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Abstract  

Successful companies with a more significant market share did not grow to reach that height 

overnight, but their success boils down to business strategies and ensuring that consumer demands 

are met without delay. The purpose of this study is to investigate how a company can select the best 

location to build a distribution center. Earlier studies have proved that building a distribution or 

logistics center is a complicated decision, which has to consider several factors. Therefore there is 

the need to employ several optimizations to solve this complex issue. This study reviewed some 

articles and books to explore the various factors in the location decision-making and employed a 

single case study of Melcom Ghana limited to explore and investigate the major factors that 

influence their distribution center location decision-making. This therefore resulted in a major 

limitation of generalizability of results and findings. The significant factors that influenced 

Melcom’s decision making were cost, population, government policies and customer proximity. 

With the help of the AHP, four alternative cities namely; Kumasi, Accra, Tamale and Takoradi 

were also considered with a pair wise matrix synthesizing both the factors and alternatives to select 

Accra as the best location for Melcom to build their distribution centers. This study highlighted 

market and transportation attributes as the main competitive advantages to build a distribution 

center at a commercial location like Accra and also sub factors like labor availability, demand 

points, tax policies, infrastructural developments, flexibility in transportation mode and expansion 

to be considered in the location decision-making. 
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1 INTRODUCTION 

Facility location decisions are observed to be of immense benefit in the long-term planning of every 

manufacturing organization in the supply-chain as it plays a significant role in the strategic plan of 

every firm (Chopra and Meindl 2007). The location of a distribution center stands out among the 

possible solutions to ensure that the strategic plans of organizations work out in the long run 

(Szeremeta-Spak and Colmenero, 2015). Supply chain management is an approach to manage 

material and information flows between suppliers and customers as well as different functions 

within a company with many researchers claiming facility location is associated with the effective 

management of multi-stage production and distribution systems in the supply chain (Afshari et al 

2010). 

 

In recent times as customer demand keeps increasing, companies also tend to increase their 

production line in order to expand and promote their products to a wider range of markets globally 

and therefore for easy supply to their customers, they create well-organized systems in the supply 

chain such as locating distribution centers at vantage points to ensure smooth delivery of products 

to customers (Zadeh et al 2014). They also emphasized on how distribution centers are part of 

network facilities in the supply chain where materials, information and financial flows are 

interconnected. In the quest to gain a competitive advantage in the market, organizations have tried 

to design optimum supply chain decisions like distribution center location to reduce costs and 

increase their profit margin (Zadeh et al 2014). 

 

Facility location is a sophisticated problem because the evaluation involves several objectives and 

the solution to the problem requires some agreement to be made between conflicting criteria 

(Tuzkaya et al 2008).   Various important qualitative and quantitative criteria, such as availability of 

resources, investment cost, the nearness of other facilities etc. are usually considered when selecting 

a facility location for a specific industrial purpose because they directly influence the organizational 

decision and performance (Chen 2001). According to Awasthi et al, (2011), location planning of 

distribution centers in urban areas involves multi-criteria decisions like maximum customer 

coverage, minimum distribution cost, less impact on city residents and the environment. Locating 

distribution centers at the right areas also play a significant impact on traffic congestion in the urban 

areas as well as reduction of environmental pollution (Rao et al 2015). Factors such as; costs, 
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customer convenience, the profitability outcome, energy utilization, labor supply among others, 

should be considered, to make a satisfying decision of a distribution center location (Liu et al, 

2011). Facility location does not come with only benefits and opportunities but risks as well and 

therefore organizations need to consider all as alternatives before making a decision (Peker et al., 

2016) because building a distribution center is costly and therefore if the right site is not selected for 

its location, resources may end up being wasted resulting in entrepreneur loss. Better distribution 

center site selection can effectively save money, promote production and consumption of 

coordination and cooperation to ensure the balanced development of the logistics system (Liu et al, 

2012). Choosing proper distribution center location has a positive impact on standing and rising 

demand rates and ensuring manageable operating costs (Bozorgi-Amiri and Asvadi 2015).  

 

1.1 PURPOSE 

This study is to investigate how a company can select the best location to build a distribution center. 

1.2 RESEARCH QUESTIONS 

1. What competitive advantages can a firm gain from building a distribution center at a particular 

location? 

