
 

Chapter 2  Literature Review 

There are four sections in this chapter. The first section is about evaluation criteria. 

Relevant studies about evaluation criteria for supplier selection will be reviewed in this 

section. The second section regards to ranking approaches. Several methods of supplier 

ranking will be introduced and compared. The third section discusses about supplier selection 

process, which a company applies to find out a suitable supplier. The fourth section 

summarizes the literature review and a basic model of contract manufacturer selection 

process is derived accordingly. 

2.1 Evaluation criteria for supplier selection 

Many studies focused on figuring out evaluation criteria used for supplier selection. 

Dickson (1966) interviewed with industrial procurement managers and summarized 23 

criteria that were applied for supplier evaluation. The top three evaluation criteria are quality, 

delivery, and previous performance. The study of Lehmann and O’Shaughnessy (1982) 

presented five criteria of performance, economics, integrative, adaptive, and legalistic for 

evaluating suppliers. Caddick and Dale (1987) suggested using quality, effectiveness of 

production plan and control system, previous performance, purchased items, and price as 

supplier evaluation criteria. Patton (1996) proposed seven criteria for supplier evaluation, and 

they were price, quality, delivery, sales support, equipment and technology, procurement, and 

finances. Tagaras and Lee (1996) recommended to adopt cost (including both direct and 

indirect costs), delivery, and incoming quality as supplier evaluation criteria. Choi and 

Hartley (1996) and Barbarosoglu and Yazgac (1997) considered that suppliers could be 

evaluated from quality of shipment, delivery, and cost. Maloni and Benton (1997) and 

Beamon (1998) evaluated the performance of supply chain management by cost. Su and 

Chang (2001) suggested quality, price, delivery, quantity, and service for supplier evaluation 
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and selection. 

There have been many researches regarding to supplier evaluation criteria since Dickson 

(1966), and it is not easy to distinguish which criteria are major and how the priority of 

criteria should be from these reports. Based on Dickson’s investigation result in 1966, Weber 

et al. (1991) examined 74 papers regarding to supplier evaluation and published between 

1967 and 1990, and determined the corresponding frequencies of the 23 evaluation criteria 

mentioned on these papers. Price, delivery, quality, and service are the four of the most 

popular criteria for supplier evaluation. 

Beside the criteria that provide quantitative data, some other qualitative criteria are also 

important for supplier evaluation. In Ellram’s research (1990) of supplier selection, not only 

quantitative criteria such as cost, quality, and delivery needed to be applied but also several 

qualitative criteria were recommended for evaluating suppliers’ performance and potential. 

These qualitative criteria were compatibility of management, consistency of goal, and 

supplier’s strategy. 

Some researchers were interested to figure out the evaluation criteria in different 

industries or operation. Qiu (1994) recommended quality, price, delivery, and quantity as the 

criteria for evaluating and selecting suppliers in order to achieve a world class manufacturer. 

Chen (1998) studied how the laptop companies in Taiwan managed suppliers and found that 

generally cost was the most important when Taiwanese companies evaluated suppliers’ 

performance. As to the suppliers of key components, the top three evaluation criteria to 

supplier performance were quality, cost and on-time delivery. Huang (2000) chose the 

Taiwanese companies in the industries of automobile, motor, bicycle, and computer which 

may or may not join the Corporate Synergy Development (CSD) system. He found that 

quality was the most important for supplier selection in these industries. Regarding to another 

important supplier evaluation item, cost, it was weighed differently among these companies. 
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The tier-2 companies (or “supplier companies”) in the CSD system and the companies not 

joining the CSD system considered cost as very important criterion for supplier selection; in 

comparison, the tier-1 companies (or “customer companies”) in the CSD system thought cost 

to be less important. Hu (2003) tried to find out the major criteria of supplier selection and 

evaluation in the high-technology industry in Taiwan. Chu (2004) investigated the differences 

of perspectives in supplier selection between high-tech and traditional industries and between 

multinational companies and outsourcing suppliers. 

