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ABSTRACT 
The objective of managing the supply chain is to satisfy the requirements of the customers with 

planned flow of materials from vendors in order to affect a balance between what are often seen as 

conflicting goals of high customers service, low inventory, low cost by eliminating wastages, 

improved quality to achieve zero defects, shorter lead times at different stages of the supply chain, 

low unit cost, high flexibility to meet the needs of the end-customers etc. While designing a supply 

chain, decision makers attempt to evolve strategic alliances with the potential vendors. Vendors play 

significant role in the overall performance of supply chain. Hence, modeling vendor related issues are 

vital for effective management of supply chains. 

With respect to the need mentioned above, this research aims to provide effective models to support 

decision-making in vendor selection problem in a supply chain. Specifically, following aspects have 

been considered in this research: (1) formulation and testing of some hypotheses on vendor related 

issues in Indian context, (2) development of a case study, which provides insights about vendor 

selection decisions, (3) development of a fuzzy programming model for vendor selection problem, (4) 

development of a fuzzy goal programming model for vendor selection problem, and (5) development 

of a hybrid decision model of AHP-goal programming for vendor selection problem. 

A questionnaire-based survey was conducted to gain insight into vendor related issues in the context 

of supply chains in select sectors of Indian industries. Four sectors of the Indian manufacturing 

industry; namely, automotive, engineering, electrical & electronics, and fast moving consumer goods 

were covered. Thereafter, some hypotheses are framed and a questionnaire-based instrument is 

developed. The descriptive statistics from the survey, and hypotheses testing provide us insights about 

vendor related issues. A case study is developed using case study methodology Yin (1994), SAP-LAP 

analysis, and SWOT methodology, which provide us insights about vendor selection decisions in 

Indian industry. Due to increasing uncertainty in a globally competitive business environment 

uncertainty related issues in vendor selection decisions have been modeled through fuzzy 

programming model, and fuzzy goal programming model has been employed for vendor selection 

problem. Finally, a multi-criteria decision model using AHP and goal programming modeling has 

been developed to handle tangible and intangible criteria in vendor selection problem. 
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The major contributions of this research are as follows: 

• A literature review has been conducted to identify various issues and gaps related to vendors 

in the context of supply chains, and vendor selection problem in particular. Thereafter, a 

questionnaire has been developed to identify vendor related issues. 

• Various issues related to vendors in four sectors namely automotive, engineering, electrical & 

electronics, and fast moving consumer goods industries of Indian manufacturing firms have 

been identified and discussed on the basis of an empirical study. 

• Six hypotheses concerning vendor related issues and sector-specific practices have been 

formulated and tested using statistical tools. 

• A case study has been developed and analyzed using Case Study Methodology Yin (1994), 

SAP-LAP technique, and SWOT analysis. The aim is to gain insight about vendor selection 

decisions in a typical Indian firm. 

• A fuzzy programming model has been developed for vendor selection problem, when the 

capacity of each vendor is not known with certainty. The uncertainty of the fuzzy type is 

modeled using linear membership function. 

• A fuzzy goal-programming model is developed, which is useful for solving the vendor 

selection problem in a supply chain when the goals are not clearly stated. The formulation 

can effectively handle the vagueness and imprecision in the statement of the objectives. 

• A hybrid decision model using AHP and goal programming has been developed for vendor 

selection problem. This hybrid methodology incorporates a mix of quantitative and 

qualitative criteria such as price, percentage rejection, percentage of late deliveries, technical 

capability, support for repair and service, and reputation and attitude of a vendor. The 

Analytic Hierarchy Process (AHP) has been used for the purpose of quantification of 

qualitative criteria, which are then used in goal programming for the selection of vendors in a 

supply chain. 

The present research provides a better understanding on the status of vendor related issues in select 

sectors of Indian industries. The research provides various models, which incorporate the uncertainty 

related issues and multi-criteria nature of vendor selection problem. The multi-criteria model 

developed enables to handle the tangible and intangible criteria in the vendor selection process. The 

limitations of the present work and the scope for future work are also outlined in the last chapter of 

this dissertation. 
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