2. What factors can firms consider in selecting a distribution center location? 
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2 LITERATURE REVIEW 

2.1 SUPPLY CHAIN DESIGN 

―A supply chain may be defined as an integrated process wherein a number of various business 

entities (i.e., suppliers, manufacturers, distributors, and retailers) work together in an effort to: (1) 

acquire raw materials, (2) convert these raw materials into specified final products, and (3) deliver 

these final products to retailers‖ (Beamon, 1998). According to (Chopra & Meindl 2007), Supply 

chain consists of parties directly or indirectly involved in fulfilling customer demands. In supply 

chain, the upstream is the factories and downstream is the users (Liu et al. 2012) which was 

justified by Zadeh et al. (2014) that in steel supply chain network, the iron ore mining companies 

are the suppliers, the raw steel manufacturing companies are the producers and downstream steel 

companies as the customers who will sell to users.  

 

Supply Chain Design explains that regarding strategic design, specific areas of operation have to be 

carefully studied and analyzed which was justified by (Chopra & Meindl 2007) that strategic 

decisions by companies in the supply chain design are usually made in the following areas; 

inventory, location, outsourcing, transportation and information. Zadeh et al (2014) also stated that 

in supply chain design, how facility location, transportation, production and routing problems are 

considered in the supply chain design. Per Beamon (1998), supply chain design involves converting 

of raw materials into final products, and delivering them to customers, with processes such as; (1) 

the Production Planning and Inventory Control Process, and (2) the Distribution and Logistics 

Process. Most researchers though have paid much attention to inventory and location decision 

making in the supply chain because the location of each distribution center directly influences 

inventory levels as well as systems cost (Bashiri and Tabrizi 2010). Also, supply chain design 

ensures the establishment of Qualitative performance measures, Quantitative performance 

measures, and Performance measures which ensure efficiency and effectiveness of the operating 

system (Beamon, 1998). 

 

2.2 DISTRIBUTION CENTER  

The distribution center is also known as logistics center or transport node or freight village. 

Sometimes distribution centers are built only to store finished products while logistics centers store 

a mix of products at different points in the supply chain (Rimienė and Grundey 2007). Lu and Yang 
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(2006) also said a distribution center is a warehouse for finished goods which also serves as a 

consolidation point for shipment from suppliers to support manufacturing. Kayikcia (2010) also in 

his research about a conceptual model for intermodal freight logistics center location decisions, said 

a distribution center is part of intermodal freight logistics center situated within a perimeter where a 

wide range of services are offered. 

2.3 COMPETITIVE STRATEGIES 

For any company or business to gain more significant portion of the market, it is essential for the 

company to exhibit some in-house competitive strategies. According to Ward and Duray (2000), 

implementation of a strategy is a critical link between competitive strategy and success measured by 

business performance. Competitive strategies focus on serving broad markets and providing a 

second competitive dimension, that is; cost measures and differentiation which emphasize on higher 

numeric scores in the business (Ward and Duray 2000). The Cost measures focus on operating 

efficiency competitive pricing, minimization of outside financing, as well as a decrease in the 

number of product features and the resulting advantages. Differentiation also focuses on ensuring 

market growth, new product development in the business, identification of brands, innovation in 

marketing techniques and methods as well as products and services, advertising, and company 

reputation within the industry (Ward and Duray 2000). Porter (1980) bases competitive strategies 

on cost and differentiation, which ensures strategic business positioning, helping the business 

acquire profitability in its operations with proper management thinking. Competitive strategy also 

offers a rich framework for overcoming the competition forces within the business industry, for 

companies to acquire unique positions (Porter 2008). 

2.3.1 Competitive advantages of distribution center location 

Competitive advantages are situations that enable companies to produce goods and services of 

proportionate value to generate preferable profits compared to its competitors, following factors 

such as; product quality, cost, distribution network, branding, among others (Investopedia 2018a). 

Ding et al, (2018) also define competitive advantage as the attributes that allow a company to 

outperform its competitors in the business industry. According to Porter, (2004), a company's 

competitive advantage is determined by its utilization of human capital and natural resources, in 

addition to a proper strategic location that is near the central business area or closer to the regional 

transport networks. 
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In this modern era where surplus information and technology usually changes the landscape of 

businesses, it is essential that companies stick to some core business strategies to enjoy a fair share 

of the market (Forbes 2015).  Companies who seek to gain a more significant share of the market 

need to be aware of competition in the industry, the potential of new entrants into the industry, the 

power of suppliers, the power of customers and finally the threat of substitute products 

(Investopedia 2018b). 

