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Summary:  Supplier evaluation is an essential purchasing functions, and prerequisite for effective 
supply chain management.  Traditional supplier selection criteria include price, quality, delivery, and 
service.  Recent customer requirements, competitive pressures, legislation and resource conservation 
and sustainability opportunities have motivated companies to give their environmental performance a 
higher priority.  However, many organizations still consider operating environmentally means higher 
costs, just like what they once thought about quality improvement.  This paper explores how cost 
savings and new opportunities can be gained through implementing environmental initiatives in supply 
chain management using an AHP-based model for supplier evaluation.  In order to identify supplier 
environmental performance indicators and facilitate continuous improvement in this area, a supplier 
evaluation and benchmarking model is proposed.  The model framework is based on the logical 
extension of the ISO 14031—Environmental Performance Evaluation (EPE) guidelines, taking a 
Deming’s Plan-Do-Check-Act (PDCA) approach to bring continuous improvements.  An AHP-based 
routine is used to conduct the suppliers evaluation and benchmarking process.  
 
1.  Introduction 
 
Literatures reveal that environmental management is becoming an integral part of business strategy 
driven by customer requirements, competitive pressures, government regulations and legislation, and 
resource conservation opportunities and so on. In addition, Hanna and Newman (1994) note that 
customers, both industrial and consumer, have become more environmentally conscious in recent 
years.  The increasing general awareness of environmental management systems (EMS), such as BS 
7750, ISO 14001 or the EU’s Eco-Management and Audit Scheme (EMAS), have made companies 
become more environmentally proactive. This trend is set to accelerate with escalating  public 
pressures. 
 
This paper describes the design and application of the proposed Supplier Environmental Performance 
Evaluation (SEPE) model to benchmark suppliers’ environmental performance with a view to bringing 
about continuous improvement.  The aim of this SEPE model is to help companies gain competitive 
advantages through: 
 
• Selecting meaningful environmental performance indicators; 
• Benchmarking the environmental performance among suppliers using AHP; 
• Facilitating continuous improvement on the performance through P-C-D-A iterations; and 
• Assisting in building and implementing environmental management systems along one’s supply 

chain or value chain. 
 
2. Potential Benefits and Opportunities from Environmental Supply Chain Management 
 
Enarsson (1997) suggests that companies of today do not necessarily have a dilemma between 
satisfying the needs for environmental concerns and profitability.  However, Denton (1998) reports that 
many businesses still consider environmental improvement being a cost center, just like what they once 
did with quality. It is true that the environmental performance like quality may incur some initial short-
term costs, but in the long run, the benefits and savings resulting from sound environmental practices 
would outweigh the initial investment.  Denton believes that companies that see the environment as a 
cost rather than a chance to gain a competitive advantage are perhaps missing the best opportunity of 
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this decade.  In 1980s, quality was the vehicle that delivered greater profits and market share, but many 
businesses were late to recognise that quality is in fact a profit spinner rather than a liability.  It was 
only the success of the Japanese and consumer pressure that created the quality revolution.  In the 
2000s, it is the environment that holds enormous potential for business. 
 
In fact, a company can utilize their environmental programs to reduce all round manufacturing costs. 
According to Klassen (1993), there are two types of environmental costs, i.e. the cost for improving the 
environmental performance, and the cost of neglecting the need for operating environmentally.  The 
former includes the costs of training for sound environmental management and the facilities for 
preventing, monitoring, auditing and controlling pollution.  The latter includes the cost of not meeting 
stakeholder requirements, the cost of non-conformance (eg. fines, increasing liability insurance, and 
clean-up expenses), the cost of lost opportunities from negative public relations, and the uncertain cost 
of potential future liabilities.  It is true that the sooner an organization treat the environmental challenge 
as a competitive opportunity, the more likely it is to benefit from it. 
 
In recent years, a number of researchers and practitioners have reported that the green wave offers a 
company opportunities to add value through use of renewable resources, minimal environmental 
impact of raw materials extraction, use of non-endangered species and reduce impacts when raw 
materials are transported to the production center. Well-developed efforts, such as pollution prevention, 
recycling, and energy conservation programs, are already the norm throughout industry as a mechanism 
to control these costs (Bhat, 1998; Denton, 1998; Enarsson, 1997; Kinlaw, 1993; Blumenfeld, 1992). 
Consequently, cost savings and new opportunities from environmental initiatives are feasible.  
 
