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ABSTRACT

Procurement is the process of buying goods or services from an external source. It is an
important business function which ensures procurement of quality goods in the right amount
at right time within right cost. With increased market competition globally post 1990’s,
business organizations have finally realized that procurement is a strategic and tactical level
activity than a simple clerical one. Since procurement is an initial and the most crucial step in
the entire supply chain, effective procurement can enhance a firm’s competitive advantage and
overall business performance. Hence, an effective and efficient procurement strategy is
required for any industry to minimize costs, maintain quality of end products, avoid delays and

improve overall supply chain performance.

Selection of suppliers and carriers based on various criteria important for the manufacturing
firm is the first step towards efficient procurement. In this research, different qualitative models
are applied to prioritize suppliers and carriers considering various traditional and non-
traditional parameters. However, different qualitative models provide different supplier/carrier
rankings causing a difficulty in final decision making. This research work develops an ILP
based model for consensus ranking of suppliers and carriers considering ranks obtained from
various qualitative models. In addition to this, the dynamic procurement models are also
proposed by integrating lot-sizing, supplier selection and carrier selection. These procurement
models are developed for carbon trading market using carbon emission constraint. It is referred
as dynamic sustainable procurement (DSP) model. The proposed procurement models are
either mixed integer linear programs (MILP) or mixed integer non-linear programs (MINLP)
type and optimal solution cannot be obtained in realistic time for large size problems.

Therefore, a heuristic (H-1) based solution methodology is also proposed to solve large sized



MILP and MINLP models. The optimal and heuristic solutions obtained are also statistically

compared to show the efficiency of proposed heuristic (H-1) approach.

These proposed models are further extended to capture uncertainties in the form of fluctuations
in demand, supplier capacity and carrier capacity using fuzzy and stochastic parameters. These
procurement models are referred as fuzzy sustainable procurement (FSP) using triangular fuzzy
numbers and stochastic sustainable procurement (SSP) model using chance-constrained
programming. Besides uncertainties, the research work also propose goal based procurement
models considering various goal targets prioritized by the firms, thus, to address firm’s targets
into procurement modelling. These models are referred as goal based dynamic sustainable

procurement (GDSP) model and goal based stochastic sustainable procurement (GSSP) model

Finally, the research proposes a flexible dynamic sustainable procurement (FDSP) model to
integrate quantitative and qualitative models to develop a procurement plan taking care of both
qualitative and quantitative parameters desired by the firm. A case study is also conducted to

validate the proposed models for real-time industry data.

Keywords: Dynamic procurement, Sustainability, Flexibility, quantitative modelling
(Stochastic, fuzzy, goal based, ILP, MILP, MINLP, Heuristic), qualitative modelling (AHP,

TOPSIS, Fuzzy-AHP, Fuzzy-TOPSIS, IRP, Weighted IRP, DEMATEL, BAK)
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