Location selection has a positive impact towards the regional economic development, just because it 

allows power generation and transmission within the area (Choudhary and Shankar 2012). It also 

helps in the reduction of costs regarding congestion especially in the busy urban centers arising 

from the transportation of goods. Congestion comes from the fact that the transportation activities 

have developed highly in the urban areas. A location closest to customers, the congestion will 

increase, and that one which is far, leads to high distribution costs. (Awasthi et al, 2011). 

Furthermore, according to Ji et al, (2013), the need to reduce logistics costs and provision of better 

customer services has made industries pay much attention to the distribution center location, being 

that it boosts the growth of the business in several aspects, especially on the trade market. Building 

logistics centers at urban areas ensure economic growth and developments, reduce unnecessary 

transactional cost, increase foreign direct investment and solve unemployment issues (Rao et al. 

2015). He et al. (2017), also said a proposed Joint distribution center helps to fulfil targets such as 

shortest-time-to-end customers, low cost, best service, and cleanest environment. Shen et al. (2003) 

also emphasized that location distribution centers at important locations help to meet uncertain 

demand of retailers to ensure inventory cost reductions, achieve risk-pooling benefits, line-haul 

shipping benefits.  

Tuzkaya et al. (2008) also emphasized on the economic and technical benefits that can be derived 

from a particular location with the technical benefits including; flexibility in transportation mode 

changes, flexibility in transportation route changes, extensibility etc. The economic benefits include 

reduction of transportation cost because the closer the facility to the demand region, the lesser the 

transportation cost and also employment offering. This leads to a reduction in production and 

distribution bottlenecks; reduce merchandise flow time and product cost (Lu and Yang 2006). 

Kayikcia (2010) gave an insight into how the selection of the most appropriate location for a 

logistics center can provide a company with the advantage of enjoying international consumption 

market, international manufacturing market, accessibility, connectivity to different modes of 

transport to provide customer-oriented door to door services while reducing cost, energy use 
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etc.   Distribution centers facilitate stock location which involves a layout of items, thus helping 

firms overcome difficulties in order picking and less travel time (Liu 1999). 

Liu et al. (2012) also emphasized that better location of a logistics center will ensure proximity to 

port, hub, main roads, railroads and airport, access to water, power, gas capacity and effective waste 

disposal system, a good hydrological condition which can save money and promote production and 

consumption of goods. Jumaniyazov (2010) also said distribution centers should be located closer 

to highways, maritime ports, production facilities, and airports. It should also be closer to regions 

increasing in population to provide employment opportunities.  

2.4 SELECTION OF A DISTRIBUTION CENTER LOCATION 

Distribution center location is an important aspect for the proper planning of the company's 

resources (Awasthi et al., 2011) because the logistics distribution system requires distribution 

centers to act as a middle bridge between factories and customers to ensure production flow and 

reduce waste of resources (Huaa et al., 2016). According to Demirel et al. 2010, a distribution 

center location is a long-term decision influenced by both qualitative and quantitative factors. A 

good distribution center is a big contribution to the company's proper logistics performance (Liu et 

al, 2011). However, finding the best location comes with several challenges in all chosen aspects. 

For instance; urban freight movement has led to municipal administrators implementing some 

freight regulations such as restricted delivery timing, specified delivery zones and congestion 

charging due to the negative impact they impose on the environment and the residents (Awasthi et 

al., 2011). Zuo-Jun (2003), also stated that due to the uncertain demand of retailers, it is difficult to 

determine the exact location of a distribution center. Therefore, due to the regularity of 

uncertainties, (Hong and Xiaohua, 2011) consider both environmental and technical factors to be 

important when selecting logistics center and advise companies to establish emergency locations 

where possible. Also, Liu et al. (2011), advised companies to examine these factors concurrently 

when making location decisions. Besides, the characteristics of criteria (factors) are often 

simultaneously independent and dependent when the selection of locations has become very 

complex or difficult (Kuo 2011). 