2.2 Supplier ranking 

Several supplier ranking approaches were studied or developed for supplier selection, 

and these approaches are introduced as below. 

 Categorical method: According to the studies of Timmerman (1986) and Willis and 

Huston (1990), categorical method is to list the criteria of supplier evaluation first. 

When performing supplier evaluation, each supplier is ranked by specifying one of 

three levels (good, regular, or poor) to each of these criteria, and the one getting the 

most criteria with “good” ranking is the best supplier. 

 Weighted point method: Willis and Huston (1990) explained this method in steps. 

First is to determine and list the criteria for supplier evaluation (which is like 

categorical method), and second is to assign weight or importance to each criterion. 

When evaluating suppliers, surveyors score subjectively on each criterion, and a 

supplier’s final score is the sum of each criterion’s score multiplying its given 

weight. The higher final score the supplier gets, the better the supplier is 

considered. 

 Vender profile analysis, VPA: In order to reduce human uncertainty when scoring 
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on evaluation criteria for different suppliers, Thompson (1990) recommended 

vender profile analysis for supplier evaluation. VPA is modified from weighted 

point method and the major difference is that VPA requests to input a range of 

performance score on each evaluation criterion instead of a distinct value (score). 

Once getting all the ranges of all the criteria, Monte Carlo simulation is applied to 

estimate the average performance score of a supplier. 

 Dimensional analysis, DA: Different evaluation criterion has different unit, which 

makes evaluation results of these criteria could not be summed up directly. Willis 

and Huston (1990) represented this method of dimensional analysis for 

performance comparison between two suppliers. One supplier’s score of one 

evaluation criterion is divided by another company’s score of the same criterion, so 

that the effect of unit difference can be eliminated. 

 Vender performance index, VPI: Willis et al. (1993) proposed another method, 

vender performance index, for supplier evaluation. Vender performance index is 

modification from dimensional analysis and has similar calculation. The major 

difference is to divide a supplier’s performance score of one evaluation criterion by 

a standard score set by the supplier-evaluating company other than to divide by 

another supplier’s score. Therefore, VPI is easier than DA for figuring out the best 

supplier because all suppliers’ performances can be evaluated together by VPI but 

every time only two suppliers are compared by DA. 

 Analytic hierarchy process, AHP: Besides evaluation criteria, it is also very 

important to specify the weight to each criterion for supplier selection, and AHP is 

one method for figuring out the weights. To establish a supplier evaluation equation, 

generally a set of evaluation criteria need to be determined first, then AHP is 

applied to define the weights for these criteria, and then suppliers are rated on each 
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criterion with weight to get the final evaluation result. Narasimhan (1983) applied 

AHP to figure out the weights of evaluation criteria for supplier selection and 

supplier decision would depend on the sum of a supplier’s score on each criterion 

multiplying weight. Yang et al. (2006) endeavored to construct an outsourcing 

evaluation system of light emitting diode (LED) industry in Taiwan. Five 

perspectives were derived from the four perspectives of balanced scorecard (BSC) 

to establish this evaluation system, and they were financial capability, customer 

service capability, process capability, learning and growth capability, and response 

capability. 35 evaluation indicators were also selected under the five perspectives to 

fit with the characteristics of LED industry. Then AHP was used to determine the 

weight of each indicator and each perspective. 

 Cost-ratio method: Timmerman (1986) suggested quality, delivery, and service for 

supplier performance evaluation. Instead of using the three criteria directly, it is 

suggested to collect all the related cost data then to estimate the respective 

percentage of unit price for each evaluation criterion. 

 Cost of quality method, COQ: Fish and Shambu (2001) applied the concept of 

COQ (Cost of Quality) to turn evaluation criteria, such as quality, delivery, and 

service, into indexes of cost, and then suggested using these cost indexes for 

evaluation of supply chain’s performance. 

Totally eight methods introduced and explained above could be sorted out into three 

groups from their purposes. “Purpose” means what a supplier ranking method is used for. The 

three groups are: 

 “Scoring”, using to score suppliers: The first group includes categorical method, 

weighted point method, VPA, and COQ. 
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 “Supplier comparison”, applying to compare suppliers’ performances: DA and VPI 

belong to the second group. 

