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Abstract 

Core enterprise is the center of Green Supply Chain (GSC) and it helps partners to 

meet the environmental standards and to improve GSC’s performance. However there 

are two questions for core enterprise when it establishes GSC: What roles do core 

enterprise play in GSC? How does core enterprise improve GSC’s performance? 

What criterions are considered when core enterprise chooses partners in GSC? 

 

In order to answer these questions, this paper will use following methods: firstly, 

Analytic hierarchy process (AHP) and Analytic network process (ANP) have be used 

to study on three research companies (IKEA, TOYOTA and Apple); Secondly, six 

interviews with research companies’ employees. 

 

After case study, the results show that when core enterprise chooses partners, it will 

draw up some criterions and sub-standards for partners to fulfill. Furthermore, core 

enterprise plays the roles as GSC’s builder, director, coordinator, and designer in the 

system. 

 

Finally, this paper answered the research questions: Firstly, in order to improve the 

performance of GSC, core enterprise should direct all partners in GSC to save 

materials and recycle waste in each link of GSC. Secondly, core enterprise can use 

four criterions to choose partners. These criterions are: environmental management 

performance, product-related elements, production-service levels, and enterprise 

culture.  

 

 

Key words: green supply chain; core enterprise; AHP analysis; ANP model; partner 

selection  
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1 Introduction 

Green supply chain (GSC) is an irreversible trend for supply chain (SC)’s 

development (Burritt, 2004), it provides products with less environment hazard and 

resources consumption. GSC always adheres to environmental regulation and wins 

good reputation. However, the way for SC improving to GSC is a way full of 

exploration (Burritt, 2004). Core enterprise takes the responsibility to build GSC; it 

has creditable influence on SC due to its broad business area as well as successful 

operation. It connects with supplier upstream and seller downstream, masters the 

paces of logistics (Chopra, 2001). Core enterprise has strong environmental 

consciousness; it will also drive the other enterprises to produce green products in SC. 

This kind of drive force is embodied in partner selection as well (Handfield, 2005).  

 

The GSC establishment is a team work, and rarely ever could finish by isolated core 

enterprise (Cruz, 2008). Besides, single green behavior in SC relates to considerable 

cost on environment. Therefore the challenge for GSC establishment is mainly about 

to be effective in partner selections. Proper partners contribute to less damage for the 

environment, share the responsibilities with the core enterprise, and benefit core 

enterprise to win good reputation on green production but with low resource 

consumption (Cruz, 2008). This paper studies the process of partner selection, and 

divides the process into goal, criterions, elements, and choices. Preuss (2005) 

proposed that, the goal, criterions and elements have influence on partner selection 

comprehensively. Good partners promote core enterprise to achieve its goal. This 

paper will also search for the roles of core enterprise in GSC; the way for core 

enterprise to improve GSC’s performance and the criterions and elements are mostly 

be considered when core enterprise chooses partners. Case study researches are used 

as the theoretical framework to analyze partner selection. 
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1.1 Purpose 

Through reading former studies, the purpose of this paper is to investigate how core 

enterprise can improve the performance of GSC in a problem situation. Furthermore, 

we also investigate which standards can be considered when core enterprise chooses 

partners.   

 

From these purpose, the authors emphasize the questions as follow: 

1. What characteristics does core enterprise have when handle and improve 

performance of GSC problem? 

2. How does a core enterprise improve GSC’s performance? 

3. What criterions are considered when a core enterprise chooses partners in GSC? 

 

To solve these problems and answer these question, this article will use ANP and 

AHP models to analyze three cases (qualitative case study) combining with former 

relevant theories. 

 

Our contribution is that we use ANP and AHP models to find criterions to choose 

partner before core enterprise build a new GSC or improve a GSC as former studies 

mainly consider the period after the establishment of GSC and focus on the 

improvement of GSC operation. This is not only a theoretical contribution, but also a 

practical one because the criterions are good for companies to use for reference to 

improve their behaviors in GSC when they are core enterprises or want to be core 

enterprise’s partners. 
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2 Theoretical Framework 

In order to have a easy and deep understanding of  GSC theories, some issuses will be 

introduced as follows: the analysis of drive force / barriers of GSC; the strategy 

decision in GSC Management; member coordination in the process of GSC’s 

operation. 

2.1 Traditional focus on Green Supply Chain 

2.1.1  The drive forces / barriers of GSC establishment 

Some key elements of GSC have been researched by Lippman (1999) who studied 

and analyzed specific companies such as GM, NIKE, etc. On base of the study, 

Lippman worked out the key elements of the effective implementation on green 

supply chain, including the involvement of top leadership, multi-functional team 

integration, cooperation and innovation. In particular, Lippman pointed out that the 

core business skills and attitudes are critical to the environmental management 

efficiency. 

 

From the view of GSC’s barriers, Preuss (2005) studied environmental management 

issues in supply chain directed to core members from the manufacturing industry, and 

proposed that environmental laws and regulations are not main factors in promoting 

greening the supply chain. Instead, logistics management, information flow 

management and the relationship between supply chain management, as well as 

effective coordination among such three parts are the key factors. He also gave the 

suboptimal solution for coordinating the triple relations. Mont (2007) considered both 

drive forces and barriers in analyzing the environmental elements on each stage of 

product life-cycle, and how these environmental elements influence the supply chain 

operations. Mont explored the obstacles that, members of supply chain could confront, 
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when they are trying to achieve sustainable resource management and sustainable 

productive consumptions. 

 

Walker (2008) considered both motilities and barriers and pointed out that, internal 

and external driving forces for running green supply chain  not only include 

organizational factors, laws and regulations, consumers, competitors or social 

institutions, but should also include suppliers. There are internal green supply chain 

operational obstacles, such as rising cost and uncooperative suppliers. There are also 

external barriers, such as the lack of social control, the particularity of the industry. 

Through the empirical study of 7 UK private enterprises, Walker proposed that 

driving force from positive factors (public reputation, market sharing, less resource 

consumptions) in green supply chain is greater than that from negative factors. 

2.1.2  The strategy section in GSC management 

From the view of enterprise performance, Cater (2000) studied the relationship 

between environmental awareness in procurement and enterprise performance. He 

used the advantages of historical data and survey analysis and concluded that, 

environmental awareness purchases are significantly related to net revenue and 

marketing cost.  

 

After realizing the importance of GSC in enterprise performance, researchers began to 

pay attention to tools and methods to improve competition capabilities of GSC, such 

as Manzini (2006) who proposed that implementation of environmental products 

declaration (EPD) can increase the competiveness of green supply chain. He 

emphasized the characteristics of EDP and the requirements of EPD implementation. 

Besides, he built up the EPD operational model for EPD effectiveness evaluation. 

Cruz (2008), integrated environmental factors in supply chain, established dynamic 

analysis model for supply chain network, and explored corresponding decision-

making goals. Cruz proposed a discrete sequence algorithm to analyze the dynamic 
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evaluation process for product flow, product prices and the environmental compatible 

activities. He obtained the balance model on the triple parts via analysis, and also 

figured out some useful qualitative conclusions based on the analysis for a dynamic 

path. 

 

Besides some direct factors in the above discussions, some indirect factors have been 

considered For example, Hsu (2009) proposed that, implement hazardous substances 

management into supply chain running via ANP-based network analysis method, for 

choosing the supplier. He sorted the HSM index into four categories, and thus 

resumed a multi-attribute decision making model.    

2.1.3  Member coordination in the process of GSC operation 

Green (2000), made a comprehensive analysis of the relationship between the core 

enterprises and their business activities in supply chain and environment. The 

conclusion is that, cooperation among enterprises in supply chain is the key factor for 

promoting, encouraging, and forcing enterprise to collaborate their activities with 

environment. Holt (2004) gave a solution to the problem that core enterprise can 

promote good relationship in GSC, which studied on 149 UK core companies in 

supply chain, and indicated that some large-scale and high-risk enterprises have 

implemented the green supplier evaluation, guidance, education, and supervision, so 

that to achieve the business expansion, increased the level of business performance. 