Building a logistics center is a complex situation which has to take into consideration factors like 

political, economic, environment, product features, cost and competition covering the social, 

economic and environmental dimensions (Rao et al., 2015).  According to He et al. (2017), the 

economic dimension consists of the factors; price of land, access to transportation, delivery 
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timeliness, tax policy, and resource availability. The social perspective needs to consider factors 

like impact on traffic congestion, the impact of nearby residents and promoting of leading industry. 

Finally, the environmental dimension should also take into account the various factors like 

environmental protection and natural conditions. Minimum distribution costs, less impact on the 

environment and residents, conformity of the community regulations, and efficient customer 

coverage should be great considerations in location selection (Awasthi et al., 2011).   

Choudhary and Shankar (2012) emphasize factors such as; cost, resource availability, accessibility, 

social-economic development, among others to be a main basis for consideration when selecting a 

location. They formulate a criterion on these factors to be followed whereby the cost should be 

considered regarding land acquisition, rehabilitation and infrastructure. Among the resources, 

Choudhary and Shankar (2012) point out the land, water, fuel and skilled labor availability to be of 

consideration. They again look at the effect on employment, economic progress and future 

expansion possibility to be considered under the social-economic development that can result from 

the selected location. To make a reasonable distribution center, the demand points should be 

calculated through conducting surveys about the population and income levels, to forecast on the 

future demand which gives a clear picture of how the distribution center should be regarding 

capacity (Ji et al., 2013). 

Being that the logistics market is so competitive, a good distribution center should be easily 

accessible to enable efficient and effective movement of goods, raw materials, and other 

requirements, thus yielding the company's performance (Demirel et al., 2010). A good location, 

should, therefore, have the flexibility to meet all the supplies at the least time possible (Rao et al, 

2015). During their study using the TOPSIS methodology in the location selection, (Li et al., 2011) 

consider weather conditions, land conditions, water supply, land shape, construction costs, etc., as 

major considerations for location decision making. With such considerations, they assume that the 

location will be suitable thus leading to a well-designed and implemented system, increasing the 

company's competitive advantage and a successful logistics system. Demirel et al., (2010) 

furthermore consider costs, labor characteristics, infrastructure and market as the main criteria for 

selecting a suitable location.  

They also add on that, tax incentives, labor force availability, transportation mode reliability and 

proximity customers as other considerations when deciding on a certain location. 
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Due to several difficulties, especially limited data on the demand level, the limited capacity of the 

daily flow of goods, among others; Ji et al., (2013), state ways of overcoming such difficulties 

during the decision making of a suitable location. Unit normalization of the various service products 

to enable proper counting before distributions should be done, as well as ensuring road accessibility, 

where by the distance between the distribution center and the highway should be calculated for easy 

access and connectivity (Ji et al., 2013).  

2.5 SUSTAINABILITY DIMENSIONS IN DISTRIBUTION CENTER LOCATION 

Some studies such as Rao et al., (2015) and He et al., (2017) evaluated location selections basing on 

sustainability criteria, that is; environmental, economic, and social. Sustainability is a process of 

ensuring property maintenance in avoidance of natural resource depletion (Owens and Legere, 

2015). Under the study of corporate social responsibility, Carroll, (1991) explains various 

sustainability dimensions as means through which companies can ensure sustainability, where she 

talks about the economic and social dimensions. Lozano (2012) also under his study on corporate 

sustainability explains these dimensions as activities that proactively contribute to the maximum 

assurance of sustainability. The economic dimension encourages profitability to enable proper 

dependency for companies, the social dimension focuses on charitable activities to the community 

out of goodwill, for the wellbeing of the society at large and the environmental dimension on the 

other hand, are tools for determining the environmental impact of the company's operation towards 

the improvement of the environment (Carroll, 1991).  

The table below summarizes the sustainability dimensions of this study into social, economic and 

environment. 

Table 1: Summary of the reviewed competitive advantages under the economic, social and 

environmental dimensions 

Dimension Competitive Advantages References 

Economic Cost benefits (Rao et al. 2015),Yandong et al 

(2017), Shen et al., (2003), 

Tuzkaya et al (2008), (Lu and 

Yang 2006) 
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  International market and investment  Kayikcia (2010), (Rao et al. 

