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THE IMPACT OF GREEN SUPPLY CHAIN MANAGEMENT
PRACTICES ON BUSINESS PERFORMANCE: THE CASE
OF CHEMICAL INDUSTRY

Adem OGUT
Selcuk University

D. Mehmet BICKES-Metin KAPLAN
Nevsehir University

Emine OGUT
Selcuk University

ABSTRACT

Since there is a multidimensional expansion of the literature in the area of corporate environmental
management, the main objective of this paper is to analyze the relationship between the practices of green
stpply chain management and business performance. In other words, the paper focuses on the relationship
between five Green Supply Chain Management (GSCM) practices -including internal environmental
management, green purchasing, cooperation with customers, eco-design and investment recovery- and
business performance. The findings of the research highlighted that green purchasing had significant and
positive relationships with economic and operational performance, there was significant and positive
relationship between eco-design and  economic performance. Furthermore, investment recovery had
significant and positive relationships with environmental and operational performance, Subsequently, the
research also noted that the practices of green supply chain management had an effect on business
performance.

Keywords: Strategic Performance Management, Green Supply Chain Management, Environmental
Management, Chemical Industry

INTRODUCTION

The necessity for change has emerged as a vital importance with the industry revolution beginning in the
midst of the 19" century. There has been rapid incrense in consumplion rates by reason of the world
population, education and income level of individuals, their improving life standards, through the
technological progress making the mass production possible, and the community’s tendency o consumption,
In response to rising consumption, natural resources used as inputs in manufacturing have been exploited
unlimitedly. Humankind controlling the natural resources and directing them has pul pressure on
environment because of their necessities never lasting. On the one hand, people use the resources needed for
the nature o renew itself, on the other hand they dump waste product on environment. In other words, they
have both contaminnted and destroyed the nature; furthermore, they have got (he instruments that are
essential for the nature in cleaning and in reshaping. Eventually, the unconscious activities of people have
resulted in deterioration of the nature (Lazso, 2003: 54).

People’s interests for environmental issues such as pollution, climate change, ozone depletion, changes in
flora and fauna (Shrivastava, [995: 122) have expanded as it never happened before because of the fact that
these issues restrict the living ares of people. In parallel with these interests, in the academic standards it has
been observed that the researches trying to diminish the impacts of the organizations on environment have
increased in mumbers (Berry and Rondinelli; 1998, Hart, 1995; Walker, Sisto and McBain, 2008).

Production-consumption centered economic activities lie in the basis of the ecological deterioration (Seymen,
2005: 104); that's why, the parties of the economy have reached a settlement over considering the
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environmental values to perform the economic activities. Among the consumers, the numbets of individuals
conscious of the environment who endeavor to protect the environment with pollution minimization and to
enable the preservation of the biological varieties (Mostafa, 2007: 220) have risen constantly (Ay and
Yilmaz, 2004: 20). In conjunction with the consumer’s tendency, the businesses have to be sensitive to the
environment on functions such as supply, design, manufacturing, and marketing.

Environmentally-conscious management defined as aiming the optimum balance between the economic and
ceological performance of the businesses, and as a process combining the whole management functions with
the protection of the environment (Akdogan and Aykan, 2008: 123) presents new resources o the businesses
for competitive advantage (Gupta, 1995: 36). Environmentally-conscious management changes not only the
organization’s objectives, values, products and production systems, but also the organization itself, its
surrounding and job processes (Shrivastava, 1995: 131). In early environmental management frameworks,
the scope of environmentally-conscious management had responsibility for ensuring environmental
excellence in logistics, product development, process design, marketing and waste management. Today, this
has changed. As in the quality revolution of the 1980s and the supply chain revolution of the 1990s, it has
become clear that the best practices call for integration of environmental management with ongoing
operations (Srivastava, 2007: 53).

Thanks to the practices of environmentally conscious management, while maintaining the negative impacts
of the businesses on environment at the minimum level, they make an effort to save costs, to raise the product
quality, and develop the competitive strength at the global level (Porter and Linde, 1995: 121).
Environmentally conscious management requires d philosophical conversion and includes all functions of the
businesses. One of these funclions, supply is vital fbr environmentally-conscious management as it directs all
the components used as inputs in the manufacturing process of the business, manufacturing process and
outputs formed in the manufacturing outcome.

