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Abstract: This study examines factors that determine green practice adoption by small and 
medium scale manufacturing enterprises (SMEs) located in urban areas of  Sri Lanka. The 
determinants include technological factors, organizational factors, business environments, and 
environmental attitudes and awareness. A questionnaire survey on the green practice adoption 
of  manufacturing SMEs located in the Western Province of  Sri Lanka was conducted and data 
from 342 sample firms was analyzed. The logit regression results reveal that external factors 
such as regulatory pressure, governmental support, relative advantage, compatibility of  green 
practices and internal factors such as organizational support, quality of  human resources, 
awareness, attitudes and costs and benefits have significant and positive influences on green 
practice adoption by urban manufacturing SMEs. Meanwhile, complexity has a negative 
influence on adoption of  green practices. However, firm size and customer pressures do not 
have significant influence. 
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Introduction
Green practices are a mainstream concept in manufacturing SMEs (Arun and Noble, 2017; Matt 
and Rauch, 2013). Several Sustainable Development Goals (SDGs) also address green concepts 
and development of  a sustainable environment (SDGs 6, 7, 8, 9, 11, 12, 14, and 15). Small and 
medium scale enterprises (SMEs) comprise a considerable portion of  the industrial establishments 
and value creation in any economy. Previous studies have particularly highlighted the reasons for 
adopting green practices in the manufacturing process of  SMEs and have identified numerous pull 
factors as well as push factors (see, for example, Stopper et al., 2016). SMEs, when compared with 
large organizations, are more subjected to legislation requirements and pressures from numerous 
stakeholders (Esty and Winston, 2009), thus pulling them towards the adoption of  green practices. 

Some scholars take a positive view when justifying the SMEs’ need for ‘going green’, arguing that 
“consumer demand for environmentally friendly goods and services as well as the escalating costs 
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of  waste disposal have triggered environment-related business opportunities for the SMEs” (Yacob 
et al., 2019: 6). Yacob et al. (2019) further elaborated that SMEs, which are successfully responding 
to market forces and are innovative enough to reduce waste generation and environmental cost, will 
gain a competitive advantage. Thus, the nature and character of  SMEs (flexibility and innovation) 
have placed them in a better position to implement green practices (Esty and Winston, 2006). 

The case of  SMEs in Sri Lanka shows that they have dominated Sri Lankan industrialization 
during the past decades. The Economic Census conducted in 2013-14 by the Department of  
Census and Statistics of  Sri Lanka (DCSSL) indicates that SMEs play a significant role in Sri Lankan 
industrialization accounting for 98.5 percent of  industrial establishments. SME establishments 
doubled from 2004 to 20141, while the number of  large establishments decreased from 1402 in 
2004 to 720 in 2014.  Employment in SMEs in 2014 was 633,933 which was 50 percent higher than 
the number of  SMEs’ employment in 2004. SMEs’ value additions to the economy in 2004 and 2014 
were 31.6 percent and 31.1 percent, respectively (DCSSL, 2015; 2017). 

Of  total SME employment (917,107), about 50 percent employment is generated in the 
industrial sector. The other two sectors, trade and service, generate 20.8 percent and 29.3 percent 
of  employment opportunities, respectively. Meanwhile, 30.4 percent of  non-agricultural SMEs are 
in the industrial sector. The highest number of  SMEs are in the service sector, representing 44.2 
percent of  total SMEs. A large proportion of  these establishments and employment is found to be 
concentrated in three groups of  industries: (a) food, beverages and tobacco, (b) textile, apparel and 
leather products, and (c) non-metallic mineral products (DCSSL, 2015; 2017). 