 “Criterion weight determination”, determining weights for supplier evaluation 

criteria: The third group includes AHP and cost-ratio method. 

All of the supplier ranking methods are summarized in Table 2-1. 

Table 2-1: Summary of supplier ranking methods 
Method Description Purpose 

Categorical 
method 

List evaluation criteria and rank suppliers subjectively 
by three levels. 

Scoring 

Weighted point 
method 

List evaluation criteria, assign weight to each criterion, 
and score subjectively on each criterion. A supplier’s 
final score is the sum of each criterion’s score 
multiplying its given weight. 

Scoring 

Vender profile 
analysis, VPA 

Input a range of performance score on each evaluation 
criterion and apply Monte Carlo simulation to estimate 
the average performance score of a supplier. 

Scoring 

Dimensional 
analysis, DA 

Compare two suppliers from dividing one supplier’s 
score by another company’s score of the same criterion 
to eliminate the effect of unit difference. 

Supplier 
comparison 

Vender 
performance 
index, VPI 

Divide a supplier’s performance score of one 
evaluation criterion by a standard score set for 
simultaneous comparison among suppliers. 

Supplier 
comparison 

Analytic 
hierarchy 
process, AHP 

Define the weights for evaluation criteria by AHP and 
rate suppliers on each criterion with weight to get the 
final evaluation result. 

Criterion weight 
determination 

Cost-ratio 
method 

Collect all the related cost data then to estimate the 
respective percentage of unit price for each evaluation 
criterion. 

Criterion weight 
determination 

Cost of quality 
method, COQ 

Turn evaluation criteria into indexes of cost for 
evaluation of supply chain’s performance. 

Scoring 

 

Even though the ultimate purpose of scoring suppliers is for supplier performance 

comparison, there is difference between the first and second groups of methods. When 
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applying the first group of methods, the evaluation results of all the criteria are required to be 

scores without unit or with the same unit and they can be summed up directly to get a final 

score, which makes direct performance comparison among suppliers feasible. In some other 

situations, however, the evaluation results may be with different units so that these results 

cannot directly be summed up to obtain a final score, and the second group of methods are 

applied to eliminate the effect of units and to make direct performance comparison between 

or among suppliers. 

2.3 Supplier selection process 

As to supplier selection process, Zhang (1996) recommended a process for component 

supplier selection as the following steps: 

1. Organize a cross-function team composed with departments of purchasing, 

marketing, production, and quality assurance in order for supplier selection. 

2. Interview with managers of a supplier company to understand how they manage, 

what they are concerned, and whether they are willing to cooperate with the 

customer company’s requests (such as shipments of small-quantity components). 

3. Send cross-function team to survey the supplier company on site in order to check 

the supplier’s quality assurance system, production management, technical 

capabilities, equipments, and finances. 

4. Have the supplier company to review design specification and quality requirement 

of the customer company then to make a quotation accordingly. 

5. Review the supplier’s quotation. Negotiate and work with the supplier to make 

quoted price reasonable. 
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6. Help the supplier to produce components that meet specification and requirement 

once when quotation negotiation is done and purchasing price is confirmed. 

 Hsu (2004) conducted empirical study to demonstrate a general supplier selection 

process of a global company as below: 

1. Request confirmation of a new supplier: A consensus to find a new supplier must be 

reached inside a company before starting supplier selection process. 

2. Preliminary review: Department of supply chain management performs preliminary 

review by a basic questionnaire and a supplier’s company profile and business style 

review to figure out suppliers that meet basic requirements. 

3. Criteria confirmation for supplier selection: An internal conference is held after 

preliminary review to examine preliminary review results and to confirm the 

criteria of supplier selection which will be put on an advanced questionnaire. 

Generally supplier selection criteria are capabilities (finances, management, 

technology, manufacturing, resource availability, quality assurance and control 

system, risk management, and after-sales service), performance of customer service, 

product quality and reliability, price, and a supplier’s location. 