 

Koplin (2007) presented two methods for sustainable development on supply chain, 

on base of different ways for commitment to social responsibility, established 

environmental and social criteria, to guide supply chain operation in procurement. She 

also proposed an approach for joint commitment by all members. Then she confirmed 

the rationality and availability by combining with the operational situation of VW’s 

supply chain.  
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Vachon (2008) focused on an environmental institution established in inter-system 

and set up his study on the manufacturing companies in North American, pointing out 

that some of the supply chains had already established environmental coordination 

system internally. The empirical analysis shows that, the environmental collaboration 

with upstream supplier usually closely related with operational performance; the 

environmental collaboration with downstream vendor usually closely related with 

production performance. In normal circumstances, the green environmental protection 

cooperation with upstream supplier is more beneficial to obtain benefits.   

 

The theories above are summarized in Table 2.1 below: 



Sujing Xu  Tingting Xiang 

13 

 

 
Aspects Theories 

 

 

 

Drive force / barriers 

of GSC 

Key elements of the effective implementation on GSC.  

(Lippman, 1999) 

Main factors for promoting GSC.  (Preuss, 2005) 

Both motilities and barriers are considered to analysis the 

environmental elements relative on each stages of product 

life-cycle.  (Mont, 2007) 

Discussing the internal and external driving forces.  

(Walker, 2008) 

 

 

 

Strategy decision 

in GSC 

management 

The relationship between environmental awareness involved 

procurement and enterprise performance. (Cater, 2000) 

Introducing some tools and methods to improve 

competition capabilities of GSC.  (Manzini, 2006) 

Establishing dynamic analysis model for supply chain 

network, and the corresponding decision-making goals.  

(Cruz, 2008)  

Using ANP-based network analysis method to choose 

supplier. (Hsu, 2009) 

 

 

 

Member coordination 

in GSC 

 operation 

A comprehensive analysis on the relationship between 

enterprises as well as their business activities in supply chain 

and environment  (Green, 2000) 

A solution to solve the problem that core enterprise can 

promote good relationship in GSC  (Holt, 2004)  

Two methods for sustainable development on supply chain  

(Koplin, 2007) 

An environmental institution established in inter-system  

(Vachon, 2008) 
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Based on the above, we found that core enterprise is playing a centre role in GSC 

establishment; proper partners benefit core enterprise to achieve goal faster; the 

coordination between core enterprise and partners are is the key point for GSC’s 

operation. Therefore, focusing on the key words “core enterprise” and “Green Supply 

Chain”, this thesis will introduce some other theories that how core enterprises 

promote SC, the difference between SC and GSC, the forming process of GSC, and 

ANP models which mentioned in  2.1. 

2.2 Traditional focus on Core Enterprise 

2.2.1 The definition of the core enterprise 

Supply chain includes many members who are going to meet customer’s needs 

(Chopa, 2001). The major members in SC are: manufacturers, suppliers, transporters, 

warehouses, detailers, and customers. The purpose of SC is to found an optimal 

system (Michelsen, 2006). Michelsen proposed that, SC is made of core enterprise, 

information control, logistic and cash flow. It starts with raw material purchase, goes 

through semi-manufacturers, to final products, and at the end sends these products to 

customer via a sales network. Such an operational model is a so called supply chain. 

Sarkis (2003) proposed that, SC is formed by upstream supply enterprises and 

downstream retail enterprises, and it is in charge of delivering final product/service to 

customers. SC also has the process of production and distribution (Metin, 2004). The 

common elements in the above definitions are that, SC is a system relates to 

manufacture, selling, service and customers. It includes the cooperation between 

chain members. In perspective of vertical integration, SC involves logistics, 

information flow and capital flow (Nagurney, 2002). 

 

SC includes many members and functions, which requires the chain to have a leading 

enterprise. This leading enterprise has the capacity to control and coordinate the 
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whole SC, and to ensure the whole system’s operation and efficiency. This is what the 

scholars named core enterprise. Up until present, “core enterprise” also has been 

defined in many ways. In the network model by Harland (2001), she simplified the 

core enterprise as a big-scale tradesman, such as Wal-Mart”. Although she did not 

make specific definition for “core enterprise”, the model presents a general idea about 

the core enterprise. Robert Handfield (2003) counted core enterprise as a 

technological -development enterprise, which could be a pioneer or centre in certain 

industry. The external characters of such enterprise are its consistent technology 

developing. That means that core enterprise’s products have core competitiveness in 

the industry. Lumao (2001) proposed that, core enterprise must own specific 

product/service in core market and has core competitiveness; therefore it can attract 

related enterprises to cooperate with it in production. In fact, core technology and core 

innovative ability are involved in core competitiveness, therefore, Lumao’s definition 

for core enterprise is comprehensive. 

 

  
Figure 2.2.1 Network model in SC (Lumao, 2001) 

 

 On base of the above study, this thesis will define core enterprise as follows:  

Core enterprise should meet the requirements of core market resources and core 

competitiveness. Market resource means the market share of enterprise’s 
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product/service (Sonesson, 2003). It is difficult for an enterprise attracting other 

enterprises to join the supply chain without its market resource, not to mention to be a 

core enterprise. Besides, the core enterprise should also own core competitiveness. 

The external characteristics of core competitiveness can be summarized into three 

aspects: first of all, customers’ benefits. Core competitiveness has the significant 

contribution for the values which customers focus on. Second is the differentiation. 

Core competitiveness must be able to make the product/service unique and cannot be 

easily imitated or surpassed by competitors (Chung, 2008). The third is the 

extensibility. Core competitiveness must be able to continually launch a series of new 

product, for the purpose of maintaining vitality (Metin, 2004). In fact, technological 

innovation and development could be counted as a part of requirement for 

differentiation and extensibility. In the real world, there are companies that operate 

SC effectively, for instance TOYOTA, SONY, HP, IBN and Haier. Most of them 

running their SC on depended of their considerable influence in the certain industry.  

Therefore, the enterprise which owns core market resource and core competitiveness 

could be counted as core enterprise. It is the core of SC. In the real businesses, most 

of the core enterprises in SC are manufacturers which provide specific products. 

However there is also a minority of retailer (Wal-Mart) or service operators (China 

Mobile). The core enterprises mentioned and analyzed in this paper, are entitled to be 

manufactures supplying specific products with notable brand.  

 

2.2.2 The characteristic of core enterprise in traditional SC 

This paper has summarized the theories on the characteristics of core enterprise in 

traditional SC; it is helpful for the authors to study on the characteristics of core 

enterprise in GSC on base of these theories. 
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2.2.2.1 Core enterprise is a coordination center for SC’s strategy formulation 

Core enterprise is the “head” of SC (Sonesson, 2003). Besides its core market 

resource and core competitiveness, it also has three core business capabilities: first of 

all is business insight. Core enterprise is able to combine a production opportunity 

with existing resources and fix a strategy program in short term and long term. This is 

a key step for core enterprise to occupy the market and to even create a new market. 

The second the ability is to organize the business. Core enterprise identifies the 

business areas of all the members in the SC (Schiefer, 2003), so that it can develop 

appropriate operational programs. Core enterprise instructs members to carry out their 

duties and cooperate tightly (Darnal, 2008). The last one is system coordination. Core 

enterprise is able to coordinate the relationships among members in SC, including the 

integration of resources, benefits distribution, inter-member communication and 

conflict solving, etc. 

 

2.2.2.2 Core enterprise is the centre for SC’s technological innovation as well as new 

products’ R&D 

Core enterprise always leads the technological innovation. Because the core 

enterprise’s R&D capability relates to the development of the other members. If core 

enterprise lacks business-oriented product development capabilities, and cannot 

compete in the market to maintain long-term developmental momentum, the other 

members of SC may lose confidence on cooperation, and become reluctant to invest 

capitals in product quality, which finally make the SC affects negatively (Walter, 

1990). Therefore, the core enterprise’s technological innovation capability is essential.  

 

2.2.2.3 Core enterprise is the SC’s information exchange center 

Customers’ demand information is collected by core enterprise (Carter, 2000). And 

then the core enterprise distributes information to suppliers in terms of orders. After 

the suppliers finished these orders, the core enterprise will send the products to 
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customers, and gets feedback from customers (Lumao, 2001). These feedbacks will be 

sent to suppliers. In this way, the core enterprise becomes a SC information exchange 

center.  

