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Abstract. Green Supply Chain (GSC) is a relatively dynamic concept and covers all
aspects of the supply chain, with its main contents including green procurement, green
manufacturing, green sales, green consumption, green recycling, and green logistics.
The focus of this study is to use scientific and quantitative methods to discuss the
evaluation criteria of GSC as well as to assess the performance of GSC. The study
adopted the Importance-Performance Analysis in order to find these evaluation indices
and to analyze competitive strategies. The findings can serve as the basis for the
improvement of case companies.

1 Introduction

Green Supply Chain (GSC) requires suppliers to integrate their products and
environment-related management and to incorporate environmental protection
principles into their supplier management mechanism. Its purpose is to make their
products more environmentally-friendly and enhance market competitiveness. In
practice, some enterprises propose environmentally-oriented procurement schemes,
performance criteria, or evaluation processes that are followed by all or most of their
suppliers. In addition, some enterprises work out the types of environmentally
hazardous substances and make a list of them, requiring suppliers not to use raw
materials, packaging materials, or pollution emissions contained in the list[1-2].

There are both driving and detrimental factors in turning an enterprise into a green
supplier (GS) in a green supply chain. The main driving factor is that GS can set up a
secure and reliable product image that attaches importance to social responsibility, so
as to help enhance the company's green image and win the favor of customers. The
main detrimental factor is that although GP can improve the efficiency of resource
utilization and reduce costs to a certain extent, green recycling and waste disposal are
expensive, which may not be economically efficient3-5.

2 Literature Review

The contents of GSC cover various links of the supply chain, including green
procurement, green manufacturing, green sales, green consumption, green recycling,
and green logistics6-7.

(1) Following the requirements of green manufacturing, green procurement means that
manufacturing enterprises should choose suppliers that can provide environmentally
friendly raw materials; on the other hand, enterprises should fully consider
environmental factors in their procurement activities, so as to realize the recycling of
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resources, minimize the use of raw materials as much as possible, and reduce waste
generation in order to achieve greenization of the procurement process.

(2) Green manufacturing consists of green design and green production. Green design
is a new design concept and is also known as ecological design, environmental design,
and life cycle design. It emphasizes the environmental attributes of products during the
entire life cycle of products, including energy savings, disassembly, long service life,
recyclability, maintainability, and reusability. Green production requires significant
energy and resource savings compared with conventional production methods; at the
same time, during the production process it also must minimize harm to the human
body and environment, e.g. reducing radiation, noise, harmful gases, and liquids that
may harm the human body and result in environmental pollution.

(3) Green sales means that the company should ensure the safety and health of
consumers and follow the principle of resource conservation and environmental
protection during pre-sales, sales, and after-sales service of the products while pursuing
appropriate benefits and development level by fully satisfying consumer demand in the
sales process.

(4) Green consumption principally contains three meanings: the first is to encourage
consumers to choose green products that are not polluted or conducive to public health
during consumption; the second is to pay attention to the disposal of garbage to avoid
environmental pollution in the consumption process; the third is to guide consumers to
change consumer attitudes, advocate nature, and pursue health. While pursuing comfort
in life, it can guide them to save resources and energy to achieve sustainable
consumption.

(5) Green recycling considers the recycling cost and recovery value of products, parts,
and packaging and analyzes and evaluates each solution to determine the optimal
recycling solution.

(6) Green logistics minimize the generative harmful substances in the whole process of
logistics activities, e.g. reducing exhaust gas and noise pollution, avoiding leakage of
chemical liquids and other commodities to the soil and water sources, and minimizing
the harm of logistics to the environment, so as to purify the logistics environment and to
make the most of logistics resources, such asreducing energy consumption, improving
efficiency, etc.

Enterprises play different roles in the supply chain, and therefore their environmental
performance improvement methods and competitive strategies should also be different.
Analysis of the competitive advantages and disadvantages of a company's
environmental performance can facilitate the allocation of corporate resources,
improve the efficiency of resource utilization, as well as raise the company's
environmental performance.

This study proposes [10] criteria to measure the performance of GSC, which are listed
in Table 1.

3 Research Method

3.1 Importance-Performance Analysis
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The basic framework related to Importance-Performance Analysis (IPA) was first
proposed and put into practice by Martilla and James[8-12]. IPA draws the average
scores of the importance and performance of attributes in a two-dimensional graph,
with the vertical axis representing importance and the horizontal axis representing
performance, as shown in Figure 1[13-19].

Four quadrants in the IPA method have their own definitions as noted below.

(1) Keep up the good work: indicates that customers attach great importance to the
attributes in the area and are satisfied with the performance of the enterprise. Hence, the
attributes in this quadrant belong to “Keep up the good work”.