There are numerous studies, conducted all over the world, reflecting important aspects of  
green practices and/or green manufacturing in SMEs. Links between lean and green manufacturing 
have been examined through empirical as well as theoretical studies (Hartinia and Ciptomulyonob, 
2015; Miller et al., 2010; Sawhney et al., 2007; Wadhwa, 2014). The implementation phase of  green 
manufacturing has gained research attention in developing and developed contexts (Ajin, et al., 2015; 
Arun and Noble, 2017; Matt and Rauch, 2013). Green initiatives and environmental sustainability 
have also been researched extensively (Sajan et al., 2017; Stopper et al., 2016; Tiwari and Tiwari, 
2016; Yacob et al., 2019). Moreover, green supply chain management activities and performance can 
also be noted as a well-attended research agenda of  contemporary times (Dubey et al., 2014; Dües et 
al., 2013; Mafini and Loury-Okoumba, 2018). One observation made in the literature review is that 
the implementation phase of  green practices or green manufacturing in SMEs has received more 
attention in the existing literature, rather than looking into the issue of  sustaining of  adopted green 
practices of  such enterprises. Although several studies analyzed green supply chain management 
(GSCM) adoption in developed countries, these studies may not be relevant for emerging countries 
like Sri Lanka due to socio-economic differences. This justifies the rationality and significance of  
conducting empirical research on the factors that determine GSCM adoption in a Sri Lankan SMEs 
context. Therefore, to fill the gap in GSCM research, the purpose of  the present research is to 
identify the factors that determine the adoption of  GSCM among SMEs in Sri Lanka.

Furthermore, SMEs operating in Sri Lanka also experience pressures from numerous stakeholder 
groups for adopting green practices in their manufacturing systems and processes. However, the 
greening efforts of  the SMEs in Sri Lanka, their failures or success stories, and the problems and issues 
associated with green manufacturing are yet to be examined in depth at individual firm and national 
level. SMEs usually try to apply cost savings methods. Therefore, it is very interesting to know that 

1 However, this trend can be observed everywhere in the world since industrial organizations were changed 
from ‘hierarchy’ to ‘market’ and then from ‘market’ to further ‘network’.	
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SMEs, particularly in urban areas, tend to adopt green practices. What are the determinant factors? 
On these grounds, the research questions raised to answer in the present study are as follows: 

(a) to what extent have the green practices been adopted by the manufacturing SMEs located in the 
urban settings of  Sri Lanka, (b) what factors determine the adoption of  green practices in urban 
SMEs and (c) what managerial and policy recommendations can be proposed to improve green 
practices and to obtain sustainable and better business performance. Thus, the objectives of  this 
study are three-fold: (a) to explore the green practices adopted by urban manufacturing SMEs in 
Sri Lanka, (b) to identify determinants that influence adoption of  green practices in urban SMEs, 
and (c) to draw lessons for adopting better green practices in manufacturing SMEs located in urban 
areas of  Sri Lanka. 

The paper is structured as follows: introduction, a review of  literature which covers the existing 
knowledge on green manufacturing practices, followed by an elaboration of  the methods adopted 
for facilitating the replication of  the study. The next section will present the detailed findings with a 
discussion in line with determinants of  green practices in urban manufacturing SMEs. Conclusion 
and recommended policy guidelines and directions for further studies will follow. 

Literature Review
SMEs are identified as an important sector which acts as the backbone of  economic growth, 
regional development, poverty alleviation and employment generation in many countries.  Industrial 
globalization and the competitive marketing environment have gifted SMEs vast opportunities 
for the growth and development of  its sectors (Thanaki et al., 2016). To enhance the operational 
performance, organizations use green techniques to identify and eliminate waste while optimizing 
resource utilization through continuous performance improvement (Siegel et al., 2019). 

The concern for the environment has risen over the past decade and this has pressured SMEs 
to adopt green practices and operational practices in manufacturing. Green practices minimize 
the negative impact on the environment caused by production practices. It helps to enhance the 
ecological efficiency of  the process while improving the financial performance. 

Although SMEs account for more than 75 percent of  the total number of  enterprises, provide 
45 percent of  the employment, and contribute 52 percent of  the Gross Domestic Product of  Sri 
Lanka, the impact of  this sector on the environment has drawn public attention over past two 
decades. This has persuaded SMEs to seek environmental efficiency over operational efficiency 
(Farias et al., 2017). Green practices play a key role in enhancing environmental efficiency. Increasing 
energy prices, natural resource pollution, global warming, and implementation of  government 
policies and regulations related to environmental standards have resulted in Sri Lankan SMEs to 
adopt green practices. 