2015), 

Social Solve unemployment issues, (Rao et al. 2015), Jumaniyazov 

(2010 

Environmental Flexibility in transportation mode changes, 

flexibility in transportation route changes, 

extensibility 

Tuzkaya et al. (2008), Kayikcia 

(2010) 

  Proximity to port, hub, main roads, railroads 

and airport, access to water, power, gas 

capacity and effective waste disposal system, 

good hydrological condition 

Liu et al. (2012), Jumaniyazov 

(2010) 

 Proximity to port, hub, main roads, railroads 

and airport, access to water, power, gas 

capacity and effective waste disposal system, 

good hydrological condition 

Liu et al. (2012), Jumaniyazov 

(2010) 

  

Table 2: The factors that are commonly highlighted in the previous research under the 

economic, social and environmental dimensions 

Dimension Criteria References 

Economic 

dimension 

Price and cost of land, access to transportation, 

delivery timeliness, and tax policy, resource 

availability. 

He et al. (2017),Rao et 

al., (2015) 
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 Costs, market, tax incentives, resource and labor 

force availability, proximity customers 

Demirel et al., 

(2010),  Choudhary and 

Shankar, (2012) 

Social dimension Impact on traffic congestion, the impact on nearby 

residents, promoting of leading industry. 

Awasthi et al., (2011). 

He et al. (2017) 

Environmental 

dimension 

Easy accessibility, transportation reliability, 

Flexibility to meet all the supplies at the least time 

possible 

Demirel et al., 2010). 

Rao et al., (2015). 

 Environmental protection, weather, land and 

natural conditions, minimum distribution costs, 

less impacts on the environment and residents, 

conformity of the community regulations, efficient 

customer coverage 

Awasthi et al., (2011). 

Li et al., (2011) 

 Water, land, fuel availability Choudhary and Shankar 

(2012), Li et al., (2011) 

 

2.6 THE ANALYTIC HIERARCHY PROCESS (AHP) ILLUSTRATION AND ITS 

APPLICATIONS 

Ho and Emrouznejad (2009) emphasized that multi-criteria decision making can be classified into 

multi-attribute decision making and multi objective decision making. The multi-attribute decision 

making aims at selecting the best from different possible alternatives with the AHP as a common 

example.According to (Saaty 1980), the AHP considers a set of evaluation criteria and a set of 

alternative options among which the best decision is to be made. The AHP may seem a complicated 

model to comprehend, but it is quite straightforward and simple. It is a proven and tested method 

that other researchers have used in decision-making situations in fields like government, industry 
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and education. For instance; Koc and Burhan (2015) used the AHP model to identify a location for 

a new store for Carglass Turkey, an auto glass company which serves more than 110,000 customers 

every year in 12 branches and 198 franchises. Arabameri (2014) also combined indexing system 

method with AHP and applied it to assess locating Fire stations in Maku city. 

Per Choudhary and Shankar, (2012), the AHP model is an important tool that assimilates both 

quantitative and qualitative factors in decision making, and solving location selection problems. The 

model considers the economic, technical, environmental, and social factors, and takes a hierarchy 

sequence of highest value, to the lowest value (Liu et al., 2011).  
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3 METHODS 

3.1 CHOICE OF SCIENTIFIC APPROACH 

Research methodology is a wide area which usually includes general principles of science, different 

paradigms, approaches and methods and subareas connected (Murtonen 2015). Denzin and Lincoln 

(1998) stated that the design of a research study consists of four basic principles namely; (i) which 

paradigm will inform the study design? (ii) What will be studied? (iii) Which research strategy will 

be employed? (iv) Which procedures will be used to collect and analyze data?  Guba & Lincolin 

(1994) defined paradigm as ―the basic belief system or worldview that guides the investigator, not 

only in choices of methods but in ontologically and epistemologically fundamental ways‖ (p. 105).  

According to Yilmaz (2013), the ontological ways usually is about the nature of reality where the 

reality is subjective while the epistemological deals with the relationship between the researcher 

and what is being studied with the researcher lessening the distance between himself or herself and 

what is being studied. 

Distribution center location is a very sophisticated strategic decision which requires certain 

significant factors to be considered to help select the best location where certain competitive 

advantages can be enjoyed.  According to (Burrel and Morgan’s 1979), there is four spectrum of 

paradigms in research namely; positivism, postpositivism, critical theory and constructivism. Due to 

the single objective nature of this study, a positivism paradigm will apply to complete the study. 

