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ABSTRACT

“Supplier selection” is the basic building block for any sustainable supply chain network. It is
a process of finding the best/alternative set of potential suppliers, at the right time, at the right
price, in the right quantity with right quality for a stipulated time horizon. For sustainable and
dynamic market scenario, every organization focused on their core competencies while non-
core competence activities get outsourced. Supplier gets involved in the product outsourcing
process. Cost of materials and services for finished product incurred more than 60% of total
sales. Selection of right supplier results in reducing operational cost, lead time; while
increasing product quality, profit, competitiveness, customer satisfaction. In the competitive
market, all boundaries collapse between firms and collaborative work environment is at first
priority. To identify the best supplier(s), various direct and indirect criteria involved which
are influencing on supplier evaluation and selection process. Therefore, this problem is
considered to be multi-criteria decision making (MCDM) problem. In this process many
conflicting criteria gets involved which needs to be ranked or given preference according to
organization’s policy. Various qualitative as well as quantitative approaches are available in
the literature. From a comprehensive literature review, numerous gaps were identified. To
bridge these gaps three broad objectives mentioned which is considered as the contribution to
the body of knowledge. This research also gives many insightful implications to
academicians, researchers and practitioners.
Major contributions made in this research are as follows:

e A comprehensive literature review is done and identifies research issues related to the

supplier selection in an automotive industry.
e MICMAC analysis in ISM based methodology here provides the idea on driver-

dependence power to all supplier selection factors.



e Comparative study of qualitative methodologies such as AHP, fuzzy-AHP, fuzzy-
TOPSIS, IRP, weighted-IRP is done to rank the suppliers.

e Mixed-integer non-linear programming (MINLP) model is developed for multi-time
period, multi-source and multi-product scenario supplier selection problem under
deterministic scenario. This MINLP mathematical model is illustrated with two
different sized problems (2T-4S-2P and 4T-10S-7P problems).

e A new approach of flexible supplier selection integrates the results of qualitative and
quantitative methods to get better results considering long term buyer-supplier
relationship. Two numerical illustrations 3T-6S-3P and 4T-6S-6P problem are
provided to show the working methodology.

e A mathematical model for a stochastic business scenario is proposed. The proposed
model handles multi-source, multi-product problem with addition for a multi-time
period. The proposed model is developed for three cases where 1) supplier’s capacity
is stochastic 2) demand is stochastic, and 3) both capacity and demand is stochastic. A
chance constraint mathematical approach is used to solve the proposed stochastic
model. Two numerical illustrations 2T-4S-3P and 10T-10S-10P are also provided
here.

e A case study: Real time data from an automotive company is collected and the

proposed model is tested and validated for the real data.

Keywords: Outsourcing, Supplier selection, Supplier evaluation, MCDM
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