 

2.2.2.4 Core enterprise is the distributional control centre 

During the process of manufacturing, raw materials and semi manufactures are sent 

from upstream suppliers via different channels to core enterprise, and after the steps 

of processing and assembling, they turn into finished products, and then be sent 

through retailers to customers. In such way, the core enterprise becomes a distribution 

center in terms of material flow. Core enterprise should send right instructions to 

partners, so that each partner knows how much products will be needed and how 

much stock should be kept (Robert, 2003). And these instructions should be sent 

timely and correctly. Because proper instruction on product can help partners to 

reduce stock as well as stock costs (Chopra, 2001). Therefore, core enterprise’s ability 

to organize the production will impact on the products’ value-rising space.    

  

 

Figure 2.2.2 Core enterprise’s characteristics in traditional SC 

CE’s roles in 

traditional SC 

Coordination 

center for SC’s 

strategy 

formulation 

SC’s information 

exchange center 

SC’s 

distributional 

control center 

Centre for SC’s 

technological 

innovation and 

product’s R&D 
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2.3  The difference and relationship between traditional SC and 

GSC 

GSC developed on basis of traditional SC (Chung, 2008), and they relate to each other 

very closely: They both emphasize the systemic, approach the maximization of 

economic benefits; as well as the coordination and cooperation between members in 

the chain. However, compare to traditional supply chain, GSC focuses more on 

environmental factors, such as the purchase, manufacture, sale and consumption 

activities in terms of environmental compatibility. Therefore, there are many 

differences between the GSC and the traditional SC. They can be summarized as 

follows: 

2.3.1  Different economic background 

Traditional SC developed in the context of the traditional economy (Chung, 2008). 

Traditional economy is a kind of “resources—products—waste” one-way linear 

economy flow ， whereas GSC’s model is “resources—products—renewable 

resources” (Khoo, 2001). The resources need to be used in a reasonable and 

sustainable cycle to minimize the influence of economic activities on the environment. 

In the GSC, the members comply with recycling economy and ecological economic 

mode; actively implement green procurement, green manufacturing, green 

transportation, green marketing and green recycling practices (Henrigues, 2007).  
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Figure 5.3.1 Feedback economic models compatible with environment (Khoo 

2001 and Henrigues 2007) 

 

2.3.2  Differences in operational objectives 

Traditional SC operates to maximize the overall system’s benefits and to achieve the 

reasonable distribution. Such goal emphasizes on economic benefits, while neglects 

social benefits. The goal of GSC is the same as traditional SC’s (Kainuma, 2006), but 

in addition, the GSC’s goal is compatible with environment. The GSC’s reasonable 

distributions promote social welfare as well (Burritt, 2004).  

2.3.3  The difference in main operational activities 

GSC’s operational activities besides general logistics, information flow, cash flow, 

and also include knowledge flow processing (Michelsen, 2006). It is impossible for 

members to achieve the environmental friendly goal without the support from 

technology or knowledge. GSC is thus more emphasis on intellectual activity. 

Technological innovation, green design, clean production and other relative activities 

all build on the basis of knowledge flow (Legarth, 2001). In GSC, not only the core 

enterprise highlights the knowledge, but also the other members of the chain should 

engage in technological innovation to guarantee the efficiency of the whole system. 

2.3.4  The difference in member selection and evaluation 

Proper member selection and evaluation are key points for effective GSC (Darnal, 

2008). Even in the traditional SC, rational core enterprise focuses on the issue of 

member selection, not to mention the GSC. GSC puts priority on the sustainable 

resource utilization, as well as on the green culture and values of whole SC. Therefore, 

in perspective of core enterprise in GSC, they take green technology and green 

conscious into consideration when choose partners. Besides, they will apply green 
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training to partners (Henriques, 2007), so that these members can meet the 

requirements of core enterprises. At the end, core enterprises will commit a number of 

incentives to ensure that the chain could be stable and harmonious.  

 

2.4  The forming process of GSC 

Cruz (2008) proposed that the GSC’s forming process can be divided into four steps:  

Determination of overall objective  

Partner selection 

Design and implementation of system organizational structure 

Initial operation and the feedback 

Cruz (2008) proposed that GSC focuses on environmental compatibility during the 

forming process, so that it has higher requirements compare to traditional supply 

chain. 

2.4.1  Set up the GSC’s goal 

GSC’s goals are environmental protection and optimal use of resources (Burritt, 2004). 

However, a single enterprise’s goal in supply chain is to pursue economic benefit 

Burritt, 2004). Optimal the use of resources is just a way to get more profit (Ian, 

2005). Thus, the basic objectives of GSC’s operation can be summarized as: reduce 

pollution, save energy, offer less environmental hazard products to consumers. 

2.4.2  Partner selection  

First of all, core enterprise should set up criterions for potential partners in terms of 

firm size, corporate leadership, green degree of raw material, IS014001 and the 

IS09001 standards. After that, the core enterprise can use decision-making method to 

establish a partner selection evaluation process model (Satty, 1996). This kind of 

selection process is not only good for core enterprise to find proper cooperators so 
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that efficient operation of GSC can be guaranteed (Chen, 2005), it also applies an 

opportunity for potential partners to improve their performances. 

 

2.4.2.1  Design the organization’s structure and implement it 

After partners have been selected, core enterprise should start to design the GSC’s 

structure, and distributes resources to each partner properly. An effective GSC 

includes purchase network, green manufacture network, green marketing network 

(including logistics network), and reverse reclamation network (Ian, 2005). Core 

enterprise is the center of each network, and it has professional institutions which will 

responsible for business information exchange among upstream and downstream 

members and make business decisions. Furthermore, core enterprise should collect 

and share information with partners in order to decrease energy consumption and 

improve product design (Ian, 2005). In this way, the core enterprise and its partners 

can accelerate the reacting speed to market demands and extend the green product’s 

market share (Creig R. Carter, 1999). 

 

2.4.2.2  Initial operation and feedback 

Besides achieving the ordinary supply chain objects, GSC needs to make product 

compatible with environment, so that it can reduce the environmental hazards (Walter, 

1990). Furthermore, core enterprise should keep collecting information in the supply 

chain, so that it can adjust the objections and organization structure (Serting, 2008). 

Some members of the upstream and downstream can even be re-evaluated and 

selected when it needs. 

2.5 AHP model and ANP model introduction 

AHP model and ANP model are level analyze methods. Satty (1996) believes that 

decision-making process should be rigidly structured, and it is able to be divided into 

different levels. Each level has different degree of importance, but the levels influence 
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with each other. The problem could be structured one level by one level downward, 

but the feedback could be sent from lower levels to the top. The two methods can help 

people to solve problems in a structured way. 

2.5.1  ANP model introduction 

ANP (analytic network process) was initially be launched Satty in 1996. ANP divided 

problem’s influencing factors into one control rank and several network ranks. 

Control rank includes goals and decision criteria, network rank is made of the 

elements from control rank, and the elements interact with each other and formed a 

network structure. Figure 5.5.1 is the basic structure of ANP.  

 

 

 

Figure 2.5.1 Analytic network process model (Satty, 1996) 

2.5.2  AHP model introduction 

AHP (Analytic Hierarchy Process) was also initially proposed by Satty (1996). It is a 

simple decision-making tool to handle complicate problems. 

 

When AHP is used to build a model, it is necessary to sort problems and establish 

hierarchical levels. On basis of such level model, a complicated problem will be 

decomposed into elements, which are also being sorted into several levels according 
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to their relationships and characters. The upper elements dominate the lower elements. 

The levels can be characterized into three types: 

i. The highest level; there is always only one element in this level, which is the 

expected target or desired goal. Therefore it is called goal level. 

ii. The middle level; it is made of a few of ranks, such as criterions and sub-

criterions. Therefore it is called criterion level. 

iii. The lowest level; this level gives different choices. Therefore it is called 

candidates level. 