Green supply chain management has emerged as an important new archetype for enterprises 1o achieve
profit and market share objectives by reducing environmental risk and impact (Hu and Hsu, 2006: R53).
Green supply chain management is defined as “integrating environmental thinking into supply chain
management, including product design, material sourcing and selection, manufacturing processes, delivery of
the final produet to the consumers as well as end-of-life management of the product after its useful hife”
(Srivastava, 2007: 54-55). The growing importance of green supply chain management is driven mainly by
the esealating deteriorution of the environment, e.g. diminishing raw material sources, overflowing waste
sites and increasing levels of pollution.

Given that there is a multidimensional expansion of the literature in the arca of corporate environmental
management (Zhu, Sarkis and Lui, 2008a: 263), this paper focuses on five GSCM practices including internal
environmental management, green purchasing, cooperation with customers, eco-design and invcstmet_ll
recovery. Internal environmental management is a key to improving enterprises” performuance (Zhu, Sarkis
and Geng, 2005: 453), Environmental management encompasses diverse initiatives to reduce or minimize the
adverse environmental impacts of an organization’s operations. These efforts aim to improve en\rirunmenlim
performance, reduce costs, enhance corporate image, reduce risks of non-compliance and improve murketmg
advantage (Rao and Holt, 2005: 906). Green purchasing is defined as purchasing's involvement in supply
c¢hain management activities in order to facilitate recycling, reuse, and resource reduction (Carter, Ellram and
Ready, 1998; 29),Cooperation with customers states the businesses interaction with the conscious custumt;rﬁ
in the process of design, manufacturing and packaging. Eco-design refers to address product 1‘1mctiona‘|ll3’
while simultancously minimizing life-cycle environmental impacts. The success of eco-design requires
internal cross-functional cooperation within the company and the external cooperation with other partners
throughout the supply chain (Zhu, Sarkis and Lai, 2008b: 3-4). Without green purchasing and customer
cooperation practices, product take-back and other product reintroduction markets may not become 8
developed. Investment recovery covers leaning of the business processes und selling off the disused items
such as overstock, waste.

Business Performance, which reflects the perspective of strategic management, is a subset of the overall
concept of organizational effectiveness (Venkatraman and Ramanujam, 1986: 803) and can be defined as the
achievement of organizational goals related to profitability and growth in sales and markels share, a8 ““'f" s
the accomplishment of general firm strategic objectives (Hult, Hurley and Knight, 2004: 430-431). Bll!jl“c“"
performance can be measured using the environmental, economic and operational indicators (Zhu. Sarkis an
Lai, 2008a: 271-272).

It is generally perceived that green supply chain management promotes efficiency and synergy f“_““’i:E
business partners and their lead corporations, and helps to enhance environmental performance, 11"“‘[“‘:“;8
waste and achieve cost savings. This synergy is expected to enhance the corporate imuage. competity
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advantage (Rao and Holt, 2005: 899). In the literature, it is also emphasized that the practices of green supply
chain management have an impact on the business performance and the competitive strength. Chow et al.
(2008), found that supply chain practices had direct impact on organization performance in Taiwan. Vachon
and Klassen (2008) found a positive link between environmental collaboration among organizations in the
supply chain and both manufacturing and flexibility performance. Rao and Holt (2005) noted that green
supply chain led to increased competitiveness and better economic performance. Zhu and Sarkis (2004)
found a positive relationship between green supply chain practices implementation and environmental and
economic petformance as well.

In the light of the explanations above, the research question is the following: Do the practices of green supply
chain management have an impact on improving the business performance? At this framework hete, the aim
of the research is to find out whether there is a significant relationship between the practices of green supply
chain management and the business performance as well as the cfficacy level of green supply chain
management practices on the business performance.

