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Abstract—As far as developing economies such as Sri Lanka
are considered, industries’ concern towards environment is
comparatively low and the knowledge on GSCM is also
considerably less. It is therefore important to identify the
motivators for firms in developing nations to adopt GSC
initiatives. The target population of this study were
manufacturing firms in Sri Lanka. Senior managers or
executives from respective firms were chosen as the
representatives from each firm. The population was
represented through a convenience sample of firms covering
the entire country including the nine provinces and the main
industrialized areas. An online survey questionnaire was
administered to collect data from the sample. The research
reveals four crucial drivers of green supply chain adoption that
collectively affect a firm’s adoption of Green Supply Chain
initiatives. Organizational characteristics, Customer pressure,
Corporate Social Responsibility and, Branding advantage are
the identified drivers. The research results lead to some
practical implications for advancing green practice adoption in
Sri Lankan manufacturing industry. Firms need to be
committed to, and sustain top management support, improve
human resource capabilities, improve and make organizational
resources easily available for their employees. Large and
foreign customer firms should formulate regulations that their
suppliers must adopt certain GSC initiatives such as acquiring
ISO 14000 certification. The government, financial aid
organizations, society and the supplier groups must re-evaluate
their current actions and think of better approaches to
motivate firms to adopt GSC initiatives. Future studies can use
the findings and the proposed model to other countries,
industrial sectors, and green practices.

Keywords—Supply chain management, Green supply chain,
Environment, Developing economy, Sri Lanka

I. INTRODUCTION

GSC strategies refer to efforts to minimize the negative
impact of firms and their supply chains on the natural
environment. GSCM can reduce the ecological impact of
industrial activity without sacrificing quality, cost, reliability,
performance or energy utilization efficiency. It involves a
paradigm shift, going from end-of-pipe control to meet
environmental regulations to the situation of not only
minimizing ecological damage, but also leading to overall
economic profit. The area throws various challenges to
practitioners, academicians and researchers (Srivastava,
2007).

Sri Lanka’s manufacturing sector's contribution to GDP
increased from 5% in 1955 to 23% by 1977. However, Sri
Lanka began to shift away from a socialist orientation in
1977. Although successive governments facilitate to develop
manufacturing sector over the years, they could not up with
stringent measures to minimize environmental and social
impacts, which are coming along with the development and
expansion of the industry. According to Kulatunga,
Jayatilaka and Jayawickrama (2013), since policy makers’
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prime objective is to provide employment for local and to
promote foreign direct investments for establishment of
industries, they do not pay due concern on environmental
and social problems which arrive along with the projects..

The purpose of this study is to identify the factors
motivating Sri Lanka’s manufacturing industry to adopt GSC
initiatives. The study would also compare and contrast the
motivators pertaining to developed, emerging and
developing economies so that the findings can be adopted
when making policy decisions in these countries. It
contributes valuable insight into the drivers for successful
implementation of GSC initiatives, especially in a
developing economy such as Sri Lanka. The role of the
drivers is crucial in motivating firms to adopt GSC initiatives
and facilitate their adoption. Firms in developing countries
need to realize that GSC initiatives can result in significant
benefits to their firms, environment, and the society at large
which gives them additional incentives to adopt these
initiatives. The findings of this study can be used to bring in
potential organizations to surface in addition to filling the
present vacuum available within the country. Further this
study will be useful when developing policies in future not
only for Sri Lankan context but for other developing
countries as a whole.

II. THEORETICAL BACKGROUND AND
LITEREATURE REVIEW

A. Green Supply Chain Management

In this research, we used the term GSCM as ‘the process
of green purchasing, green manufacturing or materials
management, green distribution or marketing and, reverse
logistics’ as defined by Hervani et al. (2005). The term
‘green’ has been used in the sense of ‘concerned with the
protection of the environment; supporting the protection of
the environment as a political principle’ as defined in Oxford
Advanced Learners’ Dictionary (2016).

B. Drivers of Green Supply Chain Initiatives

In this study “drivers” are defined as motivators that
encourage organizations to adopt GSC initiatives (Hoffman,
2001 and Hsu et al., 2013). Based on the literature, these
drivers can be divided into two main categories. They are
internal drivers and external drivers.

1) Internal Drivers

Internal drivers are described as organizational factors
(Walker et al., 2008). In general, all the internal drivers can
be sub-categorized into organizational capabilities and
readiness, human resource and its capabilities, management
support and commitment, need to reduce costs and improve
quality and, owner/ shareholder pressure.