(2) Concentrate here: indicates that customers attach great importance to the attributes
in the area, but are unsatisfied with the company's performance. Hence, the attributes in
this quadrant belong to “Concentrate here”.

(3) Low priority: indicates that customers are not satisfied with the importance of the
attributes and the performance of the company. Hence, the attributes in this quadrant
belong to “Low priority”.

(4) Possible overkill: indicates that customers do not pay much attention to the attribute
items in this area, but they are still satisfied with the performance of enterprises. Hence,
the attributes in this quadrant belong to “Possible overkill”.

By dividing different areas, managers can make the most effective use of limited
resources and provide improvement priorities to enhance satisfaction[20-25]. IPA is a
method that can easily analyze the quality and improvement of attributes, which has
been widely introduced by other scholars to other fields as a tool for analyzing
attributes’ improvement priorities and for meeting customer demand[26-28].

Figure 1 Focus and performance analysis chart

3.2 Case study

Company A is a manufacturing enterprise in Zhongshan, Guangdong Province, China.
This study used Company A as a case study object to evaluate the GSC performance,
which can then serve as a basis for case company improvement.

This questionnaire used the Likert 7-point scale, with a total of 10 items. The
questionnaire ran from October 15 to October 31, 2018. In total, 22 green supply chain
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experts, including 15 professors and 7 senior managers, were surveyed. Twenty-two 22
formal questionnaires were issued, and 22 valid questionnaires were recovered, for an
effective recovery rate of 100%.

4 Research Results and Discussions

In this study, the average importance (5.79) and the average performance (5.72) of the
questionnaire statistics were used as the standard coordinates to determine the
performance of each Index Criteria. For detailed information, please refer to Table 1.

According to the results of IPA analysis, company A’s four Criteria of (2) Wastewater
Discharge, (3) Harmful Waste, (5) Continuous Monitoring and Compliance with
Regulations, and (6) Sound Internal Management Procedures belong to "Keep up the
good work". They are the strength of company A and need to be continued to maintain
competitive performance and help it achieve better GSC performance.

Company A has competitive disadvantages in the two criteria of (1) Exhaust Gas and (8)
Company’ s Green Image, which belong to "Concentrate here". Company A must
concentrate resources to enhance the competitiveness of these criteria, in order to
reverse the disadvantages and improve the performance of GSC.

The two criteria of (9) Products Recycling and (10) Green Packaging of Products are of
high importance and low performance, and so they belong to "low priority". Company
X’s performance is not good, but it is of low importance, and so it can be put in last
place; when the company has surplus resources, it can be further improved.

The two criteria of (4) Effectiveness of Environmental Management System and (7)
Green Sales are of low importance and high performance, and so they belong to
"Possible overkill". Company A performed well, but could not achieve better GSC
performance. Therefore, transferring the company’s resources to other competitive
attributes should be considered, as shown in Table 1.

Table 1 Evaluation and competitive strategies of GSC

Item Criteria Importance Performance Competitive Strategy

1 Exhaust Gas 5.9 5.6 Concentrate here

2 Wastewater Discharge 5.9 5.8 Keep up the good work

3 Harmful Waste 6.2 5.8 Keep up the good work

4 Effectiveness of
Environmental
Management System

5.6 5.8 Possible overkill

5 Continuous Monitoring
and Compliance with
Regulations

6.1 6.0 Keep up the good work

http://paper.ieti.net/ssh/index.html


IWSSH, 2018.
http://paper.ieti.net/ssh/index.html
DOI: 10.6896/IETITSSH.201812_1.0012

94

6 Sound Internal
Management
Procedures

6.0 5.9 Keep up the good work

7 Green Sales 5.3 6.1 Possible overkill

8 Company’s Green
Image

5.9 5.2 Concentrate here

9 Product Recycling 5.6 5.5 Low priority

10 Green Packaging of
Products

5.4 5.5 Low priority

Mean 5.79 5.72

5 Conclusion

GSC requires suppliers to integrate their products and environment-related
management and incorporate environmental protection principles into their supplier
management mechanism. Its purpose is to make their products more
environmentally-friendly and enhance market competitiveness. This study adopted the
IPA method to analyze and investigate the performance and competition strategies of
GSC, which can help serve as the basis for the improvement of case companies. The
results of the study show that company A’s four criteria of (2), (3), (5), and (6) belong
to "Keep up the good work". They are the strength of company A and need to be
continued to maintain high GSC performance. However, company A has competitive
disadvantages in the two criteria of (1) and (8), which belong to“Concentrate here”.
In order to reverse these disadvantages and upgrade GSC performance, Company A
must concentrate resources to enhance competitiveness.
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