Positivism research is usually carried out to collect facts due to its belief in objective reality 

(Karlsson 2009). This led us to formulate our research questions in an explanatory research manner 

to gather facts which were emphasized by Yin (2009) that each of explanatory, exploratory and 

descriptive case studies can be used in the following conditions; the type of research questions for 

your study, the extent of control the researcher has over behavioral events and the degree of focus 

on coincidence as opposed to historical events. 

This study is based on both qualitative and quantitative research approaches with a deductive 

reasoning. According to Yilmaz (2013), quantitative research can be defined as a research ―that 

explains phenomena according to numerical data which are analyzed using mathematically-based 

methods, especially statistics‖. Gawlik (2016) also said quantitative research is ―a formal objective, 

systematic process in which numerical data are used to obtain information about the world‖.  

Qualitative research also aims at understanding a phenomenon of social life and its methods which 

usually generate words rather than numbers for data analysis (McCusker and Gunaydin 2015). 
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Quantitative research is fundamental to a positivist research because according to (Carson et al 

2001), positivists usually identify and adopt a clear research topic with statistical and mathematical 

techniques playing vital cogs to the research to reveal the single and objective reality which relates 

to this study with a clear objective to find the best location to build a distribution center using the 

Analytical Hierarchy process (AHP) model.  Qualitative research can as well be positivist as was in 

the study of (Nicholls 2017) who investigated about the phenomenon of health and illness.  

3.2 RESEARCH STRATEGY 

This study employed a case study research strategy to investigate the subject matter that helped us 

find strategies and solutions.  According to Yin (2009), ―A case study is an empirical inquiry that 

investigates a contemporary phenomenon within its real-life context, especially when the 

boundaries between phenomenon and context are not clearly evident‖. Case studies tend to be 

selective focusing on one or two issues that are fundamental to understanding the subject being 

examined (Tellis 1997). Case studies also explain the complexities of real life situations which may 

not be captured through experiments or survey research (Zainal, 2007). However, from some 

researchers, they are subject to criticisms since they are not scientific, and quite flexible. This is 

evident in the study of Tellis (1997), where case studies drew early criticisms from their unscientific 

nature because of their impossible nature to be replicated. Case studies can be classified into an 

exploratory, descriptive, illustrative and explanatory (Yin, 2009). Case studies can be multiple or 

single (Yin 2009, Voss et al. 2002, Zainal 2007). In this study, a single case study was employed to 

use the AHP model to find the right location to build a distribution center. This was justified by 

(Yin 2009) that single case study is appropriate when the purpose is to test theories.  According to 

(Yin 2009), case studies can be classified into exploratory, descriptive, and explanatory. According 

to (Zainal 2007), the exploratory study explores any phenomenon in the data which may serve as a 

point of interest to the researcher. 

This study is about distribution center location decision making by considering factors that 

influence the decision and the competitive advantages that can be derived from such decision 

making it an explanatory and exploratory study.  

3.3 RESEARCH PROCESS 

This study started with preliminary research conducted to understand the subject matter and identify 

the case company to collect data before the research questions were created making it an 

exploratory study. Voss et al. (2002) also emphasized on how exploration is so essential to 
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developing research ideas and questions. A literature review followed to give an insight into the 

subject matter distribution center location decision making in the supply chain most specifically the 

major factors that affect distribution center location decision making and some competitive 

advantages firms can enjoy from the establishment of a distribution center at a particular location. A 

single case study was employed to help complete this study. 

3.4 THE CASE COMPANY 

Melcom Limited is Ghana's largest chain of retail department stores selling products such as 

mobiles and computers, electronics and appliances, home and furniture, clothing and fashion, sports 

and fitness, toys and kid’s products, etc with over 500 employees nationwide. The major portions of 

their business are retail and are also highly placed in semi-wholesale and wholesale distribution due 

to the vast range of goods they stock. There are several contributing factors that have made Melcom 

the household name it is today. The Group is committed to providing: 

 Great service with a smile 

 Unbeatable value for money 

 Quality merchandise 

 The largest variety of goods under one roof. 

By sourcing products from all over the world, they can offer shoppers a huge range of extremely 

affordable goods, which leaves them spoilt for choice. In keeping with the Group's continuous 

efforts to provide Ghana with the paramount shopping experience, they have also recognized the 

need to keep up with the shifts in consumer trends. Today, Melcom maintains its position as the 

fastest growing chain store in Ghana, and boasts the largest number of retail outlets spread 

throughout the country with 38 nationwide. 