Peng and Lin (2008) defined green management as the process of  producing environmentally 
friendly products; such a process causes minimum harm to the environment. Costello (2008) 
stated that environmental management and corporate sustainability are close substitutes for 
green management. Baines et al. (2012) emphasized the usage of  key words such as “green”,  
“environmentally clean” or “cleaner”, “ecological” or “eco-efficient”   in  production sector  and   
defined  “green production” as the application of  environmentally and socially sensitive practices 
to reduce the negative impact of  various aspects of  manufacturing activities while, at the same 
time, harmonizing the pursuit of  economic benefits. Hence, sustainable manufacturing refers 
to a manufacturing system or process that meets these three critical factors, i.e. impacts on the 
environment, economy, and society.  Haden et al. (2009) stated that the green practice is a process of  
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applying innovation to achieve sustainability, waste reduction, social responsibility, and a competitive 
advantage via continuous learning and development and by embracing environmental goals and 
strategies that are integrated with institutional goals and objectives. Lo (2013) divided the green 
supply chain practices into green design, green purchase, green manufacturing, and green logistics 
corresponding to the plan, source, make, and deliver/return processes. Lo further found that 
some firms had modified their organizational structure to accommodate green practices. In this 
perspective, “greening” of  business is part of  a long-term strategy of  becoming sustainable, i.e. 
being able to achieve business tasks in the way that does not develop any threat — economic, social 
or environmental — for both current and future generations (Čekanavičius et al., 2014). These green 
practices may be internal or external practices (Čekanavičius et al., 2014). Internal green practices 
are, for example, removing extra devices from computers when they are not used, switching off  
computers when leaving the workplace, switching off  lights when leaving the workplace, recycling, 
introducing an  “office without paper” system — printing only when necessary, and no smoking 
in the office (Čekanavičius et al., 2014). Some examples for external green practices include 
manufacturing ecological products, (financially) supporting environmental projects conducted by 
others, supporting students’ environmentally friendly projects, organizing and participating seminars 
about environmental issues. 

During the production process, the 3R concept — reduce, reuse and recycle techniques — can 
be used to reduce the impact to the environment (Thanaki and Thakkar, 2017). Adoption of  green 
practices will provide SMEs with environmental, financial and operational benefits, and improve 
health conditions of  employees and reduce safety risk. Adoption of  green practices by SMEs will 
also be an answer for the larger existing environmental and ecological degradation problems which 
have caused over exploitation of  natural resources by humans. At micro level, implementing green 
practices will bring higher profits and help to increase the performance of  SMEs as well. 

In addition, green practices directly contribute to achieve several Sustainable Development 
Goals (SDGs) by 2030. Green practices by manufacturing SMEs will ensure healthy lives and promote 
well-being for all at all ages (SDG 3); ensure availability of  water and sustainable management of  
water and sanitation for all (SDG 6); ensure access to affordable, reliable, sustainable and modern 
energy for all (SDG 7); promote inclusive and sustainable economic growth, full and productive 
employment and decent work for all (SDG 8); promote inclusive and sustainable industrialization 
and foster innovation (SDG 9); make cities and human settlements inclusive, safe, resilient and 
sustainable (SDG 11); ensure sustainable consumption and production patterns (SGD 12); take 
urgent action to combat climate change and its impacts (SDG 13); conserve and sustainably use the 
oceans, seas and marine resources for sustainable development (SDG 14); and protect, restore and 
promote sustainable use of  ecosystems, sustainably manage forests, combat desertification (SDG 
15).

Sri Lanka has taken various momentous initiatives to achieve SDGs by 2030 (Ministry of  
Sustainable Development, 2018). The most significant one is the Sustainable Development Act in 
2017.2 Under the Act, the Sustainable Development Council was established. The Council has the 
power to formulate related national policies and guides new development projects. Further, the 
government established the Ministry of  Sustainable Development in 2018 and conducted a baseline 
survey to investigate the baseline situation. All the national strategy plans and other development 
projects are aligned with SDGs.3 The National Industrial Development Policy report (currently 

2 The Act establishes the legal framework to implement the SDGs.
3 where about 98.5 percent of  industrial establishments are SMEs.
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developing) addresses how the industrial sector contributes to achieve SDGs. Since 2018, Sri Lanka 
mainstreamed SDGs into the Government’s National and Provincial budgets.  