 

 

。 

Figure 2.5.2 Analytic Hierarchy Process model (Satty, 1996) 
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3 Methodology 

This thesis is based mainly on secondary data, literature, and internet sources from the 

library of Gävle, including articles, legislation text. Besides, two face to face 

interviews have been done with department managers in the studied companies. AHP 

(analytic hierarchy process) and ANP (analytic network model) are two key methods 

used through three qualitative case studies to analyze the core enterprise’s partner 

selection.  

3.1 Research strategy 

3.1.1 Qualitative case study methodology 

In this article, we use a qualitative approach to do the research because it is not an 

application of quantitative (Murray and Hughes, 2008) and we want to solve problem 

which cannot be quantified on a ratio or interval level (Walliman, 2005). That means 

we will not use calculation to prove how the methods contribute the establishment of 

GSC. Therefore, some information has been collected so that we can study the nature 

of things (Denzin and Lincoln, 1994). In other words, we want to find what core 

enterprise has been done so that they can improve the performance of GSC. 

 

Furthermore, we use case study approach because Yin (2007) argued that it is a favor 

method to explore both “how” and “why” questions when the study situation 

controlling is limited and when the questions are focusing on actual development in 

social context. As the questions of this research are focus on explorative issues, case 

study is suitable in business environment nowadays. Consequently, we have used case 

study approach and have chosen three cases to analysis in order to increase the 

external validity. 
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3.1.2 Case selection 

Yin (2007) suggested that the way to solve the research problems and contribute the 

theory well is to choose an appropriate case. So we decide to use the cases of Toyota, 

IKEA and Apple after discussion. 

 

The standards we choose Toyota, IKEA, and Apple as core enterprises in cases first 

because they all have mature SC and they conform to the definition and 

characteristics of core enterprise (in these chains) we brought up in part 2.2.1. 

Secondly, the SCs of them have the same feature of GSC which has been introduced 

in 2.3. Thirdly, their positive reputations, environmental business, large scale, and 

frequent social activities make their cases have persuasion to readers. What is more, 

employers or employees of these companies have the willingness to participate our 

research, which supported us well by offering useful information by documents, 

internal information and taking part in the interviews. 

 

3.2 Research works 

3.2.1 Literature review 

Firstly, we selected three areas of theories of GSC which includes dynamic 

force/barriers, strategy decision, and coordination among members in GSC. The 

method involved in this literature review is searching the article on the internet and 

scans the journal on internet library. From this literature review, a clear development 

of theories of GSC can be seen and some further study can be found from the 

discussion. Secondly, we were focus on the concept of core enterprise mentioned in 

these papers, and found other articles which discus core enterprise in traditional 
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supply, then we tried to find the difference between traditional SC and GSC. After 

that, we read some articles about methodology of ANP and AHP because we want to 

use them to analyze the cases. 

  

The process to find and read articles is that: first of all, some key words have been 

considered so that useful paper will be easily to find. After reading some books and 

accepting suggestions given by institutors. Then, in order to collect the data, we have 

used some key words like “Green Supply Chain” “strategy decision” to search 

relevant papers in some database, such as Emerald, Google scholar, and JSTOR. 

Thirdly, through reading the abstract, I easily found relevant papers and select useful 

information. At last, some contents are summarized after these useful papers are read. 

 

3.2.2 Acquisition of data 

The data of the case study was collected through document offered by stuff of three 

companies, information on internet and newspaper, and related articles. Carlson (2009) 

suggested that all of above can be the documentations which are relevant to topic. 

They are good overview to cases.  

 

Besides, some data was collected by interviews. Walliman (2005) suggested that 

interview can indicate the research, identify and prioritize issue. Therefore, we did 

two interviews with sale manager from TOYOTA (Tianjing, China) via phone, two E-

mail interviews with a sale manager in Apple Taiwan, and another two interviews 

(one interviewee is the manager from Valbo IKEA’s purchase department, and the 

other interviewee is a salesman from Valbo IKEA’s Sales& Marketing department) 

via face to face communication, have also be done during the study. In order to get 

interviewees’ contact information, the authors searched the managers’ contact 

information via homepages of the studied enterprises. The interviewees are co-

operative and helped the authors to get the information they expected. 
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These qualitative interviews were used semi-structured questions because we could 

get encourage meaningful responses from open-ended question (Patton 1990). These 

questions were designed through some obscure section of former articles or some new 

ideas former papers did not mention. We put these questions in Appendix. 

 

3.3  Validity and Reliability 

Yin (2007) suggested that “internal validity, construct validity, external validity and 

reliability” are four conditions to make sure of the quality of qualitative case study. 

 

The validity is to ensure the phenomena or business behaviors the authors described 

in this paper are the real facts, and could be traced back by references. The authors 

chose the core enterprises under the instruction of supervisor. The authors and the 

instructors meet every month.  To avoid the paper divert the reality, any place needs 

assumption, the authors all discussed with the related senior somehow, on base of 

learning concepts by ourselves. 

 

Firstly, internal validity has been got through research design, the collection of 

information so that there is a causal relationship between performance of GSC and 

core enterprise. Secondly, construct validity has been got through multiple sources of 

evidence, accurate definition of environment conditions, and multi-dimensional and 

multi-level analysis. Thirdly, external validity has been got through the choice of 

three representative cases in Chinese business environment, so that the availability, 

applicability and promotional ability are high.  
 

The reliable paper starts with reliable data. The main way for the authors to collect the 

data is the library in University of Gävle. The authors searched various company 

homepages, but also judged the information by themselves, instead of being mis-
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guided by nice homepages. The interview with IKEA’s one employee for Sales & 

Marketing department was carefully planned; couples of questions cannot have the 

immediate answer have all got satisfied feedback via Email or the phone. The other 

interview with TOYOYA’s salesman was going well, and the authors got all the 

information they want at the first site. 
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4 Case 

4.1  TOYOTA Motor Corporation 

TFT -- the corporation between Toyota and FAW 

Toyota founded in 1937, it is one of the biggest automobile companies in the world, 

and its sales quantity is of world’s top three. From April, 2009 to March, 2010, 

Toyota’s turnover was 18 trillion 9,509 hundreds million Yen, and the profit was 

2,094 hundreds million Yen. The number of Toyota’s staff is 71,567 up until now 

(TOYOTA, 2011). 

 

The first GSC partner of Toyota in China is the First Automobile Works Group of 

China, commonly known as FAW. In 2002, Toyota had an agreement on 

comprehensive cooperation with FAW. Right in this year, the new company named 

Tianjin Toyota Motor Co., Ltd. It has a new name of Tianjin FAW Toyota Motor Co., 

Ltd now, TFT. This new company’s main duties are: purchase materials, manufacture 

automobile (such as new Crown), and sales. TFT also established some other new 

companies such as logistics companies. Furthermore, the cooperation got involved in 

the field of IT, production development, etc (TFT, 2011). 

 

TFT was established on July 15th 1953; it broke ground and laid the foundation stone 

as the mark of the beginning of China's automobile, truck, and bus industry. Because 

of its persistent contribution on environment, it is always being recognized as a good 

partner to be selected to promote the establishment and development of GSC. 

 

In 1999, TFT promoted its Jetta Series which was a fuel-efficient vehicle. It was 

exhibited in Shanghai National Vehicle Exhibition so that they can improve the brand 

image of Jetta and the reputation of TFT. This car’s advanced SIMOS 3PW engine 
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was from Siemens. TFT further developed engines of Jetta so that had low noise, high 

power, and low fuel consumption. This new car was also easy to maintain. Jetta could 

represent the newest EFI engine technology in the world. Besides, the emission levels 

of Jetta exhaust systems met the European Vehicle Emissions Standards1, and also 

passed a cold test in Germany.  