2) External Drivers

a) Regulatory Factors
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These official mechanisms take the form of standards,
laws, procedures and incentives set by regulatory institutions
to inspire firms to become environmentally responsible (Hsu
et al., 2013). A significant body of research indicates that
government regulation and legislation is a major driver for
companies’ environmental efforts (Walker et al., 2008). This
is applicable to supplier organizations as well. The
government can play an important role in motivating these
suppliers (S.-Y. Lee, 2008). Business organizations are
expected to adopt green practices in response to
environmental regulations set by various regulatory
institutions such as government bodies in the country,
overseas RG mainly applicable to export companies, in
additions to regulations set by the parent companies
(ElTayeb et al,, 2010). The next dominant driver under
regulations is the proactive efforts such as obtaining ISO
14001 certification by the organizations. Proactive efforts
towards environmental regulation are more likely to be
drivers of successful GSCM projects (Carter & Dresner,
2001). In summary, external regulation and legislation
appears to be a strong driver for adoption of GSC initiatives.

b) Customer Pressure

Customers, as a major financial stakeholder, can exert
considerable pressures and demand goals of sustainability or
environmental performance from suppliers (Doonan, Lanoie,
& Laplante, 2005; C.-Y. Lin, 2007; Peng & Lin, 2008). The
literature points to several interesting issues regarding
customers as a driving force for GSCM practices (Walker et
al., 2008). According to S.-Y. Lee (2008) without a doubt,
buyers, particularly end-user product manufacturers in
supply chains, are the most important and influential
stakeholders for the suppliers.

¢) Competitor Pressure

Several authors identified competition and competitive
advantage as drivers for GSCM practices (Walker et al.,
2008). Large and successful firms in an industry usually face
intense  scrutiny from competitors and  external
environmental activists (Zhu and Sarkis, 2007, cited in Hsu
et al, 2013). Hence many organizations work in an
environment that includes pressures from their competitors
that induce organizations to adopt green initiatives to combat
competition and gain competitive advantages (Carter and
Ellram, 1998, cited in Hsu et al., 2013). Porter & van der
Linde (1995) and Rao & Holt (2005) states that a policy of
environmental purchasing may not be undertaken because of
a desire to ‘save the world’, but because it reflects a way to
gain competitive advantage, improving the financial
performance of the firm.

d) Social Pressure

The deterioration of the environment over recent decades
has drastically increased the public’s awareness of
environmental issues. The public is increasingly influenced
by a company’s reputation with respect to the environment
when making purchasing decisions (Drumwright, 1994).
Switching to environmentally friendly components to
minimize the environment impact or instituting efficient
ways to verify sourcing of raw materials is now considered a
crucial task by manufacturers (Hsu et al., 2013). Greening
the supply chain can help a company to have a more
favorable reputation. In terms of their competition, corporate
social responsibility could be another area where an
advantage could be gained, particularly in the area of public
perception (Spence & Bourlakis, 2009, cited in Kohi &
Hawkins, 2015).
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e) Supplier Pressure

It has been suggested that suppliers can help to provide
valuable ideas used in the implementation of environmental
projects, but they generally do not act as a direct driving
force (Carter & Dresner, 2001). Diabat & Govindan (2011)
has also identified that environmental collaboration with
suppliers is an influential factor. It was found that greater
supply chain integration can benefit environment
management in operations. As the supply base was reduced,
the extent of environmental collaboration with primary
suppliers increased in the manufacturing plants where the
study was conducted (Vachon & Klassen, 2006).

III. THEORETICAL AND HYPOTHESES
DEVELOPMENT

By referring to existing literature on the streams of
GSCM and drivers encouraging the adoption of GSC
initiatives, drivers for adopting GSC initiatives could be
articulated under six categories: organizational related,
regulations, customers, competition, society and, suppliers.
The following six hypotheses were developed accordingly.

Construction of the instrument was begun by generating
items from a review of the literature and from suggestions
from practicing supply chain managers and EMRs. The
items, which were statements describing specific drivers of
green supply chain initiatives, were placed in questionnaire
format using a five-point Likert scale ranging on a
continuum from “Strongly Disagree” to “Strongly Agree.”
The items were then screened for ambiguity, wording, and
content overlap. To ensure content validity, the items were
subjected to the scrutiny and evaluation of three experts: a
director, a supply chain manager, and an EMR cum
Operations Manager. The critics were individually instructed
to determine which items represented the setting. This
process generated 41 items.