However, there are numerous challenges when implementing green practices. Lack of  
measurements to identify the sustainability of  green concept, lack of  awareness on green initiatives 
of  the top management, and lack of  employee engagement in organizations are some common 
challenges in implementing green initiatives. As there are many structural differences between SMEs 
and large organizations, SMEs face more challenges in implementing these green initiatives. In SMEs 
the lack of  human resources to implement green practices is a factor of  failure. Financial constraints 
in adapting to new technologies, reluctance of  top management for investments of  such projects, 
and poor engagement in new product development are the major challenges in implementing 
green practices (Premaratna et al., 2021).  These challenges can be overcome by developing and 
implementing a broad framework and developing a set of  tools for green initiatives. At the same 
time, some empirical studies (Esty and Winston, 2009; Yacob et al., 2019) highlighted that SMEs are 
in a better position to implement green practices because they are more flexible and open to niche 
markets in response to emerging demands from new stakeholders. This indicates that empirical 
studies have shown mixed or even conflicting findings although most past studies (Dixon-Fowler 
et al., 2013; Tilley, 1999) argued that good environmental performance including green practices 
could lead to better financial performance. Addressing the research gaps in green management is a 
necessity. 

Theories and Conceptual Framework
Identification of  green determinants is important for the people who are engaged in SMEs in order 
to improve the processes they use and to develop new green processes. Financial performance is 
a key determinant which has to be considered when adopting green practices. Studies have found 
that implementing green practices into production processes has improved cost parameters (Wen 
Chiet et al., 2018). Providing financial incentives to companies who are willing to implement green 
practices is another key determinant which will bring positive results. Government policies play a key 
role as SMEs should adhere to the environmental policies formed by the government and develop 
their processes according to those legislations. Increasing awareness in green practices, conducting 
training programs and providing education on green practices are prerequisites for the employees in 
SMEs for adopting green practices (Zhu and Kramer, 2005). 

Customers, suppliers, environmental groups, financial institutions and other external 
stakeholders who are aligned with the SMEs influence green practices as they request for certified 
products while the suppliers are unable to conform with environmental certifications and lean 
management techniques yet (Yacob and Moorthy, 2012). As well as the external stakeholders, 
internal stakeholders influence in adopting green management practices of  SMEs. Their knowledge, 
attitudes, management and commitment are crucial for fruitful application of  green management 
practices. Raising public awareness is crucial as when customers request for certified products, 
the suppliers will match with the customer specifications. As SMEs account for more industrial 
pollution in developing countries than large organizations, this matter should be wisely addressed 
and necessary actions should be taken (Koirala, 2018). 

Theoretically, the paper employs an integrated model which is developed by Ibrahim and Jaafar 
(2016), combining Technology-Organization-Environment (TOE) theory and Theory of  Planned 
Behavior (TPB). TOE theory was developed by Tomatzky and Fleischer in 1990 to predict the 
likelihood of  innovations adoption. According to TOE, innovations adoption is determined by 
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technological factors, organizational factors, and environmental factors (Kauffman and Walden, 
2001; Kowtha and Choon, 2001). All of  them are a combination of  internal and external factors 
in business firms. Technological factors depend on benefits or relative advantages, compatibility, 
complexity, trialability and observability. In the present research, only relative advantage, compatibility 
and complexity will be focused on as done by Tornatzky and Fleischer (1990). Organizational 
factors include top management support, organizational culture, firm size, management structure, 
and quality of  human resources (Tomatzky and Fleischer, 1990). Business environment factors 
are related to competitive pressure, trading readiness, socio-cultural environment, government 
support and regulation, and other aspects of  infrastructure (Scupola, 2003; Zhu and Kramer, 2005).  
However, TOE is silent about the influence of  behavioral, attitudes, awareness and benefits on green 
and technology adoption decisions (Awa et al., 2012; Bohdanowicz, 2005; Ibrahim and Jaafar, 2016). 
Theory of  Planned Behavior (TPB), which is rooted in theories of  social psychology, addresses 
these behavioral and attitude related factors (Ajzen, 1985; Lin et al., 2009) such as environmental 
awareness (Roberts and Tribe, 2008), owner-manager attitude (Bohdanowicz, 2005; Yoon, 2011), 
and cost savings and perceived benefits (Gerrans and Hutchinson, 2000; Nicholls and Kang, 2012; 
Tzschentke et al., 2004). Therefore, the present paper establishes a theoretical triangulation of  TOE 
and TPB and employs the following conceptual model.