As Hoek (1999) suggests, a more far-reaching approach, value seeking, should be adopted in 
environmental management with strategic commitment, supply chain initiative, supplier partnership 
and so on.  Supplier environmental management has started to emerge as a theme in response to new 
international standards and regulations. 
 
3.  Supplier Environmental Performance Evaluation (SEPE) 
 
Nowadays, some proactive companies have been evaluating suppliers on their environmental 
consciousness.  Craig (1997), Green et al. (1998), HKPC (1996) and Knight (1995) show examples of 
Environmental Conscious Supplier (ECS) evaluation processes.  Case studies on the ECS evaluation in 
four international companies, namely B&Q, British Telecom, The Body Shop and Sun Microsystems 
Incorporation, discussed by Fung et al., (1999) (see Table 1) form a good basis for the SEPE model 
described in this paper. 
 

Table 1: Comparison of ECS evaluation systems of selected international companies 
 
Company Evaluation Expectations Evaluation Media 
B&Q • Safety and integrity of the product 

• Supplier’s quality performance  
• Supplier’s environmental policy 
• Supplier’s record on environmental actions 
• Supplier’s claims on packaging and other 

environmental issues 

• QUEST system Questionnaire 
• Site visit 
• Additional correspondence 
• (Grades range from A to F) 

The Body Shop • Environmental management 
• Auditing practices 

• Environmental Rating Scheme  
• (Initial questionnaire: 0-2 stars) 
• (Detailed questionnaire: 3-5 

stars) 
British Telecom • Environmental insurance and compliance 

• Internal quality standards 
• Environmental policy 

• Questionnaire 

Sun Micro-
systems, Inc. 

• Quality, delivery, flexibility and lead-time 
• Environmental efforts 

• Suppliers earn points for 
positive performance and have 
pints subtracted for 
substandard performance 

• Suppliers can earn up to a total 
of 100 points 
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3.1  Development of an AHP-based SEPE model 
 
In this research, a model is designed and developed with reference to the Deming’s PDCA concept and 
a logical extension of the ISO 14031—EPE standard.  Figure 1 shows the overall implementation 
process flow of the proposed SEPE methodology.  This model is applicable to any organization that 
wishes to establish and implement an environmental purchasing strategy (EPS) with a view to assuring 
that suppliers operate in conformance with their stated environmental policy, and facilitating 
continuous improvement in relevant areas.  The extent to which the proposed procedures are followed 
depends on such factors as the environmental policy of the organization, the nature of the materials 
purchased as well as the circumstances and local legislation in which the suppliers operates. 
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Figure 1  The proposed SEPE model 
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3.1.1  The Plan Phase 
 
a)  Getting Management Commitment 
Planning in the SEPE process involves reviewing or identifying those environmental aspects of the 
supplier activities, products and services that have generated environmental purchasing objectives and 
targets. Support of the SEPE by top management should be obtained very early in the process. 
 
b) Forming the SEPE Team and Fixing the Terms of Reference 
Once the top management is committed to the SEPE approach, a team is then formed with a well 
defined set of goal and objectives in order to guide its operations. 
 
c)  Identifying High-Risk Suppliers 
To evaluate the environmental impacts of every supply chain activities would be expensive and 
impractical, targeted suppliers which are more likely to affect the overall environmental performance of 
the entire supply chain have to be identified.  The scale and nature of the suppliers’ operations, 
products and services, and the size and importance of the contracts concerned are among the factors to 
be considered while deciding whether a supplier belongs to the high risk category.  
 
d)  Determining the Supplier Environmental Performance Indicators (SEPI) 
The SEPE process should concentrate on the selection of environmental performance indicators (EPI). 
A very critical part of the SEPE process should be to determine the meaningful indicators which can 
readily reflect how the suppliers perform environmentally(Lee, 1998).  Eagan and Joeres (1997) claim 
that companies are increasingly interested in using EPI to gauge how well their environmental goal and 
objectives are met.  In addition, Wathey (2000) suggests that SEPI is a more cost effective supplier 
evaluation tool than what has generally been applied. It allows the measurement of tangible and 
significant aspects of environmental performance at a given point or over time.  
 
