners‟/managers‟ 

attitude and personal values towards sustainable 

green practices in E&E manufacturing SMEs. 

 

2.5. Sustainable green practices: 

 SMEs represented a key aspect element in the 

world economy and one set of players that will have 

a major impact on the future of business and the 

planet [23]. However, it is claimed that SMEs have 

largely been left out of the picture when it comes to 

the role of business in addressing sustainability. In 

comparison between large and small firms in term of 

the usage of environmental assessment tools, 

Labonne [45] found that environmental impact is 

less likely to be examined in small firms compared 

to larger firms due to costs associated with tools 

designed, as well as the financial and resources 

limitations. In view of Labonne‟s argument, 

Bradford and Fraser [11] also pointed out that there 

is limited SMEs adoption of sustainability practice 

due to lack of financial, knowledge and employee 

resources. In adopting sustainability strategies, 

Bianchi and Noci [9] found that SMEs tended to be 

reactive. Moreover, sustainability strategies that are 

adapted to the veracities of their businesses are very 

crucial in order to advice and support the SMEs 

[14,11]. In addition, Bradford & Fraser [11] stated 

that many SMEs considered environmental issues as 

costly to be addressed and investigated, and have 

low priority. Meanwhile, in the lens of 

environmental impact, SMEs are more likely to 

respond only to strong pressures from external 

stakeholders, whilst large firms are more likely to 

engage in pre-emptive sustainability strategies. 

According to Hillary [40], environmental impact and 

regulation are two elements that are “largely 

ignorant” by SMEs. Other areas, such as “unaware 

about the importance of sustainability;” “skeptical 

about the benefits of assessment tools designed to 

improve environmental performance” and “difficult 

to reach, mobilize, or engage” are also included [40]. 

Even though adoption and implementation of 
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sustainable green practices among SMEs are 

supported by the literature, review towards E&E 

manufacturing SMEs is still lacking. Therefore, this 

study will meaningfully explore the strategies that 

E&E manufacturing SMEs can take towards creating 

economic value, whilst improving environmental 

sustainability of their businesses. 

 

2.6. Intention to go Green: 

 The intentions to go green in SMEs are 

relatively under researched [73,59] and negative 

attitudes of SME owners/managers to the 

environment are not the determinant of poor 

environmental performance, therefore, SMEs 

owners/managers should be assisting the adopting of 

green initiatives [60]. It is common that not all 

owners/managers have the same eagerness in 

undertaking certain actions toward pursuing a 

specific purpose. This is because behavior is 

influenced by internal variables as stated by Johnson 

[41], whereby a key part of the research on the 

entrepreneurial phenomenon is formed based on 

individual‟s psychological attitudes. Nevertheless, 

Ajzen [1] explained that the subject‟s attitude toward 

that behavior is dependent on the intention of 

performing a behavior. Therefore, owners/managers 

are much more likely to perform a certain behavior 

due to their favorable attitude and this approach is 

better from others based on their traits or 

demographic aspects [43,61]. Furthermore, Boldero 

[10], Herranz-Pascual et al., [39] and Cordano et al., 

[15] also strongly supported the fact that once firms 

consider green issues as a part of their intentions, 

environmental impact becomes an argument and this 

allows for increasing efficiency and reducing 

environmental asymmetry. Thus, the current study 

intends to compare and contrast whether the 

decisions made by E&E manufacturing SMEs 

owners/managers towards sustainable green 

practices are interceded by the intention to go green.  

 

2.7. Green Technology Adoption: 

 Green technology adoption involves executing 

new or modified processes, techniques and systems 

to reduce environmental harmfulness. The adoption 

of green practices can be viewed as an innovation 

process, as innovation is the use of new technical 

and administrative knowledge. Henriques & 

Sadorsky [37]; Lin & Ho [49]; Rothenberg & 

Zyglidopoulos [62] are several researchers who 

examined environmental issues from the viewpoint 

of technology by providing an insight into the 

influences of certain organizational and 

environmental factors on green technologies. For 

instance, management style, financial resources, 

manufacturing activity, human resources, innovative 

capacity, technological approach and external 

cooperation are significant factors that influenced 

green technology adoption for SMEs, as argued by 

Del Brio and Junquera [20]. Meanwhile, Rothenberg 

and Zyglidopoulos [62] in their study with regards to 

printing industry found that there was a positive 

association with the adoption of green technologies 

and the vitality of the company‟s task on the 

environment. With regards to logistic companies, 

Lin and Ho [49] have found that technology 

organizational and environmental factors influenced 

the adoption of green practices. On the other hand, 

Ming-Horng & Chieh-Yu [53] and Tornatzky & 

Fleischer [76] suggested that three common 

characteristics, namely nature of technology, the 

capabilities of the organization and the external 

environment, do affect the adoption of green 

technologies based on literature of technical 

innovation. Besides, other characteristics of green 

technology may affect its adoption, such as relative 

advantage, complexity and compatibility [42,49,77]. 

In environmental management, the characteristics of 

environmental knowledge are important. Hence, it is 

concluded that technological characteristics should 

be considered in order to analyze the adoption of 

green technologies for SMEs. However, 

experimental studies analyzing on how 

organizational, environmental and technological 

factors concurrently influence the adoption of green 

technologies [55] in E&E manufacturing SMEs are 

still lacking. Therefore, an understanding of 

moderating factor of green technology is essential 

for SME owners/managers in implementing 

sustainable green practices. 

 

3.0 Conceptual Framework: 

 In view of the above-described literature and 

variables, a diagrammatic view of the conceptual 

framework for the study is constructed as below: 

 

4.0 Conclusion: 

 This conceptual paper reviewed and 

summarized the literature pertaining to sustainable 

green practices in E&E manufacturing SMEs and 

had identified influencing factors to go green. This 

conceptual study shall contribute to a new body of 

knowledge, where it will provide valuable insights 

on why E&E manufacturing SMEs‟ sustainable 

green practices are significant and warrants 

investigation. On the other hand, this conceptual 

paper may help and give ideas to owners/managers 

to rethink their overall business strategy in 

incorporating green sustainability into their core 

values and actions. In fact, this diversity of 

opportunities is where there is hope for turning the 

current world trajectory towards healthier and 

resilient human and natural communities. Therefore, 

the benefits of this research can be described through 

two important aspects, firstly, this study would 

determine the important elements of sustainable 

green practices that can be applied generally to 

Malaysian SMEs and specifically to E&E 

manufacturing SMEs and secondly, this study has a 

significant contribution to the development of 
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society by minimizing degradation to the 

environment and promotes healthy and improved 

environment for all forms of life. 

 
Table 1: Conceptual framework for sustainable green practice. 
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