 

In October, 2000, TFT built up a green automobile industrial park. From 2001 to 2004, 

the cumulative investment of TFT on energy-saving technology promotion and 

transformation reached to 2 hundred million Yuan. During this period, TFT 

completed 131 technical reform projects, achieved energy-saving profit more than 80 

million Yuan. Up to 2004, TFT has invested 336 million Yuan to construct 23 sewage 

treatment plants, and the total wastewater treatment capability reached 30,360 

tons/day; waste emulsion treatment capability reached 20,000 tons/year; waste acid 

treatment capability reached 12 thousand tons/year, and the reduction of COD was 

360 tons/year, oil was 237 tons/year. At the same time, FAW established 56 flue gas 

treatment facilities, which had the handling ability: 9.264 billion cubic meters/year, 

reduction of soot: 210 thousand tons/year, and collection and treatment of hazardous 

waste: 5000 tons/year.  

 

TFTE – the good engine supplier of TFT 

The other company worth to be mentioned in this case is Tianjin FAW Toyota Engine 

Co., Ltd. (TFTE). For strength the quality of engine, FAW and Toyota founded this 

company. It registered capital is 248 hundred million dollars, FAW and Toyota 

separately owns 50% of this capital (TFTE, 2011). 

 

                                                   
1  Vehicle Emissions Standards: Regulation, 
http://www2.dmu.dk/AtmosphericEnvironment/Expost/database/docs/Vehicle regulations.pdf, 
2011 
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TFTE met the standard of ISO14001:1996 and UKAS international certification in 

September, 2002. Solid waste classification and sewage discharge monitoring have 

been established so that it can protect environment in a scientific way. In 2006, it has 

been awarded “Environmental protection advanced company” and “water saving 

advanced company” by local government. 

 

In 2008, TFTE published its ZR engine project environment affection report2, which 

includes 12 aspects that illustrate situation of environment quality and levels of 

environmental protection measures. The following is part of the document: 

Situation of environment quality .The average amount of PM10、SO2、NO2 in 2007 

met the ambient air quality standards Ⅱ, the number of days above good level is 296 

(83.6%); Day and night noise meets the GB12348-1990 (The standard of noise of 

industry enterprise). The capability of sewage discharge is 8×104 m3/d which met 

GB81918-2002 “The standard of wastewater treatment”. 

 

Pollution sources and pollutant emissions: the pollution in the air consists of phenol 

0.07 kg/h, formaldehyde 0.026 kg/h, ammonia 0.07 kg/h, dust 0.154 kg/h, and the 

discharge methods including the usage of some specific stoves named “Cylinder 

pressure casting and fuel hot treatment stove”. There are two stoves and two exhausts 

funnels which length are 15m, and the emissions of them are dust 0.1 kg/h, SO2 0.001 

kg/h, NOX 0.1 kg/h. The usage of “Cylinder head low pressure casting and fuel hot 

treatment” stoves: there are 4 stoves and one exhaust funnel, and the emission of it is 

dust 0.013 kg/h, SO2 0.0016 kg/h, NOX 0.018 kg/h. The usage of “sand reclamation 

furnace” and the emission are: dust 0.028 kg/h, SO2 0.026 kg/h, NOX 0.276 kg/h. 

Small amount of organic in waste sand will be burnt in high temperature stove and 

                                                   
2 www.tjeiac.com;  

Contact： 
Wang Wei, +0086 62018328 (TFTE);  
Zhao Yong, +0086 23051553zhaoyong6108@126.com (Tianjin Environment 

Assessment Center) 
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become CO2 and H2O totally. All discharge met the standards in government 

institution document GB18074－2000. 

 

Environmental management: water consumption is 562 m3/d, Sewage is 180.9 m3/d, 

and the utilization of the water cycle is 96.4%. The management of sewage meets the 

relevant the standards in government institution document DB12/356－2008 and 

DB12/356－2008. The management of dust is according to the relevant government 

institution documents -- [2008] No. 13, [2002] No. 54 and the management of noise 

meets the relevant the standards in government institution document GB12523－90. 

 

Public monitoring and environmental protection investment: the monitoring of 

environment is implemented by online publicity and survey. Environmental 

protection investment reached to 6.15 million hundred Yuan, which occupied 0.4% of 

the total project.  

4.2 IKEA Group Corporate 

IKEA established in 1943, Sweden. IKEA is owned by INGKA Foundation, there 

were 123,000 staffs in 2009. In the past several years, IKEA has opened 12 stores in 8 

countries, and the total number of IKEA stores is 280 around 26 countries. In 2010, 

the global profits of IKEA was 26.9 hundreds million Euros, increased of 6.1% from 

2009. Up until August 31st 2010, IKEA’s turnover was 23.5 billion Euros (IKEA, 

2011). 

 

Igor Electric Manufacture Co., Ltd. (IEM) is one of the more than 400 suppliers of 

IKEA in China. The reason to be a partner of IKEA is mainly its achievement of 

selection standard named IWAY, which was established by IKEA. 

 

IEM was founded in 1992. It is a joint venture. IEM offers electric power products 

and service, and its customers include GE, IKEA, PHILIPS, etc. In 1998, IEM passed 
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Rhine TUV and ISO9002 Quality System Certification, and ISO 9001:2000 in 2001. 

In 2005, IEM passed the ISO 14001 Management System Certification, and in 2007, 

it passed QC 080000 System Certification. Right at that time, IEM was awarded as 

“China top ten Growth Corporation” in power industry. IEM has more than 40 

international certifications and lots of national patent awards.  

 

In June 30th, 2010, IEM passed the newest IWAY standard examination and 

verification, so that it keeps supplying for IEKA. IWAY is not only a qualification 

examination of IKEA’s suppliers, but also a good way to improve overall 

management. In order to achieve the goal, IEM organized all the staff to learn IWAY 

standards. Besides, it drew up “IWAY responsibility”, assigned specific works for 

specific departments and people. 

 

The relevant standard about environment protection in IWAY consists of 4 aspects: 

firstly, supplier should decrease energy consumption; secondly, suppliers should 

decrease waste discharge to the air, soil, and water; thirdly, suppliers should transport, 

store, and handle waste in environmental friendly ways; fourthly, suppliers should 

improve materials and products recycling capability. During the process of IWAY 

examination, assessors will evaluate waste discharge and noise level, at the same time, 

suppliers should demonstrate environmental related document. The assessment report 

is certificated by local government department. 

 

Although this is not written in IWAY, enterprise culture is an indispensible standard for 

partner selection. In this case, IEM has more than 40 international certifications, and lots of 

national patent awards which telling a good environment consciousness around the whole 

company. 
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4.3 Core enterprise: Apple, Inc. (Counterexample) 

Different from the two cases above, Apple is a counterexample which has a bad 

controlling of its GSC. 

 

Lianjian Technology Limited (LT) is an enterprise founded by Taiwan Shenghua 

technology Co., Ltd in 1999. Its major product is ITO conductive glass. In 2009, as 

one of the Original Equipment Manufacture enterprises，due to a serious staff poison 

incident, it trapped Apple to a awkward situation. After reported by media, other 37 

environmental non-compliance suppliers of Apple had been exposed (Apple, 2010). 

 

This incident is about N-hexane poisoning in Suzhou. From May 2009, more than 60 

employees of LT began to have an “abnormal illness” which is verified that the culprit 

is a chemical solvent hexane. At that time, LT was using N-hexane instead of alcohol 

to clean the phone touch screen. It is proved that, N-hexane is toxic. The person has 

long-term exposure to it could experience headache, dizziness, weakness, numbness 

and other symptoms of chronic poisoning, and finally be unconscious and even die. 

Until now, those injured staffs have not received a reasonable compensation. 

 

Actually, Apple had made “Supplier Behavior Regulation” to promote GSC and 

control behaviors of suppliers before the incident. The relevant regulations about 

environmental protection include the prevention of chemical exposure, environmental 

affections, management and limitation of hazardous substances, management of solid 

waste, management of waste water, management of exhaust, environmental protection 

license and report, and pollution prevention and energy conservation. 

 

Furthermore, Apple publishes “Supplier Responsibility Progress Report” each year 

from 2007 to supervise suppliers. In 2010, Apple reported results of 127 suppliers, 
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including LT, and only 76% suppliers met the health and security measures standards, 

and only 74% suppliers met the relevant environmental standards (Apple, 2011). 
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5 Discussion 

5.1 What characteristics does core enterprise have when handle 

and improve performance of GSC problem? 