H1

Organizati characteristics

Customer pressure

Supplier pressure

Corporate social responsibility

FFT

@

Branding advantage . .
Green Supply Chain
initiatives

Strategic advantage
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Society attitude

Government

=
=

Financial incentives

H

H10

Fig. 1. Conceptual Framework

Pollution concern

A principal component factor analysis, using an
orthogonal rotation with varimax solution, provided the best
solution. The Kaiser-Meyer-Olkin measure of sampling
adequacy was good with a value of .806, above the
commonly recommended value of .6, and Bartlett’s test of
sphericity was significant (}2 (780) = 2716.154, p < .05). All
the diagonals of the anti-image correlation matrix were over
0.5. Further, the communalities of the variables were all
above 0.5. The suitability of the data for factor analysis was
supported by these overall indicators.



2018 International Conference On Business Innovation (ICOBI), 25-26 August 2018, NSBM, Colombo, Sri Lanka

All of the variables were inputted to see if there are any
latent variables and what components factor analysis would
extract and what relationships would be revealed given all of
the data. Ten components with eigenvalues greater than 1.0
were extracted. Application of the Scree Test confirmed the
ten interpretable factors. The ten factors accounted for 73%
of the variance. In order to maximize simple structure and
theoretical clarity, items that exhibited factor loadings whose
absolute value was .60 or greater were used to define a
factor. The 10 items, which did not conform
psychometrically or theoretically to any factor were
eliminated.

Overall, these analyses indicated that ten distinct factors
were underlying the motivation to adopt Green Supply Chain
initiatives. With the results obtained from the factor analysis,
the research hypotheses were modified as follows.

H1: Organizational characteristics positively affect a
firm’s adoption of GSC initiatives.

H2: Customer pressure positively affect a firm’s adoption
of GSC initiatives.

H3: Supplier pressure positively affect a firm’s adoption
of GSC initiatives.

H4: Corporate social responsibility positively affect a
firm’s adoption of GSC initiatives.

HS5: Branding advantage positively affect a firm’s
adoption of GSC initiatives.

H6: Strategic advantage positively affect a firm’s
adoption of GSC initiatives.

H7: Society attitude positively affect a firm’s adoption of
GSC initiatives.

HS8: Government regulations positively affect a firm’s
adoption of GSC initiatives.

H9: Financial incentives positively affect a firm’s
adoption of GSC initiatives.

H10: Pollution concern positively affect a firm’s
adoption of GSC initiatives.

The conceptual framework of the study is presented in
Fig. 1.

IV. METHODOLOGY

A. Research Setting: Sri Lanka

Sri Lanka was chosen as the study setting due to the
possibility of generalization as a developing economy in
terms of several aspects. Sri Lanka was promoted from a
low-income developing country to a lower middle-income
developing country in 2010 (International Monetary Fund,
2014) and aspires to become a higher middle-income country
(World Bank, 2016). In Sri Lanka, industrialization trends
are obvious; the country has moved away from an
agriculture-based economy to a service-based and an
industrialized economy. In 2015, the manufacturing sector
contributed to 28.9 percent of Gross Domestic Product
(GDP) and agriculture now contributes only to 8.7 percent of
Sri Lanka’s economy (World Bank, 2016). Increased
industrialization also amplifies environmental concerns,
including land, water, and air pollution and degradation of
natural resources. Thus, it is important for Sri Lanka to
balance an increased standard of living with environmental
protections. The incidence of environmental problems has
changed with Sri Lanka’s economic progress, but increased
revenues among Sri Lankan organizations have not yet
translated into improved economic conditions. This made the
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industries in a developing country such as Sri Lanka good
candidates for further investigation.

B. The Survey

The target population of this study were manufacturing
firms in Sri Lanka. Since there are no records about the
number of SME’s in the country, the population was
represented through a convenience sample of firms covering
the entire country including the nine provinces and the main
industrialized areas of Colombo, Kandy and Galle (n=1500).
The number of firms surveyed and their geo-graphical
distribution in the nine provinces enable the generalization of
this study’s results, thereby strengthening the external
validity of this study.

C. Instrument development and survey administration

The method consisted of distributing the survey utilizing
electronic mail and a web-based technology to the
participants. It was first sent to 10 participants as the pilot
test. Their feedback was taken to review and modify the
questionnaire accordingly. As the next step the online
questionnaire was emailed with a cover letter to employees
in Supply Chain Executives cadre and beyond, while making
sure that only one member from each firm receives and fills
the questionnaire.

In total, 132 responses were received from the sample
size of around 1500; of those, 106 were complete, resulting
in an effective response rate of 7.07%. The low response rate
is typical of web-based surveys because respondents were
unacquainted with the survey and its purpose prior to
receiving it. According to Hair, Black, Babin, Anderson, &
Tatham (2010) the absolute minimum sample size required
for validity of factors and reliability of results is 50. For
optimal factor analysis results, they suggest that there be five
to twenty observations per variable. We hoped for 10
responses per factor and met this level with 106 responses
for 6 factors.

