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ABSTRACT

Organizations continuously endeavour to enhance their decision-making processes due to the
fast-paced and competitive nature of the business environment. To maintain a competitive edge
in the market, it is essential to thoroughly assess the factors that influence facility location
decision. This includes analysing competitors strategies, monitoring market trends,
understanding customer behaviour, identifying market opportunities, anticipating potential
disruptions, and other pertinent considerations. The existing research and models in the field
of competitive facility location (CFL) face significant gaps and challenges that impede
decision-makers from making informed and efficient decisions.

One such gap is the overlooking of market dynamics and demand fluctuation. Many CFL
models assume fixed demand; however, in the real world, demand can fluctuate based on the
attractiveness of a product or service.

Another significant gap is related to the customer choice rule. The most commonly used
customer choice rules in CFL models are binary and proportional. In the binary choice rule, it
is assumed that customer spends all the buying power on one facility that has the maximum
attraction to the customer. In contrast, the proportional rule dictates that customers patronise
all available facilities in proportion to their attractiveness. The attractiveness may be based on
proximity, utility, or customer may have some personal preferences. These assumptions may
not hold in the real world. These assumptions may not hold in the real world. Firstly, these
rules assume that customers will select at least one facility, even if they customer is not
attracted to any facility, ignoring the possibility of customers switching to alternative options
or unmet demand. This can result in inaccurate demand modelling and flawed decision-making
processes. Secondly, the proportional rule assumes that demand is distributed proportionally

between all firms, which may not be realistic in the age of e-commerce. Studies show that



delivery costs significantly impact customer purchase decisions, and splitting demand among
several firms can result in high delivery costs due to contingent free shipping policies. Also, in
retail shopping, it can lead to high travel costs. Customer choice modelling inaccuracies can
result in sub-optimal location design, pricing strategies and flawed decision-making.

Another important factor that impacts the accuracy of CFL models is quality of the facility.
Quality refers to characteristics other than distance that attract customer toward the facility
(Feranandez ef al., 2007). The location of facilities and their quality are two most important
forces that influence customer behaviour (Fernandez et al., 2019). While, only a few recent
articles have incorporated quality as a variable, and it is often treated as a fixed parameter.
Additionally, pricing is a crucial determinant of customer behaviour.

Finally, in location decision-making, an essential factor is the ability to meet customer demand
during disruptive circumstances. Such circumstances can impede the delivery of products and
hinder facilities from fulfilling customer orders, posing a challenge to maintaining operational
efficiency and cost-effectiveness.

It is crucial to have accurate solutions to make effective location decisions, as small variations
in location and design choices can lead to significant profit losses. However, the CFL model is
complex and difficult to solve using exact algorithms, making it challenging to obtain accurate
solutions.

This thesis addresses these gaps between the current models and practical location decision-
making scenarios. To address the aforementioned gaps, the thesis proposes a novel foresight
location equilibria model that incorporates price-elastic demand. Additionally, a customer
choice model is developed to allow for demand flexibility and capture the multi-layered
decision-making process of customers. To address disruptions, the thesis offers strategies
businesses can use to handle such events cost-effectively. Moreover, a two-phase

approximation algorithm is suggested to solve the complicated CFL model optimally.



The customer choice model proposed in this thesis considers various factors, including the
online shopping environment, delivery costs, a minimum attractiveness threshold, the potential
for unfulfilled demand, and demand shifts. These components are integrated to reflect real-
world customer behaviour more accurately. Moreover, the study emphasises the significance
of pricing, quality, and location in influencing customer purchasing decisions. It also considers
the concept of price discrimination, a common pricing approach firms utilise in real-world
markets. The study also emphasises the importance of considering the dynamic nature of the
market and provides a foresight planning strategy that can help businesses in competitive
markets. Decision-makers can use this strategy to gain a competitive advantage by anticipating
changes in demand, supply, and other market conditions.

Additionally, this thesis also addresses the research gap pertaining to challenges against
environmental factors, which serve as an essential and critical factor in location decision
problems for meeting demand during disruptions. The thesis proposes a model and approaches
to provide strategies to meet demand for relief organization to meet with disruptive
circumstances economically and efficiently. By considering the impact of disruptions on
facility location decisions, organisations can make better decisions and prepare for any
potential disruptions. This can ultimately lead to increased operational efficiency, cost-
effectiveness, and improved customer satisfaction.

A novel two-phase heuristic algorithm with exploration and exploitation phase is introduced in
this thesis to optimally solve the prosed CFL models. The effectiveness of the algorithm is
compared with seven well-known heuristic and hybrid heuristic. The result shows that the
proposed heuristic outperformed existing heuristics.

The models and solutions proposed in this thesis aims to fill the gaps and challenges in the
current research in various areas, such as CFL, customer behaviour modelling, and

humanitarian relief operations. By incorporating key factors such as market competition,
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customer preferences, and logistics constraints, decision-makers can make more practical and
realistic decisions that enhance their competitive edge in the market.
Keyword: Competitive facility location, Customer choice rule, Approximation algorithm,

Foresight planning
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