Melcom has four distribution centers in four regions in Ghana which are not centralized to ensure 

smooth flow of distributing their products nationwide leading to high inventory cost because they 

have to procure 3PL warehouses as well to support.  

Customer demand though keeps increasing for their products and therefore in order to curb stiff 

competition, they require the distribution centers to be located at a centralized strategic location to 

ensure smooth circulation of products nationwide. This study seeks to find the best location to 

establish the distribution centers by employing the AHP model. 
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3.5 ANALYTICAL HIERARCHY PROCESS (AHP) MODEL 

According to Arabameri (2014), there are various tools that policy makers require for multi-criteria 

decision making and these tools are TOPSIS, SAW, AHP, ANP, ELECTRE, linear assignment, 

compromise programming among others. In the context of this paper, Analytical Hierarchy Process 

(AHP) model will be employed to find the best location to build a distribution center. 

Being a quantitative study, we used the Analytical Hierarchy Process (AHP) model to analyze the 

criterion and alternatives that Melcom Ghana limited consider in selecting the best location to build 

distribution centers. 

Analytic Hierarchy Process [AHP] is a structured technique for organizing and analysing complex 

decisions. Based on mathematics and psychology, it was developed by Thomas L. Saatyin the 

1970s and has been extensively studied and refined since then. According to Saaty, (1980), the AHP 

model considers a set of evaluation criteria and a set of alternative options among which the best 

decision is to be made.  

The Analytic Hierarchy process model method starts with: 

 Building AHP Model  

 Develop a ratio scale for each factor (e.g. 1 to 10 points). 

 Assign a weight to each factor  

 Have experts score each location for each factor by using the scale in step 3.  

 Multiply the score by the weights for each factor and total the score for each location. 

 Make a recommendation based on the maximum point score.  

3.5.1 Steps in building AHP model  

AHP consists of four steps: (i) define the problem and state the goal or objective. (ii), define the 

criteria or factors that influence the goal. Structure these factors into levels and sublevels. (iii), use 

paired comparisons of each factor concerning each other that forms a comparison matrix with 

calculated weights, ranked Eigen values, and consistency measures (iv)Synthesize the ranks of 

alternatives until the final choice is made. 

Step i: structuring the hierarchy  
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In applying the AHP to a decision problem one structures the problem in a hierarchy with a goal at 

the top and then criteria (and often sub criteria at several levels, for additional refinement and 

alternatives of choice at the bottom. The criteria can be subjective or objective depending on the 

means of evaluating the contribution of the elements below them in the hierarchy. Furthermore, 

criteria are mutually exclusive and their priority or importance does not depend on the elements 

below them in the hierarchy. The number of alternatives should be reasonably small because there 

would then be a problem with improving the consistency of the judgments. It was observed that an 

individual cannot simultaneously compare more than seven objectives (plus or minus two) without 

becoming confused. Saaty (1980) showed that the maximum number to compare should not exceed 

seven. In short, when constructing hierarchies, one must include enough relevant details to represent 

the problem as thoroughly as possible by considering the environment surrounding the problem, 

identifying the issues or attributes that one feel is influencing or contributing to the solution, and 

identify the participants associated with the problem. This explanation can be seen in figure 1 

below; 
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The AHP hierarchy 

 

Figure 1: The AHP hierarchy 

 

Step ii: the prioritization procedure  

Elements in each level are compared pair-wisely concerning their importance to an element in the 

next higher level, starting at the top of the hierarchy and working down, some square matrices 

called preference matrices are created in the process of comparing elements at a given level. 

Judgments of preference are made on pairs of elements in the structure using what Saaty defines as 

―the fundamental scale of AHP‖ which is reproduced in the table below. The fundamental scale 

used in AHP model enables the decision maker to incorporate experience and knowledge in an 

intuitive and natural way. This scale is insensitive to small changes in a decision maker’s 

preference, thereby minimizing the effect of uncertainty in evaluations. AHP is an absolute scale in 

which people use numbers to express how much one element dominates another concerning a 

common criterion. 