V. ANALYSES AND RESULTS

Data were analyzed by using the IBM SPSS Statistics 22
program to run statistical tests. Correlation analysis was
conducted to see the relationships among the variables.
Statistical tests of significance were conducted in this study
such as logistics regression to provide a value-free and
objective result.

A. Correlation

In order to determine the correlations between dependent
variable and independent variables and among the
independent variables, Pearson’s correlation test was run in
SPSS.

The initial hypothesis predicted a linear relationship
between the factors. Pearson's bivariate correlation
coefficient shows a positive linear relationship between the
dependent variable and Customer pressure (r = .293), the
dependent variable and Organizational characteristics (r =
.375), the dependent variable and Corporate social
responsibility (r = .301) and, the dependent variable and
Branding advantage (r = .335) that is significantly different
from zero (p <0.01).

Null hypotheses for the relationship among independent
variables were accepted since no significant correlations
were observed among the independent variables (p < 0.001).
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B. Regression

Stepwise binary logistic regression was run in SPSS to
check if these factors contribute to motivate GSC initiatives
and to see if these factors fit into a mathematical model.

The regression analysis was performed using Willingness
to Participate in GSC Initiatives (GSC Willingness) as the

dependent variable, and Organizational characteristics,
Customer pressure, Supplier pressure, CSR, Branding
advantage,  Strategic  advantage, Society attitude,

Government regulations, Financial incentives and Pollution
concern as the independent variables.

2. VARIABLES IN THE EQUATION

. 3
o = i &

m 1% z 5 A i

s Customer 1.190 378 9.930 1 .0 3.
2 | pressure 02 28

A 6
Organizatio 1.367 363 14.17 1 .0 3.
nal 3 00 92

characteristi 4

cs

Supplier .056 301 .035 1 8 1.
pressure 51 (8)5
CSR 1.066 336 10.06 1 0 2.
6 02 90

5

Branding 1.227 348 12.45 1 .0 3.
advantage 3 00 30
Strategic 274 294 869 1 3 1.
advantage 51 2 1
S()ciety 245 274 797 1 3 1.
attitude 72 37
Governmen 174 337 266 1 3 L.
t regulations 06 (1)9
Financial -.399 314 1.621 1 2 .6
incentives 03 71
Pollution .032 313 .010 1 9 1.
concern 19 23
Constant 1.042 322 10.43 1 .0 2.
8 01 83

4

a. Variable(s) entered on step 1: Customer_pressure,
Organizational chracteristics, Supplier pressure,
Corporate_social_responsibility, Branding_advantage,
Strategic_advantage, Society_attitude, Government_regulations,
Financial_incentives, Pollution_concern.

Model summary suggests that it is a good model.
Nagelkerke's R? is 0.603 which indicates that the model is
good. Cox & Snell's R* is the 106th root of the -2log
likelihood improvement. Thus, we can interpret this as
43.9% probability of the firms adopting GSC initiatives is
explained by the logistic model. With 83% correct
classification, the model is good.

In the Table I, the coefficients, their standard errors, the
Wald test statistic with associated degrees of freedom and p-
values, and the exponentiated coefficient (also known as an
odds ratio) have been presented. Organizational
characteristics (P=.000), Customer pressure (P= .002),
Corporate social responsibility (P=.002) and Branding
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advantage (P=.000) were statistically significant and showed
a positive relationship with Willingness to adopt GSC
initiatives. The logistic regression coefficients give the
change in the log odds of the willingness to adopt GSC
initiatives for one unit increase in the predictor variable.

With the results of the above analyses, the following four
hypotheses of the study can be accepted.

H1: Organizational characteristics positively affect a
firm’s adoption of GSC initiatives.

H2: Customer pressure positively affect a firm’s adoption
of GSC initiatives.

H4: Corporate social responsibility positively affect a
firm’s adoption of GSC initiatives.

HS: Branding advantage positively affect a firm’s
adoption of GSC initiatives.

Further, the Table I gives the values for the logistic
regression equation for predicting the dependent variable
from the independent variable. Thus, the following logistic
regression equation could be developed for this study, where
p is the probability of adopting GSC initiatives.