As the theories demonstrated above, GSC develops on basis of traditional SC. As the 

core enterprise in GSC, it plays the same roles as the core enterprise in general SC 

does, but it also has its own special responsibilities.  

5.1.1  Core enterprise is the builder of GSC 

Core enterprise in GSC puts more emphasis on “environmental compatibility” rather 

than only identifies the business areas of all the members in the SC (Schiefer, 2003). 

The objectives such as optimal allocation of resources (IWAY) and promotion of 

social welfare (TFT and TFTE) should be implemented and followed up in every 

phase of GSC’s operation. In the initial forming process of GSC, common green value 

and proper green partners are the basis. The cases of Toyota and IKEA showed that 

one duty of core enterprise is select partners, and the green values are also made by 

core enterprise through establishing institutions. During the GSC’s operation, the core 

enterprise will not just consider the partners’ product cost, quality, service, reputation 

and productivity, but also environmental standards.  The core enterprise makes green 

indicators and does comprehensive evaluation system on potential partners. 
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5.1.2  Core enterprise is the dominant player of green values  

No matter in traditional SC or in GSC, core enterprise is always the key role for 

strategy development because core enterprise is the “head” of SC (Sonesson, 2003). 

In the traditional SC, the core enterprise’s culture and value build on base of 

economic benefits (IWAY) maximization. So do its partners’ culture and value. 

However in GSC, besides economic benefits maximization, core enterprise and its 

partners also put emphasis on less environmental hazards. Core enterprise has the 

responsibility to promote green awareness, and instructs members to carry out their 

duties and cooperate tightly (Darnal, 2008). For example, suppliers of IKEA all 

commit some regular green training to employees, propagandize green culture, and 

program the businesses in bigger picture as well as in long term so that meet the 

standard of IWAY. In these ways, core enterprise and its partners’ competitiveness 

will be improved. The common values will contribute to the GSC’s efficiency.   

 

CE is the builder of GSC 

CE is the coordination center for SC’s strategy 

CE puts more emphasis on “environmental 
compatibility” in every link of GSC 

Toyota, Apple and IKEA set up environmental standards 
for partners 
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5.1.3  Core enterprise is the coordinator of members in GSC 

In order to realize GSC’s goal, all member companies in GSC should coordinate with 

each other in technology, knowledge, resources, etc. Members can form a strategic 

partnership with each other (TFT, Toyota, and TFTE) during the coordination. Core 

enterprise should in charge of this coordination as what Toyota have done – TFT and 

TFTE share the same technology and information given by Toyota. Collecting and 

sharing information with partners can decrease energy consumption and improve 

product design (Ian, 2005). What is more, it is an essential thing that core enterprise 

(Toyota) sends right instructions to partners (TFTE), so that partner knows how much 

products will be needed and how much stock should be kept (Robert, 2003) and it 

helps partners (TFTE) to reduce stock as well as stock costs (Chopra, 2001). 

 

 

CE is the dominant player of green values 
 in GSC 

CE is the centre for SC’s technological innovation  
and new product’s R&D 

CE and its partners also put emphasis on  
less environmental hazards in GSC 

Suppliers of  
IKEA commit regular green trainings 
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5.1.4 Core enterprise directly faces the external environment 

Traditional SC mainly operates in the market mechanisms.  GSC’s operation also 

needs to follow the market rule, but compare to the traditional SC, core enterprise in 

GSC needs to consider more about external environment and deal with obstacles 

during operation. The main objects in the external environment including: 

government departments, non-governmental environmental organization and 

consumers. The environmental pressure and obstacles generated from external 

environment always be sent firstly to the core enterprise. This could be proved in the 

case of Apple. Due to Apple has to announce the behaviors of its suppliers to public 

after the incident; therefore, it is the undertaker for external situation. 

 

 
 

CE directly faces the external environment in GSC 

CE is the distributional control center in SC 

CE considers more about external environment and deal with obstacles 

Apple has to take the consequences of its supplier’s accident in front of the public 

CE is the coordinator of members in GSC 

CE is the SC’s information exchange center 

CE coordinates with partners’ technologies, knowledge, resources, etc 

TFT and TFTE share the same technology and information given by 

Toyota 
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5.2 How does a core enterprise improve GSC’s performance? 

Firstly, members in GSC should be promoted by core enterprise to improve 

environmental capabilities so that GSC’s performance can be improved because Cruz 

(2008) proposed that GSC focuses on environmental compatibility during the forming 

process, so that it has higher requirements compare to traditional supply chain. What 

is more, GSC’s goals are environmental protection and optimal use of resources 

(Burritt, 2004) --in order to achieve this goal, each stage of GSC should produce less 

environmental semi manufactures. For example, suppliers can improve their recycle 

capability as TFTE does, and each stage in GSC should meet the environmental 

standards like IWAY.  

 

Secondly, core enterprise should promote processes improvement during product life-

cycle: the typical product life cycle includes the introduction phase, growth phase, 

maturity phase, and decline phase (Bras, 2006). Core enterprise should take the 

responsibility to design the green product in each phase; due to core enterprise is the 

center in GSC. For example, each phase should pay attention to the energy input and 

waste output just like what TFT and TFTE do. Waste treatment should be involved in 

raw material phase, primary material phase, processing phase, assembling phase and 

customer phase.  

 

In addition, to improve the performance of GSC and maximize the revenue which can 

be seen in the requests of Toyota and IKEA, core enterprises should promote all 

members to reduce environmental hazard. Figure 5.2 shows an effective GSC 

includes purchase network, green manufacture network, green marketing network 

(including logistics network), and reverse reclamation network (Ian, 2005). This 

network reduces pollution, reuses, and remanufactures, recycles in each GSC’s life-

cycle stage. Besides, these activities also have the influence from the external factors 

(see in Figure 5.2).   
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Figure 5.2 Environment-related activities in GSC 

 

5.3 What criterions are considered when a core enterprise chooses 

partners in GSC? 

5.3.1 Activities  analysis  

This part will analyze activities through the theory brought up by Chung (2008) who differ 

GSC from SC in the view of  economic background, operational activities. For the 

other two views, we will not discuss because it is easily to find that TOYOTA and IKEA 

have noticed the “environment element and social benefits” when they are selecting partners. 

At the same time, they also use green technology and have green considerations in member 

selection and evaluation. So theories about “operational objectives” and “member selection 

and evaluation” (Chung, 2008) can all support the cases. 

5.3.1.1 Toyota 

From the view of The core enterprise (Chung, 2008), activities can be found as follows: 

Toyota firstly has paid attention on the resource re-utilization especially on water cycle 

utilization of TFTE; Secondly, some institutions has been drawn up in one engine project of 
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TFTE. The manufacture company-TFT has a high treatment capability compared with similar 

enterprises, and the production Jetta is a good sample that applied advanced engine 

management system.  All these behaviors can be supported by Khoo (2001) that GSC’s 

model is “resources—products—renewable resources”. 

 

The view of economic background  (Chung, 2008) – feedback economic models mainly 

emphasize the process of green supply chain and recycling activities, but the case also shows 

the aspects of GSC, such as: environment consciousness which can be shown by energy-

saving investment; environmental protection activities which are implemented by the 

establishment of green industrial park; production aspect -- Toyota made environment’s green 

degree meets the governmental requirements, as well as strictly controls Jetta’s energy 

consumption; service aspect -- the green technology level is consideredii8u: TFT has made 

the level of Jetta meet the European Ⅱ regulation standard .  

 

From the view of operational activities (Chung, 2008), the case shows that: 

In order to handle green information, TFTE posted its green situation and some surveys on 

internet, so that the public can monitor TFTE’s behavior, and it is a good way to collect 

customers’ demand information (Carter, 2000). The public also got a channel to suggest 

some new good methods which could in turn enhance TFTE’s green ability. Thirdly, the 

reputation is an important index due to it respects the feedback from the society, and in this 

case, FAW has a very good reputation even before the cooperation. 

 

5.3.1.2 IKEA 

In mature phases, core enterprise can put forward its own partner selection document as 

IWAY did. All the partners should meet all standards in such document in order to establish 

GSC. The benefits through this way, core enterprise can implement standards on partners’ 

management. Besides, the requirements in the document can be checked developed step by 

step. 
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From the view of economic background (Chung, 2008), activities requested in IWAY can be 

found that materials and products recycling capability is mentioned in order to offer a norm 

on resource utilization. 