Figure 1: Conceptual Framework

Data and Method
To investigate determinants of  green practices among urban SMEs, a sample survey of  342 SMEs 
in the Western Province in Sri Lanka was conducted under the World Bank project, namely ‘Green 
Adoption of  SMEs in Sri Lanka’. During May-September 2019, face-to-face interviews were carried 
out with SME owners and managers. The sample was selected randomly from the manufacturing 
SME list which was prepared by the research team collecting information from the Chamber of  
Commerce, Ministry of  SME Development, and Department of  Census and Statistics in Sri Lanka 
since there was no single list readily available about SMEs in Sri Lanka.  

In this research, the general population comprises manufacturing SMEs in Sri Lanka. As 
mentioned above, there is no nationally accepted definition for the small industries in Sri Lanka, 
while different definitions have been adopted by different institutions and studies for different 
purposes. Some organizations adopt the criteria of  employment while others adopt a criteria based 
on the value of  fixed assets. Using the size of  capital and the number of  employees as criteria, the 
Industrial Development Board (IDB) in 1994 defined a small industry as an establishment whose 
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capital investment in plant and machinery does not exceed LKR 4 million and the total number of  
regular employees does not exceed 50 persons. Many studies on the small industries sector have 
formulated their own definitions. The present study employs the definition used by IDB for SME 
development. 

According to the latest available Industrial Census conducted by the Department of  Census 
and Statistics (DSC) in 2014, there are 5114 formal manufacturing SME establishments in Sri Lanka 
of  which 3044 are located in the Western Province. Since 60 per cent of  the total manufacturing 
SMEs are located in the Western Province, the samples have been selected from the Western 
Province. Using the Krejcie and Morgan formula with 5 percent degree of  accuracy and 95 percent 
confidence interval, 342 of  manufacturing SMEs are selected for the survey:  

	 S = X2NP(1-P) ÷ d2 (N – 1) + X2 P(1 – P)
The survey was administered by face-to-face interviews by trained research assistants and 

closely supervised by the research team. At least one member of  the research team visited SMEs 
during the data collection period. Descriptive statistics, correlation and logit regression models were 
used for analyzing data. 

Model Specification 
The current study seeks to analyze green practice adoption decisions by urban manufacturing 
SMEs in Sri Lanka. We first treat urban manufacturing SMEs’ choice — i.e. whether to adopt green 
practices or not — as the dependent variable. Therefore, the dependent variable is a binary one: 
that is, whether SMEs adopt green practices and not. The logistic regression has been recognized 
as the best approach to obtain precise estimates on the level of  adoption in social sciences and 
management (Adeogum et al., 2008). In other words, the logistic regression is the best fitting model 
to describe the relationship between the dichotomous dependent variable and a set of  independent 
variables. The logistic regression is characterized by representing one or more independent variables, 
which can be continuous and/or categorical, that determine a dependent variable or outcome, which 
is a binary variable. 

The Logit method is a non-linear probability model. The model has a probability function which 
is the standard normal cumulative distribution function and gives the probability of  occurrence of  
a certain event. In the model that is employed in this study, the dependent variable is a dummy 
corresponding to green practice adaptation, which takes the value equal to one when the SME has 
decided to adopt green practices and zero in the other case. 

Thus,	  P y x G x p x( | ) ( | ) ( )� � �1 � 	 (1)
where x = matrix of  the complete group of  independent variables and β = matrix of  the group of  
coefficients of  independent variables.