Log (p/l-p) = 1.042 + 1.190*Customer pressure -+
1.367*Organizational characteristics + 1.066*CSR +
1.227*Branding advantage

VI. DISCUSSION OF FINDINGS

The regression model for supply chain drivers nurturing
adoption of GSC initiatives revealed organizational
characteristics, customer pressure, CSR, and branding
advantage as the strongest predictors of motivation to adopt
GSC initiatives. In addressing these four factors several
difficulties may arise. = Addressing  organizational
characteristics will require high financial investments by the
firms. Secondly, the customers need to consistently
pressurize the firms in order to increase their motivation to
adopt GSC initiatives. This is practically possible only by
huge customers. In terms of CSR, firms need to be urged to
perceive a voluntary obligation to society in order to achieve
harmony with social expectations, norms and codes of
conduct that dictate acceptable business behaviors. Branding
advantage implies that only an increase in the level of
competition in the market could further increase the degree
of adoption of GSC initiatives.

Findings on drivers which motivate the adoption of GSC
initiatives in different economies are given in Table II.

The factors that have been identified in previous studies
as to motivate the adoption of GSC initiatives in both
developed economies (Kohli & Hawkins, 2015; Walker et
al., 2008) and emerging economies (Hsu et al., 2013; C. Y.
Lin & Ho, 2011; ElTayeb et al., 2010; Diabat & Govindan,
2011) can be categorized into five main constructs. While
some studies have missing drivers, these studies have
identified regulations, customer pressures, organizational
characteristics, competitive advantage and CSR as the
drivers which motivate the adoption of GSC initiatives in
both types of economies in general.

Governments of developing economies are usually
considered to be of tolerance compared to other economies.
Though there are established regulations by the governing
bodies, their implementation and punitive actions are not
rigid. There are many loop-holes in the laws and law-
enforcing authorities where powerful companies can escape
from non-environmentally friendly actions. This may be the
main reason for regulatory measures to be non-significant in
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a developing economy as a driver to motivate the adoption of
GSC initiatives.

TABLEIL.

DRIVERS MOTIVATING GSC ADOPTION
INITIATIVES IN DIFFERENT ECONOMIES

Factor Developed Emerging Developing
Economy Economy Economy

Regulatory Government Regulatory -

measures Regulation measures

Customer Buyer/Supply Customer Customer

pressures Chain pressures pressures
Influence

Internal Internal Organizational | Internal

measures Readiness structure measures

Competition Competitive competitor Branding
Advantage pressures

CSR Corporate Socio-cultural Corporate Social
Social responsibility Responsibility
Responsibility

VII. MANAGERIAL IMPLICATIONS OF FINDINGS

The study revealed that organizational characteristics are
a significant driver that facilitates the adoption of GSC
initiatives. Therefore, firms must focus on developing their
human, process and physical capabilities in order to achieve
environmentally friendly practices. Environment-conscious
large-scale customers and foreign customers have a
significant role in motivating Sri Lankan industries to adopt
environmentally friendly behaviour. Sri Lankan industries
tend to listen to customer firms and implement green
initiatives due to the threat of losing their sales and
reputation. For financial donor organizations and the
government, this study offers insight into what resource
allocation strategies are more likely to positively influence
GSC initiatives. In particular, this study suggests direct
financial incentives does not help boost required outcomes.
Research hypothesis eight demonstrates this phenomenon.
This study will also be useful to the government and
policymakers in terms of understanding the power of its
regulations. Research hypothesis nine indicated that the
government regulations are insignificant for motivating
organizations to adopt an environmentally friendly
behaviour. Therefore, the government must either improve
its law enforcement capabilities or look for other ways of
motivating the organizations. As mentioned before, financial
incentives also proven to be non-effective in this regard.

Another important finding that relates to general public
and environmental advocacy groups is the discovery that
their pressure is insignificant for firms adopting GSC
initiatives. Therefore, these groups must look for other ways
than mere protesting or showing dislike.

VIII. LIMITATIONS AND FUTURE RESEARCH

The findings were mostly consistent with the previous
findings on emerging and developed economies. However,
government regulations turned out to be insignificant in this
study. It is recommended to further explore this factor for
developing economies such as Sri Lanka. Developing
economies receive numerous financial aids in order to
implement green practices leading to sustainable
development. Interestingly, the results of this study revealed
that financial incentives are not a significant factor in driving
firms to adopt GSC practices. This finding should be further
studied and verified since this is a crucial matter for donor
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organizations to determine the effectiveness of their
activities.

A limitation of this study is that it focused only on the
manufacturing sector. Some studies (C. Y. Lin & Ho, 2011)
reveal that different industries may react differently to
environmental issues. Therefore, studies must be conducted
to identify if the drivers identified in this study are constant
among other industries as well or if there are any variations.
The sample for this study was self-selected. Representatives
of those organizations that are already more interested in and
trying out the GSC initiatives might have self-selected to
participate in the online survey. Therefore, the findings of the
study must be viewed with caution.
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