 

The same as the first case, IWAY also gives the aspects it has considered in GSC, such as: 

partners should reduce waste discharge, and all parts will be retested after a period of time; 

partners can use different management system, for example, IEM improved its management 

system to pass the Rhine TUV, ISO9001:2000 ISO 14001, and QC080000; fourth, package, 

transport, and store should be through environmental friendly ways; related to local 

institutions, partners should offer government certifications to prove its environment 

management capability; package, transport, and store should be through environmental 

friendly ways. 

 

From the view of operational activities (Chung, 2008), IWAY’s information exchange 

system requests that the degree of noise and waste discharge would be tested by assessor and 

recorded. Although IKEA did not apply green training to partners suggested by 

Henriques (2007), its suppliers all learnt IWAY voluntarily so that they can meet the 

request. 

 

5.3.1.3 APPLE 

From the view of economic background (Chung, 2008), LT firstly used toxic materials and it 

made its employees exposed in the toxic which caused a bad production-related factor. In the 

document of Apple that it should be forbidden to use toxic materials, so we can see the 

knowledge flow which should (Michelsen, 2006) but did not involved in  GSC. 

 

From the view of operational activities (Chung, 2008), the case shows that the information 

flow of partners is inefficient: LT hided its behavior for more than one year and Apple is the 
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last one to know the incident. Besides, all victims did not get a reasonable compensation form 

LT which showed a negative reputation and immoral enterprise culture. 

 

The incident caused a bad affection of LT as well as on the supply chain of Apple. Actually, it 

is a trigger for public starting to discover more defects in this supply chain. Before this 

incident, Apple announced to establish a green supply chain and take responsibility for this 

supply chain in China, but it broken its promise.  

5.3.2 Elements of ANP and AHP applied in three cases 

ANP divided problem’s influencing factors into one control rank and several network 

ranks (Satty, 1996). Therefore, this thesis will sum up the elements through classifying the 

activities to get several network ranks： 

First, TFTE has a high utilization of water and water cycle; IWAY requests that suppliers 

should improve materials and products recycling capability; Apple has an energy 

conservation regulation -- “Supplier Behavior Regulation” – all show that core enterprise 

considered the element: Resource utilization. Second, All aspects in the ZR engine project 

management of TFTE meet the government institutions; IWAY requests that suppliers should 

show environmental degree sorting prove, and the assessment report certificated by local 

government department; Apple has made “Supplier Behavior Regulation” to promote GSC 

and control behaviors of suppliers – show that core enterprise considered the element: 

Environmental management Institutions. 

 

Third, the total wastewater treatment capability of TFT reached a high level; IWAY requests 

that suppliers should decline waste discharge to air, soil, and water – show that core enterprise 

considered the element: Degree of waste discharge. 

 

Fourth, Jetta cars outfit with the advanced SIMOS 3PW engine management system; IEM 

passed Rhine TUV, ISO9001:2000 ISO 14001, and QC080000; Apple’s management system 
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includes  “Supplier Behavior Regulation” and “Supplier Responsibility Progress Report”– all 

show that core enterprise considered the element: Environmental management system. 

 

Fifth, the emission levels of Jetta exhaust systems meet the European  regulation standardⅡ ; 

– all show that core enterprise considered the element: Green technology level. 

 

Sixth, t standard of environment of TFTE meets the government standards; assessor of IKEA 

will detect waste discharge and noise level, and maintenance records of suppliers– all show 

that core enterprise considered the element: Green degree of Environment. 

 

Seventh, the engines of Jetta have low noise, pig power, low fuel consumption shows that 

core enterprise considered the element: Energy consumption on Production using. 

 

Eighth, IEA requests that suppliers should transport, store, and handle waste in environmental 

friendly ways show that core enterprise considered the element: Package and transport of 

production. 

 

Ninth, the emission levels of Jetta exhaust systems meet the European  regulation standardⅡ  

shows that core enterprise considered the element: Green technology level. 

 

Tenth, the green situations of TFTE are monitored by public through online information and 

survey; IWAY is always renewed and all suppliers would be re-tested after the new standards 

published; – show that core enterprise considered the element: Green information handling 

ability. 

 

Eleventh, before the cooperation with Toyota, FAW had been an Environment-friendly 

enterprise -- shows that core enterprise considered the element: Enterprise reputation. 
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Twelfth, IEM organized all staffs to learn IWAY standard and drew up “IWAY 

responsibility” to assign specific works to specific departments and people – all show that 

core enterprise considered the element: Overall staff quality. 

 

Thirteenth, the cumulative investment of TFT on energy-saving technology promotion and 

transformation was 2 hundreds million Yuan; IEM has more than 40 international 

certifications, and lots of national patent awards– showing that core enterprise considered the 

element: Environment consciousness. 

 

Fourteenth, –TFT built up a green automobile industrial park shows that core enterprise 

considered the element: Social activity 

5.3.3 Criterions of ANP and AHP applied in three cases 

This part  will sum up the criterions through classifying the elements so that get control ranks 

(Satty, 1996)： 

First, Resource utilization, Environmental management institutions, Degree of waste 

discharge, and Environmental management system  reflect the same criterion: environmental 

management performance. Second, Green degree of materials, Green degree of 

environment, Energy consumption during production, and Package and transportation 

reflect the same criterion: products-related performance. Third, Green technology level, 

Green information handling ability, Enterprise reputation, and Staff quality reflect the 

same criterion: production-service levels. Fourth, Environmental consciousness and 

Social activity reflect the same criterion: enterprise culture. 

5.3.4 Summary of criterions   

The enterprise desired a goal at the beginning, and the goal could be achieved on base 

of GSC’s effective operation. The authors structured core enterprises’ decision 

making process according to ANP and AHP models. The four factors mentioned 

above support core-enterprise to achieve the goal they desired. All the partners they 
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chose have the four characters or advantages. So that core-enterprise could take 

advantage of them to achieve its goal, and at the same time, improve the GSC’s 

efficiency.  

 

Therefore, the AHP model could be filled and the answer to the question can be 

showed as below: 

 

 

 

 

 

 

 

Figure 5.3 Partner evaluation model in GSC (modified by the authors after case 

study) 

8. Package and transportation 

9. Green technology level 

10. Green information handling ability 

11. Enterprise reputation 

12. Overall staff quality 

13. Environmental consciousness 

1. Resource utilization 

2. Environmental management institutions 

3. Degree of waste discharge 

4. Environmental management system 

5. Green degree of materials 

6. Green degree of environment 
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The elements under the criterion of environmental management performance are: 

Resource utilization 

Environmental management institutions  

Degree of waste discharge  

Environmental management system  

 

The elements under the criterion of products-related performance are:  

Green degree of materials 

Green degree of environment  

Energy consumption during production 

Package and transportation 

 

The elements under the criterion of production-service levels are:  

Green technology level,  

Green information handling ability,  

Enterprise reputation 

Staff quality  

 

The elements under the criterion of enterprise culture are:  

Environmental consciousness 

  Social activity 

 

The following four tables show the core enterprises’ activities in GSC and their 

criterions in the partner selection.  
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Table 1: Core enterprise's selection standards in Environmental Management Performance 

Selection 

standards 

 

Core enterprise 

Environmental Management Performance 

Resource utilization Environmental management 

Institutions 

Degree of waste discharge Environmental 

management 

system 
 

 

Toyota 

 

 

TFTE has a high utilization 

of water and water cycle. 

 

All aspects in the ZR engine 

project management of TFTE 

meet the government 

institutions. 

The total wastewater treatment 

capability of TFT reached 

30.36 thousand tons/day, 

waste emulsion treatment 

capability reached 20 thousand 

tons/year, etc. 

 

Jetta cars outfit with the 

advanced SIMOS 3PW 

engine management 

system. 

 

IKEA 

 

Suppliers should improve 

materials and products 

recycling capability. 