METHODOLOGY
Sample
The sampling of the research is presented by the businesses operating in the sector of plastic, paint and
chemistry in the industrial zone of Konya, Turkey. Having the great industry potential, the research is limited
with the city of Konya. 60 firms registered to the Chamber of Konya Industry which have operations in the
sector of plastic, paint and chemistry took place in this research. 60 questionnaires were distributed. 56
questionnaires were returned. This represented an overall response rate of 93.3%.

Measurement

A semi-structured survey has been utilized as a data-gathering technique. The scales developed by Zhu,
Sarkis and Lai (2008a) has been used in order to measure green supply chain management practices and the
impacts of the practices on the business performance. A questionnaire consists of three sections.

The first section includes internal environmental management, green purchasing, cooperation with
customers, eco-design and investment recovery by using a five-point Likert-type Scale (1= not considering it,
2= planning to consider, 3= considering it currently, 4= initiating implementation, 5= implementing
successfully) with 20 measurement items to measure green supply chain management practices of the
businesses. Cronbach’s alpha were as follows: 0.87 for internal environmental management, 0.80 for green
purchasing, 0.90 for cooperation with customers, 0.84 for eco-design and 0.83 for investment recovery.

The second section deals with the business performance dutcomes in terms of three dimensions-
environmental, economic and operational performance- by using & five-point Likert-type Scale (1= not at all,
2= a little bit, 3= to some degree, 4= relatively significant, 5='significant) with [7 measurement items,
Cronbach’s alpha were as follows: 0.75 for environmental performance, 0.76 for cconomic performance and
0.73 for operational performance. In the third section, the questions are related to the type and nature of
business.

Independent variable: Green supply chain management practices (internal environmental management,
green purchasing, cooperation with customers, eco-design and investment recovery)

Dependent variable: Business performance outcomes (environmental, economic and operational
performance).

The model and hypothesis of the research are as follows:
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Figure 1. Research Model

H,: There is a positive relationship between the intemal environmental management which is one of the
practices of green supply chain management and environmental performance of the business.

H,: There is a positive relationship between the green purchasing which is one of the practices of green
supply chain management and environmental performance of the business.

Ha: There is a positive relationship between the cooperation with customers which is one of the practices of
green supply chain management and environmental performance of the business.

Hg: There is a positive relationship between the eco-design which is one of the practices of green supply
chain management and environmental performance of the business.

Hs: There is a positive relationship between the investment recovery which is one of the practices of green
supply chain management and environmental performance of the business.

Hg: There is a positive relationship between the internal environmental management which is one of the
practices of green supply chain management and economic performance of the business.

Hy: There is a positive relationship between the green purchasing which is one of the practices of green
supply chain management and economic performance of the business.

Hy: There is a positive relationship between the cooperation with customers which is one of the practices of
green supply chain management and economic performance of the business.

Hy: There is a positive relationship between the eco-design which is one of the practices of green supply
chain management and economic performance of the business.

H,o: There is a positive relationship between the investment recovery which is one of the practices of green
supply chain management and economic performance of the business.

Hy;: There is a positive relationship between the internal environmental management which is one of the
practices of green supply chain management and operational performance of the business.

H,,: There is a positive relationship between the green purchasing which is one of the practices of green
supply chain management and operational performance of the business,

Hys: There is 8 positive relationship between the cooperation with customers which is one of the practices of
green supply chain management and ope; fational performance of the business.

Hyq: There is a positive relationship bc{wecn the eco-design which is one of the practices of green supply
chain management and operational pcrl'/:rmam:c of the business.

H,s: There is a positive relationship between the investment recovery which is one of the practices of green
supply chain management and operational performance of the business.

The hypotheses of the research were tested via the correlation analysis. In addition, the regression analysis
was put into practice so as 1o determine the efficacy level of the green supply chain management practices
(determination cocfficient=R") on the business performance outcomes.
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DATA ANALYSIS AND RESULTS

In the research, 48.2% of the businesses hive been serving in the plastic sector, 28.6% in the paint sector and
2129 in the chemistry sector. 48.2% of the businesses have been serving in national marketing, 44.6% in
international marketing and 7.1% in regional marketing. 85.7% of the businesses were administered by the
business owners, 60.7% of them employed less than 49 employees.