4. Data collection and advanced questionnaire review: All suppliers are requested to 

reply the advanced questionnaire in time. Department of supply chain management 

follows up and reviews these replied questionnaires first. Then the suppliers 

passing questionnaire review are submitted for cross department review. Timing 

and team members for supplier on-site survey are determined if there is no 

objection to questionnaire review results. 

5. Supplier on-site survey: Survey team goes to visit the supplier, clarifies issues on 

the advanced questionnaire with the supplier, and examines whether the supplier is 
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capable to meet the company’s requirements. 

6. Survey result discussion: Each member of supplier survey team makes comments 

and scores from his/her professional viewpoint. The supplier which wins the most 

scores and gets the most members’ positive comments will be submitted for 

superiors’ review and approval. 

7. Notification of supplier selection result: When supplier decision is made, usually 

the department of supply chain management is responsible to inform the approved 

and disapproved suppliers. Requests for improvement are sent to the approved 

supplier and the supplier needs to reply with a corrective action plan. 

Based on several studies and business practices, Hsu (2004) constructed a selection 

procedure, mainly for component supplier selection, described below: 

1. Quotation review: Examine a supplier’s quotation to verify if the supplier is 

capable to meet the company’s requirement. 

2. Supplier on-site survey: Conduct a survey in a supplier site to examine all the 

concerned capabilities, processes, system, and working situation. 

3. Scoring on supplier selection criteria: Rate suppliers according to their 

performances on order fulfillment, finances, cost, quality, organization and 

management, and other concerned criteria (such as working environment, 

certification, green policy, etc.). 

4. Supplier selection: Recommend to apply benchmarking, categorical method, 

weighted-point method, or cost-ratio method to choose proper suppliers. 
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2.4 Summary of literature review 

The discussion of section 2.3 focuses mainly on selection processes for component 

suppliers, which may be able to apply for contract manufacturer selection if considering 

contract manufacturers as another kind of suppliers. Even though the three supplier selection 

processes in section 2.3 have different numbers of selection stages from four to seven stages, 

their basic logic to select a component supplier looks the same, which first checks inside a 

company to confirm the necessity of finding a new supplier, then collects the relevant 

information to sort out the candidate suppliers, evaluates the candidate suppliers based on the 

specified criteria, and then chooses the most qualified supplier based on the previous 

evaluation results. Therefore, a basic contract manufacturer selection process is derived 

accordingly (Figure 2-1). The process is described below: 

I. Request Confirmation 

An internal conference is held before starting a contract manufacturer selection process 

by reviewing the request and product requirements to find a new contract manufacturer, 

examining whether the current approved contract manufacturers are capable to meet the 

request and requirements, and evaluating the impact to add a new one on a company’s 

approved contract manufacturer list. 

II. Preliminary Review 

The in-charge department (usually the departments of supply chain management or 

purchasing) starts to search in the field and perform document review to find possible 

contract manufacturers for further examination in the next stage. Documents to review in this 

stage are company profile, financial statements, and replied results of a basic questionnaire. 
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III. On-site Survey 

A cross-function team is organized to survey contract manufacturers on site for 

evaluating the concerned criteria, such as system and critical processes, human resource, 

equipments, capabilities, and capacity. Usually the contract manufacturers to be surveyed are 

early informed with these concerned criteria so that they can get prepared to facilitate the 

survey. Product requirements or specification is given to contract manufacturers for review 

and quotation. 

IV. Decision Making 

Members of survey teams score the contract manufacturers on each evaluation criterion 

from their professional viewpoints and then make a team decision to recommend the best 

contract manufacturer. The decision is then sent for superiors’ review and approval. 

II. Preliminary 
Review 

I. Request 
Confirmation

III. On-site 
Survey 

IV. Decision 
Making 

 

Figure 2-1: Basic contract manufacturer selection process 

 

Comparing section 2.3 with section 2.1, evaluation criteria recommended by researchers 

could be applied in each stage of the basic contract manufacturer process as shown in Table 

2-2. 