Suppliers should show 

environmental degree sorting 

prove, and the assessment report 

certificated by local government 

department. 

 

Suppliers should decline waste 

discharge to air, soil, and 

water. 

 

IEM passed Rhine TUV, 

ISO9001:2000 ISO 14001, 

and QC080000. 

 

Apple (counterexample) 

 

There is energy 

conservation regulation is 

the “Supplier Behavior 

Regulation”. 

Apple has made “Supplier 

Behavior Regulation” to 

promote GSC and control 

behaviors of suppliers, but it is 

failed. 

 

There is management of 

exhaust regulation is the 

“Supplier Behavior 

Regulation”. 

The system includes  

“Supplier Behavior 

Regulation” and “Supplier 

Responsibility Progress 

Report” 
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Table 2: Core enterprise's selection standards in Products-related performance  
Selection 

standards 

 

 

Core enterprise 

Products-related performance 

Green degree of 

materials 

 

Green degree of 

Environment 

Energy consumption on 

Production using 
Package and transport of 

production 

 

Toyota 

 The standard of environment of 

TFTE meets the government 

standards. 

The engines of Jetta have low 

noise, pig power, Low fuel 

consumption. 

 

 

IKEA 

 Assessor will detect waste 

discharge and noise level, and 

maintenance records of 

suppliers. 

 Suppliers should transport, 

store, and handle waste in 

environmental friendly ways. 

Apple (counterexample) LT was using N-hexane. Staffs of LT exposed to  

N-hexane. 

  

 

 

 

 

 

 



Sujing Xu  Tingting Xiang 

52 

 

Table 3: Core enterprise's selection standards in Environmental Management Performance  
Selection 

standards 

 

Core enterprise 

Production-service level 

Green technology level Green information handling 

ability 

Enterprise reputation Overall staff quality 

 

 

Toyota 

 

The emission levels of 

Jetta exhaust systems meet 

the European  regulation Ⅱ

standard 

 

The green situations of TFTE 

are monitored by public through 

online information and survey. 

Before the cooperation with 

Toyota, FAW had been an 

Environment-friendly 

enterprise, and because of its 

insistence on protect 

environment. 

 

 

 

IKEA 

  

The IWAY is always renewed 

and all suppliers would be re-

tested after the new standards 

published. 

 To get the goal, IEM 

organized all staffs to learn 

IWAY standard and drew up 

“IWAY responsibility” to 

assign specific works to 

specific departments and 

people. 

Apple (counterexample)  The incident is exposed after 

one year rather than in time. 

Reputation of LT is bad now, 

but it is also  

the supplier of Apple. 
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Table 4: Core enterprise's selection standards in Enterprise Culture  
Selection 

standards 

 

Core enterprise 

Enterprise Culture 

Environment consciousness Social activity 

Toyota From 2001 to 2004, the cumulative investment of TFT on 

energy-saving technology promotion and transformation was 2 

hundreds million Yuan. 

 

In 2000, TFT built up a green automobile industrial park. 

IKEA IEM has more than 40 international certifications, and lots of 

national patent awards 

 

Apple (counterexample) The environmental consciousness is low, because the relevant 

regulations have not been quantified, and Apple refused to 

report the name of suppliers that had not met the standards to 

public. 
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6 Conclusion 

Core enterprise is subjected to the balance between market and environment. Customers are 

more interested in environment-friendly enterprises and pay attentions on environmental 

problems more. Therefore core enterprise should cost more on products. Effective GSC gives 

core enterprise positive reputation which can in turn help it to get more market share.  In this 

way, the authors proposed that effective GSC is positively related with the enterprises’ 

performance.  

 

Partner selection is the key point for core enterprise to establish an effective GSC. Good 

partners could cooperate with core enterprise in long term, and benefit the core enterprise to 

reduce the cost, strengthen its flexibility, and consolidate the competiveness, etc. As a 

instructor in GSC, core enterprise guides to set up environmental standards. The guidance will 

be embodied in partner selection. So the criterions which mostly considered by core enterprise 

when they choose partners are the essence in GSC. In the perspective of GSC’s operation, the 

tight cooperation between the core enterprise and its partners can improve the system’s 

performance.  

 

The answers to the research questions are summarized as below: 

1. What characteristics does core enterprise have when handle and improve performance of 

GSC problem? 
Core enterprise is the builder of GSC. 

Core enterprise is the dominant player of green values. 

Core enterprise is the coordinator of members in GSC. 

Core enterprise directly faces the external environment. 

 

2. How does a core enterprise improve GSC’s performance? 

Firstly, members in GSC should be promoted by core enterprise to improve 

environmental capabilities so that GSC’s performance can be improved. Secondly, core 

enterprise should promote processes improvement during product life-cycle. In addition, 

to improve the performance of GSC and maximize the revenue, core enterprises should 

promote all members to reduce environmental hazard.  

 

3. What criterions are considered when a core enterprise chooses partners in GSC? 
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When core enterprises choose partners, four criterions are mostly being considered: 

environmental management performance, product-related elements, production-service levels, 

and enterprise culture. 

 

The elements under the criterion of environmental management performance are: resource 

utilization, environmental management institutions, degree of waste discharge, and 

Environmental management system.  

 

The elements under the criterion of products-related performance are: green degree of materials, 

green degree of environment, energy consumption during production, and package and 

transportation.  

 

The elements under the criterion of production-service levels are: green technology level, green 

information handling ability, enterprise reputation, and staff quality.  

 

The elements under the criterion of enterprise culture are: environmental consciousness and social 

activity. 
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7 Limitation and further research 

AHP and ANP are mathematic methods. So it is possible to use them and calculate each 

criterion’s weight in decision-making. However in this paper, the authors only studied on 

which criterions are mainly considered, when core enterprise chooses partners in GSC. 

Therefore, the authors could continue this study in the future and calculate the weights of the 

criterion. This could apply more information to the core enterprise, and help them to choose 

right partners with GSC’s improvement.  

 

In this paper, the authors did three case studies, and then drew the conclusion on the research 

questions. However, in the real world, each industry has its own characters and environmental 

standards. For example, the SC of steel industry relates to environmental issues more than 

telecommunication industry’s SC, therefore the core enterprise in steel industry could be 

stricter on partner selection. The authors proposed that, if they can sort industries first, and 

then study on partner selections separately; the result may be more specific. This is also worth 

to be improved in the further research.  
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Appendix  
The prepared interview questions 

 

Group 1: Warming up questions 

◆What kind of green products (eco friendly environmental products) do you have? 

 

◆How many customers have the willing to buy your green products? 

 

◆How many suppliers can offer you green materials? 

 

Group 2: Research questions 

◆ What is your motive power that let you have to willing to promote a green supply chain? 

 

◆ How long have you cooperated with the suppliers and buyers in green supply chain? 

 

◆ How can you communicate with your suppliers and buyers in green supply chain? 

 

◆What have you done to restrict the behavior of suppliers and buyers in green supply chain? 

 

◆ What did you considered about when you want to build a green supply chain? 

 

◆ What did you do to promote members in supply chain to have the same value to build a 

green supply chain? 

 

◆ Are there any corporate culture or systems so that you can promote the performance of 

your green supply chain? 

 

◆ What are your standards when you consider such systems? 

 

◆ How can you improve the green degree of environment? 

 

◆ How can you implement your environmental protection institutions? 
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◆ What did you do to promote members in supply chain to improve utilization ability? 

 

◆  What elements are you considered about when you talk about “recycling” or “reusing” ? 

  

◆ How can you improve the recycle ability of members in green supply chain? 

 

◆ What technologies have been used when you improve the green degree of package and 

transport? 

 

◆ How do your partners decrease their degree of waste discharge? 

 

◆ How can you train your members to have enough technology so that they can practice in 

eco friendly way? 

 

◆ How can you communicate with local government so that they can support your actives?  

 

◆ How can you make use of local policy to promote your green supply chain? 

 

◆ What are your emergency plans when the green supply chain is destroyed (e.g. if one 

company in supply chain uses hazardous materials or the production is lower than the 

standard)? 

 

◆ Are there any social activities done by you? How do they benefit your green supply chain? 

 

 