Table 1 shows the means, standard deviations, variables in the study associated with the subset of the
business performance that are environmental performance, economic performance, and operational
performance, the subdivisions of the practices of green supply chain management including internal
environmental management, green purchasing, cooperation with customers, eco-design, investment recovery.
Table 1. Means, standard deviations, coefficient alphas and correlations for study variables.

VARIABLES Mean | SO | ¢ | 2 | 3 | 4 | s | 6 | 7T | 8 |
Dev.

1.Internal environmental 315 096 | (.67

IPRUELS

2. Gireen purchasing 3.23 0.90 | .12 (.80)

3. Cooperation with 339 113 |aa 16 (.90)

customers

4. Feo-design 3.73 1.20 | .03 .19 19 (.84) B

5. Investment recovery 3.04 0.91 | .36** | .20 .04 28* {.831]

6. Environmental 180 | 071 |-00 |23 |9 |an |28 | 75)

performance

7.Esonomic 393 | 065 | -01 |28t |05 |30 |24 [31% ] (.76)

| performance

8. Operational 304 | 059 |as 200 |ae |23 |2 |23 29 | (73)

performance

#* Correlation is significant at the 0.01 level {2-tailed).

* Correlation is significant at the 0.05 level (2-tailed),

As shown in Table 1, as a result of Pearson correlation analysis green purchasing had significant and positive
relationships with economic performance (r=0.28, p<0.05) and operational performance (1=0.29, p<0.05).
These results supported Hy and Hyz. There was significant and positive relationship between eco-design and
economic performance (r=0.31, p<0.05). According to this result, Hy was accepted. Likewise, investment
recovery had significant and positive telationships with environmental performance (r=0.28, p<0.05) and
operational performance(r=0.32, p<0.05). According to these findings , Hs and Hys were supported. In this
frame, these results were consistent with the study results of Rao and Holt (2005) and Zhu and Sarkis (2004).
Not any significant relationships were found among other variables. In this respect, H, Ha, Hs, Ha, He, Hs,
Hyq, Hyy, Hys and Hiqwere turned down.

The regression analysis was carried out to determine the efficacy level of the practices of green supply chain
management on the business performance.

Table 2. Results of regression analysis.

Independent 2 Adjusted .
Variable R 't F Beta S.E. t value Sig.
GSCM .190 175 12.629 435 429 3.554 .001

p<0.05; Dependent variable: Business performance

As for the analysis results (Table 2); the practices of green supply chain management had an effect on
business performance. This finding was similar with the study results of Chow et al. (2008). Besides,
determination coefficient (adjusted R?) 0.175 was estimated and it indicated that 17.5% of the business
performance change was dependent on the practices of green supply chain management. The positive value
of Beta coefficient ($=0.435), ascertained positive relationship between variables. [n other words, it is
possible to express that the more the practices of green supply chain management increases, the more
business performance increases.

To be environmentally-conscious in the phase of designing, supply, manufacturing and marketing are the
necessary needs in terms of sustainable development. The recommendations of the search can be categorized
in the following headings:

e Environmental consciousness can both exist as a significant indicator of the social responsibilities
and regarded as the result of the regulations and market conditions though. Thus, environmentally-
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conscious businesses can contribute to the other business to enhance their reputation in relation to
social responsibility behavior taking place in the chain of supply.

o Even though the implementations of environmentally conscious management caused a rise in the
cost initially, later they have produced a lot of positive results for businesses, society and
environment within the middle and long terms. In all their affairs, businesses should act sensitive
towards the environment in the way of modern management conception.

e The conception of environmentally-conscious management is a complete phenomenon. Making only
one of the business functions environmentally conscious is not sufficient to get benefit. All
functions, from designing to supply and manufacturing to marketing should be made
environmentally conscious.

e The businesses, implementing environmentally-conscious management have become
disadvantageous against their rival businesses. The regulations and controls must be realized to
protect those businesses, acting in the favor of social responsibilities and to make the others act in
the favor of this conception.

» Environmental consciousness is a social even a global issue. The success of this philosophy depends
on existence of all sides, adopting the issue and forming the economic system. It should be well
explained that they would gain great benefits in the middle and long terms after they have had some
struggles in the short term.
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