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ABSTRACT

Big Data has been steadily gaining prominence in the last decade. It has been applied extensively
in banking sectors, retail industries and government agencies for analyzing spending behavior of
customers, security and fraud detection, sentiment analysis etc. However, Big Data application in
Operations and Supply Chain Management (OSCM) is relatively new. Even though, most
organizations expect huge benefits from Big Data applications in their supply chains, the actual
use is much less and a fairly large number of firms fail to unveil its business value. Big Data
involves huge volumes of data capturing and its accurate analysis. Information technology plays a
vital role in it. The use of various information technology enabled infrastructure (e.g. enterprise
resource planning (ERP), radio frequency identification (RFID), internet of things (1oT), cloud
computing and electronic data interchange (EDI)) in OSCM enable a firm to effectively maintain
control over its information, material and financial flows. The benefits of integration of these
technologies in OSCM have been studied by many researchers in the past. However, the
integration of Big Data in OSCM from the viewpoint of 3V i.e., volume, velocity and variety
concept is still an unexplored territory.

Various processes involved in OSCM generate hugely voluminous data having the essential
3V characteristics of Big Data. This Big Data has huge potential to unravel the hidden business
insights that can help an organization outperform its competitors. Due to the substantial benefits
of Big Data in OSCM, this field of study has been continuously growing from just an emerging
area, not a long back to a full-fledged research area at present, drawing attention of practicing
professionals from industry as well as academicians worldwide in equal measures. Many

theoretical frameworks on Big Data for OSCM have been proposed. However, the complexities



associated with the 3V concept of Big Data have generally not been addressed in these frameworks.
This research proposes Big Data frameworks in three key domains of OSCM namely, procurement,
joint procurement and carrier selection, and facility layout problem.

This research further identifies and analyzes the interactions among various enablers which
are critical to the success of Big Data initiatives in OSCM. For this purpose, fourteen enablers of
Big Data in OSCM have been selected from literature and consequent deliberations with experts
from industry. Three different multi criteria decision making techniques (MCDM) namely,
interpretive structural modeling (ISM), fuzzy total interpretive structural modeling (Fuzzy-TISM),
and decision making trial and evaluation laboratory (DEMATEL) have been used to identify
driving enablers. Further, common enablers from each technique, their hierarchies and inter-
relationships have been established.

The research then attempts to model the supplier selection and lot-sizing problem using Big
Data, with a view of overall reduction in the procurement cost as well as carbon emissions. The
parameters used in the mathematical model are chosen so as to represent 3V dimensions of Big
Data. Carbon emissions caused due to ordering, holding the inventory, production and handling
and transportation have been considered. The proposed mathematical model is a mixed-integer-
non-linear-program (MINLP). Further, for the purpose of evaluating the carbon emissions, three
different carbon regulating policies namely, carbon cap-and-trade, strict cap on carbon emissions
and carbon tax on emissions, have been considered and insights are drawn. The validation of the
proposed MINLP has been done using a randomly generated dataset mapped on the 3V parameters

of Big Data, i.e. volume, velocity, and variety.

The research further explores the integration of Big Data in the domain of dynamic cellular

facility layout problem (DCFLP). The 3Vs of Big Data are mapped to FLP, which has been

Vi



formulated as MINLP. Principal component analysis (PCA) is used to reduce the number of factors
affecting layout design. A simulated annealing (SA) based metaheuristic has been used to solve
the model and for generating different dynamic layout pools. Three different MCDM techniques
namely, interpretive ranking process (IRP), weighted-IRP and The Techniques for Order of
Preference by Similarity to Ideal Solution (TOPSIS) are utilized to rank the layouts. Finally, an
aggregated ranking is derived using an integer linear programming based method to select the best

layout.

Lastly, thesis is concluded by highlighting the major contributions of this research work, and

suggesting some directions for the future research.

Keywords: Big Data, Operations and Supply Chain Management (OSCM), facility layout problem

(FLP), procurement problem, supplier selection, order allocation, cellular facility layout, MCDM
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