One of the purposes of SEPE is to determine whether the supplier’s environmental performance meets 
the company’s environmental purchasing goal and objectives.  The cause-and-effect diagram or the 
fish-bone diagram is a practical means for tracing the figure out the factors affecting the supplier 
environmental performance as illustrated in Figure 2.  
 
e)  Setting the Questionnaire 
Once the factors affecting suppliers’ environmental performance have been identified, design of 
questionnaire will follow.  The questionnaire can serve as a means of understanding suppliers’ current 
environmental activities with a view to soliciting and disseminating the best practice among other 
supply chain practitioners. 
 
3.1.2  The Do and Check Phases 
 
The Do phase involves the measurement and collection of data through questionnaire and site visit.  
Evaluation measurement allows an organization to better understand and quantify where their suppliers 
are in relation to their environmental purchasing objectives and targets. It also provides a basis for 
determining the requirements for improvement.  The data captured can help determine the values for 
respective SEPI. 
 
During the Check phase, the data are analysed and evaluated to help extract useful information 
concerning the supplied material’s impact on the environment. The SEPE team can thus determine 
whether the supplier meets all or part of the environmental metrics.  If a supplier is found performing 
environmentally badly, the evaluation step should also highlight ways to help them improve. 
 
A good evaluation should be as fair and objective as possible. In this model, an additional methodology 
is needed to capture both the fair and objective evaluation measures. As discussed before, the AHP 
makes the supplier selection process possible to quantify the intangible factors in a more elaborate way 
than in the conventional subjective manner. Apart, AHP is a suitable approach for determining both the 
importance of weights for indicators and the relative ranking of a number of alternatives. 
 
a)  Hierarchical Structure (Step 1) 
In order to develop objectivism, the SEPE team should follow the AHP-based procedure as shown in 
Figure 3 to check the supplier’s environmental performance. The first step of the AHP-based procedure 
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is the construction of a hierarchical structure which can be converted from the fish-bone diagram 
presented in Figure 2 to evaluate supplier’s environmental performance as shown in Figure 4.  
 
b)  Relative Importance of the Indicators and Sub-indicators (Step 2) 
In this stage, the SEPE team should do a pairwise comparison towards the indicators and sub-
indicators. Later on, with the help of the software package, Expert Choice, the importance ratings for 
individual indicators with the inputs from pairwise comparisons are calculated.  Once the pairwise 
comparisons are obtained from the SEPE team, the relative weights (wi/wj) of the level 1 attributes are 
computed as shown in Figure 5.  
 
c)  Environmental Performance of the Supplier (Step 3 to Step 5) 
With the help of filled questionnaire which collected from the Do phase, in step 3, the SEPE team 
should able to identify the quantitative measures or qualitative evaluations that describe the extent to 
which each supplier achieves the sub-indicators and enter their judgement into the Expert Choice.  
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Figure 2 A cause-and-effect / fishbone diagram for determining the key factors affecting 

suppliers’ environmental performance 
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Figure 3:  AHP-based procedure for SEPE 
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Figure 4  Hierarchical structure of the SEPE model 
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Figure 5   Pairwise comparison matrix for level 1 of the SEPE model 
 
3.1.3  The Act Phase 
 
If the data from previous phases are used to make meaningful environmental improvements, the results 
have to be clearly communicated to the suppliers.  During SEPE, it may be found that the supplier’s 
performance does not meet the corresponding target or objectives or they are less competitive than 
other suppliers.  The root causes of the problems will be identified and acted upon accordingly. 
 
4.  Conclusions 
 
This paper describes an environmental initiatives in developing and implementing an SEPE model for 
measuring how well suppliers perform against key environmental indicators as well as the 
corresponding performance of other suppliers in the market.  The model allows buyers to effectively 
benchmark their suppliers’ environmental performance with that of the “best suppliers” on list, with the 
help of AHP-based evaluation procedures. The results from the exercise will form the basis for 
negotiations with the under-performers in order to set targets for continuous improvement.  
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