In equation (1), G(x) is a cumulative distribution function (CDF) which assumes restricted 
values between zero and one. In the Logit model used in this study, G is a function of  the standard 
normal CDF as follows: 

	 G z z v dv
z

( ) ( ) ( )� �
��
�� � 	 (2)

in which φ(z) is the standard normal density:

	 � �( ) ( ) / ( )z e z
� � �
2 1 2

2

2 	 (3)
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The Logit model is derived from an underlying non-observed variable model, represented by y*:

	
y x e
y y
* ,

[ * ]
� �
� �

�
1 0

	 (4)

In equation (4), 1[y* >0] defines a binary outcome, since it assumes the value 1 if  the event in 
brackets is true, and 0 in case it is not. Therefore: 

	 y = 1, if  y*>0	 (5)
	 y = 0, if  y* < 0	 (6)
It also assumes that the error term is independent of  x in this model, and consequently, the 

error is symmetrically distributed around mean zero, and 1-G(-z) = G(z) to every real z. Following 
these assumptions, the response probability for y is:

	 P y x P y x P e x x G x G x( | ) ( * | ) [ ( ) | ] [ ( )] ( )� � � � � � � � � �1 0 1� � � 	 (7)

	 Logit P Ln
P
P

P e x x G x G xi

i

( ) [ ( ) | ] [ ( )] ( )�
�

�

�
��

�

�
�� � � � � � � �

1
1� � � 	 (8)

In order to estimate the effect of  the explicative variables xj on G(xβ), i.e. the probability of  success, 
the calculation of  the partial derivative of  P(y = 1| x) will be done:

	
� �

�
� �

p y x
x

g x g z
dG
dz

z
j

j
( / )

( ) , ( ) ( )
1

� �  in which  	 (9)

where G = CDF of  a continuous random variable, and
g = probability density function.
As both functions G[.] and g(z) are strictly increasing, the partial effect of  the independent 

variable xj on p(x) depends on x due to G(xβ), and, consequently, the partial effect will have the same 

sign as βj , as is clear from the partial derivative above. This process also shows that the effect of  
two continuous variables is independent of  x; the ratio of  partial effects of  xj and xh and is given by 
β

β
j

h
. In examining the marginal effects, the partial derivative can be measured and it shows whether 

the effect is positive or negative. But to find the magnitude of  the effect, it is necessary to estimate 
how the whole cumulative distribution function changes when the explanatory variable changes. 
Simply, marginal effect (dP/dX) indicates the effect of  one unit change in each exogenous variable 
on the probability of  the SME green practice adaptation. 

The equation estimated in this study is as follows: 

	 GPA T O BE EAA e
i i

i i i
i

i i
i

i� � � � � �
� � � �
� � � �� � � � �0

1 1 1 1

	 (10)

where GPA is green practice adoption (GPA); T is for technological factors; O is for organizational 
factors; BE is for business environment related factors; and EAA is for environment related attitude 
and awareness factors. 

Results and Discussions
It has been observed that 65.5 per cent of  the urban manufacturing SMEs (224 SMEs out of  the 
total sample) in the study area adopted green practices. This indicates that the majority of  the 
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manufacturing SMEs in Sri Lanka adopted green practices. This result is supported by the findings 
of  Jayarathna and Wickramasinghe (2019). About 66 per cent of  the SMEs have started to adopt 
green practices in the last 6 years. However, only 2.3 per cent of  the manufacturing SMEs have a 
written policy on green practices (Table 1). Table 1 presents some important information related to 
green practice adoption by the manufacturing SMEs. 

Table 1: Some Important Information Related to Green Practice Adoption by SMEs
Yes No

Number Percent Number Percent
Manufacturing SMEs adopting green practices 224 65.5 118 34.5
Manufacturing SMEs with written policy on green practices 8 2.3 334 97.7
Types of  green practices adopted by manufacturing SMEs:

1.	 Produce environment friendly products
2.	 3Rs (Reduce, reuse, and recycle)
3.	 Making environment green 
4.	 Supplier evaluation (green checking of  raw materials)
5.	 Life cycle analysis

149
123
117
69
6

43.6
36.0
34.2
20.2
1.8

193
219
225
273
336

56.4
64.0
65.8
79.8
98.2

Reasons for adopting green practices:
1.	 To comply with regulations
2.	 Owners’ own ideas/awareness (voluntary)
3.	 Under pressure from competitors
4.	 Under pressure from customers
5.	 Under pressure from suppliers