 17



 

Table 2-2: Evaluation criteria for contract manufacturer selection 

Researcher 
Request 

Confirmation 
Preliminary Review On-site Survey 

Decision 
Making

Dickson (1966)   Previous 
performance 

 Quality 
 Delivery 

 

Craddick and 
Dale (1987) 

  Previous 
performance 

 Purchased items 

 Effectiveness of 
production plan and 
control system 

 Price 
 Quality 

 

Ellram (1990)    Compatibility of 
management 

 Consistency of goal 
 Supplier’s strategy 

 

Weber et al. 
(1991) 

   Delivery 
 Price 
 Quality 
 Service 

 

Qiu (1994)    Delivery 
 Price 
 Quality 
 Quantity 

 

Patton (1996)   Finances  Delivery 
 Equipment 
 Price 
 Procurement 
 Quality 
 Sales support 
 Technology 

 

Tagaras and Lee 
(1996) 

   Cost 
 Delivery 
 Incoming quality 

 

Choi and 
Hartley (1996) 
and 
Barbarosoglu 
and Yazgac 
(1997) 

   Cost 
 Delivery 
 Quality 
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Table 2-2: Evaluation criteria for contract manufacturer selection (continued) 

Researcher 
Request 

Confirmation 
Preliminary Review On-site Survey 

Decision 
Making

Maloni and 
Benton (1997) 

   Cost  

Chen (1998)    Cost 
 Quality 
 On-time delivery 

 

Huang (2000)    Quality 
 Cost 

 

Su and Chang 
(2001) 

   Quality 
 Price 
 Delivery 
 Service 

 

 

The four stages of basic contract manufacturer selection process on Figure 2-1 are the 

second to the fifth column in the first row of Table 2-2, and the evaluation criteria obtained 

from the studies in section 2.1 are filled into the proper stages by referring to the introduction 

in section 2.3. Research results in section 2.1 are not applicable to stage “Request 

Confirmation” because in this stage a company needs to determine if it is necessary to find a 

new contract manufacturer and the focus of this stage is inside a company, instead of outside 

a firm. During “Preliminary Review”, criteria are preliminarily reviewed from the data 

published on contract manufacturers’ company websites, such as previous performance 

(reviewed from “Successful Stories” of successful examples that a contract manufacturer has 

achieved) and finances (from annual reports), so that general information about a contract 

manufacturer is obtained. Many criteria are used in the stage of “On-site Survey” because 

actual performance of a contract manufacturer needs to be carefully examined. The most 

popular criteria are quality, price/cost, and delivery. “Decision Making” is based on 

evaluation results of all the previous stages, so that all the criteria are considered here. 

Combining the discussion above with figure 2-1, a basic model of contract manufacturer 
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selection process is established (Table 2-3). 

Table 2-3: Basic model of supplier selection process 

Selection Stage 
I. Request 

Confirmation 
II. Preliminary 

Review 
III. On-Site 

Survey 
IV. Decision 

Making 

Evaluation 
Criteria 

 
 Previous 

performance 
 Finances 

 Quality 
 Price/Cost 
 Delivery 

 

 

Some ranking methods of section 2.2 are applied to integrate all criteria into an 

evaluation equation, which’s output is a quantified numeral or score of a performance 

evaluation result. Quantified numerals or scores make evaluation results comparable with 

each other and hence the decision of contract manufacturer selection could be made easier. 

The others of ranking methods help to determine the weight of each criterion for performance 

evaluation. All these ranking methods should be able to apply to contract manufacturer 

selection as well as component supplier selection. 

Based on the literature review results, a basic model of contract manufacturer selection 

is established with evaluation criteria specified in the relevant stages. However, this model is 

established based on the previous researches which focused on evaluation of component or 

sub-system (which is part of final product) level suppliers, and it is not certain whether this 

basic model is applicable for selection of contract manufacturers (ODMs or EMS suppliers). 

This study will start from this basic model and then examine what model is currently applied 

for ODM or EMS supplier selection in the field. It is expected to establish a model of contract 

manufacturer selection, including stages and activities in each stage of the selection process. 
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