305
66
46
45
4

89.2
19.3
13.5
13.2
1.2

37
276
296
297
338

10.8
80.7
86.5
86.8
98.8

Source: Field survey, 2019

The majority of  the manufacturing SMEs (89.2 per cent) that have adopted green practices have 
done so due to regulatory requirements. 19.3 per cent of  the manufacturing SMEs have voluntarily 
adopted green practices. Only 13.2 per cent of  the sample firms adopted green practices due to 
pressures from customers (Table 1). The manufacturing SMEs under study adopted various types of  
green practices. However, most common green practices are (1) environment friendly products (43.6 
per cent), (2) 3Rs (36 per cent), (3) making environment green (34.2 per cent), and (4) green checking 
when buying raw materials (20.2 per cent) (Table 1). This indicates that manufacturing SMEs apply 
green practices across the supply chain. Empirical studies (Meera and Chitramani, 2016; Rao, 2007) 
in other countries confirm the findings of  the current study. 

Factor analysis was used to check the validity of  the determinant factors. The results are 
presented in Table 2. According to the reliability coefficients (Cronbach’s α values for technological 
factors, organizational factors, business environmental factors, and environmental attitudes and 
awareness are 0. 7622, 0.8532, 0.7662 and 0.7652, respectively. It can be concluded that the results 
are reliable since all the Cronbach’s α values for this study are above 0.7 (Nunnally, 1978). 

Table 3 shows the correlation matrix of  the determinant factors and the adoption of  green 
practices. The determinant factors are not highly correlated, and this has confirmed that there is no 
multicollinearity issue. All the other key assumptions of  linearity, normality, and heteroscedasticity 
were tested; and they were found satisfied. 

Logit regression analysis is used in this study to test whether the proposed determinants 
(technological, organizational, and environmental factors and environmental awareness and 
attitudes) will affect the adoption of  GSCM by manufacturing SMEs in urban Sri Lanka. Regression 
results are presented in Table 4.
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Table 4: Regression Results 

Explanatory variables Coefficient t-value Std. error

Technological factors (T):
Relative advantage (RA)
Compatibility (COP)
Complexity (COX)

0.136*
0.124**
-0.114**

3.982
2.653
2.853

0.3420
0.0467
0.0399

Organizational factors (O):
Organizational support (OS)
Human resource (HR)
Firm size (FS)

0.532**
0.453*
0.123

2.652
4.562
1.124

0.2005
0.0992
0.1094

Business environment related factors (BE):
Customer pressure (CP)
Regulation (R)
Government support (GS)
Infrastructure support (IS)

0.063
0.563*
0.186**
0.145**

1.024
3.586
3.002
2.998

0.0615
0.1570
0.0619
0.0484

Environment related attitudes and awareness factors (EAA):
Attitudes (AT)
Awareness (AW)
Cost saving and benefits (CB)

0.685**
0.758*
0.545**

3.265
4.362
3.002

0.2098
0.1737
0.1815

Notes: * p < 0.01, ** < 0.05, N = 342, Adj R2 = 0.624
Source: Original data collected through field survey, 2019

All the variables except firm size (FS) and customer pressure (CP) are found statistically 
significant. Importantly, all the technological factors are statistically significant, which indicates 
that relative advantage, compatibility, and complexity have significant impact on the green practice 
adaptation decision of  manufacturing SMEs in Sri Lanka. However, technological complexity has a 
negative impact on GPA, while the other two factors influence it positively. This indicates that SMEs 
have to spend some time to understand technological complexity. Good understanding of  green 
practice technology will enhance the adaptation of  green practices. Also, making technology simple 
and clear can help SMEs to adopt green practices. 

All the organizational factors except firm size (FS) are statistically significant and have positive 
sign. As Zhu et al. (2008) highlighted, organizational support and quality of  staff  are highly influential 
factors in regard to the adoption of  GSCM practices. Evidence from other countries suggests that 
organizational support plays significant role in implementing green practice adoption decisions (Lin 
and Ho, 2011). Quality of  human resource or staff  depends on the level of  education, skills, and 
experience of  the staff. This also depends on the learning and training environment of  SMEs. Staff  
training improves quality of  human resources (Murphy and Poist, 2003), which in turn facilitates 
green practices adoption. However, as said, firm size is not a significant variable. Contrary to our 
study, Reyes-Rodriguez et al. (2016) found size of  the firm as a significant factor in adoption of  
green practices by SMEs. 

Except customers’ pressure (CP), all the business environment related factors are statistically 
significant and have positive influences on the dependent variable. Among them, regulation (R) 
is the key factor that determines adoption of  green practices. Most of  the SMEs interviewed 
adopted green practices due to regulatory requirements. Business companies in Sri Lanka have to 
get a certification from Sri Lanka Environmental Authority for business registration. Environmental 
policies in Sri Lanka are very strong and well established. The government provides various specific 
supports to SMEs only when the latter comply with the stringent conditions of  the adoption of  
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green practices. Since most of  the SMEs suffer from lack of  financial and technological resources 
and capacity, government support is vital for them. Therefore, government support as well as 
regulatory obligations directly and positively influence SMEs’ green practice adoption decisions. 
Though customer pressure (CP) has a positive sign, it is not a significant variable. In the case of  
logistics companies in Malaysia, Ibrahim et al. (2018) found similar results. According to them, this 
is due to the lack of  encouragement from the customers on green initiation. In this regard, it is to 
be noted that average customers are mainly concerned about prices, and firms focus more on cost 
efficiency than green effects.  

The factors pertaining to environment related awareness and attitudes have positive signs 
and are statistically significant. Awareness of  the owners and employees about the environment 
has positive influence on decisions regarding adoption of  green practices. Prior studies discovered 
a positive relationship between awareness about environmental issues and the efforts of  green 
practices by SMEs (Gadenne et al., 2009). Attitude is also a statistically significant variable and has a 
positive sign. Owners who are concerned about the environmental issues and have positive attitudes 
are willing to adopt green practices. However, though some studies support the findings of  the 
current study (Park and Kim, 2014; Schaper, 2002), some other studies did not find a relationship 
between environment related attitudes of  the owners and green practices (Gamba and Oskamp, 
1994; Lansana, 1992). Green practice adoption decisions always have a link with costs and benefits. 
This supports the findings of  Ramakrishnan et al. (2015). Business firms always have a profit motive 
and they are ultimately concerned about how to increase profits. 

Conclusions 
Towards achieving sustainable development by combating environmental issues, green practices 
have become critical concerns all over the world; and this burning issue is highlighted directly and 
indirectly in many clauses of  SDGs. Firms are internally as well as externally under pressure to engage 
in environmentally responsible and eco-friendly operations, and thus to adopt green practices. Some 
of  the manufacturing SMEs that have been studied in urban areas in Sri Lanka carry out green 
practices throughout their supply chain. 

This study conducted a questionnaire survey of  342 manufacturing SMEs located in urban 
areas of  Sri Lanka with the objective of  studying green practice adoption by SMEs. Theoretically, the 
determinants are classified into technological factors, organizational factors, business environment 
related factors, and awareness and attitude related factors. The research findings reveal that external 
factors such as regulatory pressure, government support, relative advantage, compatibility of  green 
practices and internal factors such as organizational support, quality of  human resources, awareness, 
attitudes and cost and benefits have significant and positive influences on green practice adoption 
by urban manufacturing SMEs in Sri Lanka. Meanwhile, complexity has a negative influence 
on adoption of  green practices. However, firm size and customer pressures are not statistically 
significant as far as adoption of  green practices by manufacturing SMEs is concerned.   

The results of  the present study have practical implications for the work of  researchers, 
managers, business owners and policymakers for advancing green practice adoption in manufacturing 
SMEs.  First, the government may provide greater support for capacity building, technology transfers 
and creation of  an enabling business environment in addition to being a regulator. Technological 
complexity negatively impacts on adoption of  green practices. Government and other relevant 
organizations can support SMEs in capacity building through seminars and trainings. They can also 
develop funding programs for SMEs dedicated to green initiatives. Second, customer awareness 
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about the importance of  green concepts should be created. Third, most studies of  green adoption 
have focused on manufacturing firms. Therefore, researchers should pay additional attention to 
the service sector as well. Researchers have paid very little attention to cost-effectiveness of  green 
practices (Rao and Holt, 2005). Finally, green practices in different countries may lead to different 
conclusions and policy implications. Therefore, future studies can employ the same model to 
different countries and can focus on comparative studies. 
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