 

Table 3: Scale of preference 
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Intensity of Importance  

 

Definition Explanation  

 

1. Equal importance  

 

Two factors contribute 

equally to the objective  

 

3 Somewhat more important  

 

Experience and judgement 

slightly favour one over the 

other.  

 

5 Much more important  

 

Experience and judgement 

strongly favor one over the 

other.  

 

7 Very much more important  

 

Experience and judgement 

very strongly favour one 

over the other.  

 

9 Absolutely more important.  

 

The evidence favouring one 

over the other is of the 

highest possible validity.  

 

2,4,6,8  

 

Intermediate values  

 

When compromise is 

needed  

 

Source: Saaty (1980) 

A basic, but very reasonable, the assumption is that if attribute A is absolutely more important than 

attribute B and is rated at 9, then B must be absolutely less important than A and is valued at 1/9. 

These pair-wise comparisons are carried out for all factors to be considered, usually not more than 

7, and the matrix is completed.  

 

Step iii: synthesizing 

Then a priority vector is calculated for each factor as a measurement of their relative strengths. 

These values can be calculated by hand or by using specialized AHP software. Basically, the idea is 
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to calculate the product of each row by multiplying its elements with each other. Then, the root of 

the product is calculated. The final step is to normalize roots so that their sum is equal to 1. The 

results, then, are the priorities of each factor or candidate. Once the weight vector (w) and score 

matrix(s) have been calculated, the AHP obtains a vector of overall scores by multiplying s and w to 

select the best alternative scores in decreasing order. 

 

Step iv: checking for (consistency vs inconsistency) 

AHP provides decision makers with a useful way of checking and improving consistency. A by-

product of solving the eigenvalue problem to measure priorities we obtain from the principal 

eigenvalue (λ max), from which we can derive the consistency index (C.I.) as follows: C.I. = (λ max 

- n)/ (n-1), where n is the order of the comparison matrix. The formula for the consistency index 

(CI) is as follows 

   
       

   
 

The consistency index is then divided by a coherent value of Random Index (RI) which is shown in 

the table below; 

Table 4: Random index 

R.I 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 

n 2 3 4 5 6 7 8 9 

Source: Saaty (1980) 

To be able to achieve the final consistency ratio, the correct RI value is chosen from the table, and 

the Consistency Index is then divided with it. The formula for that is simply as follows: 

CR= CI/RI, where CR means consistency ratio. 

The CR should be less than or equal to 0.1 to show evidence on how the decision maker has been 

consistent with the pairwise comparisons. 
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3.6 METHOD OF DATA COLLECTION  

This study was based on primary and secondary sources of data. Primary data was gathered mainly 

through interviews and secondary data was gathered using books and articles published. This 

method was employed to gather information for choosing a location site using the AHP Model 

already discussed in this study. 

 

Voss et al (2002) stated that data collection techniques might include; interviews, questionnaires, 

direct observation, content analysis of documents, and archival research. A semi-structured 

interview was conducted in this study to obtain the required data from Melcom Ghana limited. 

Semi-structured interviews are commonly used by researchers and usually tend to use questions 

which seek clarification (Doody & Noonan, 2013). 

 

With the use of interview guideline, we conducted two interviews via email and phone calls, with 

the two experienced managers with exquisite knowledge in logistics and supply chain, each taking a 

minimum of 40 minutes. The interviews were calm, where the respondents were positive and much 

willing to answer most of what was asked. The questions were sent to them in advance, to prepare 

them on how best they can provide the answers.  The draft of interview guide can be seen in the 

Appendix. The issues discussed with Melcom Ghana limited were mostly based on (i) the factors 

and drivers behind their distribution center location which entailed cost, increase in population, 

government policies, closeness to customers, traffic congestion and why it will be beneficial to 

select a particular location.  

3.7 LITERATURE REVIEW 

There are some ways to write or conduct a literature review which has been demonstrated by 

(Galvan 2017), Croom (2009) and (Fink 1998). According to (Fink 1998), a research literature 

review is ―a systematic, explicit and reproducible method for identifying, evaluating and 

synthesizing the existing body of completed and recorded work produced by researchers, scholars 

and practitioners‖ The major types of materials that can be considered for literature review are; 

reports of empirical evidence, theoretical articles, literature review articles, anecdotal reports, 

professional practices and standards report, among others (Galvan 2017). Galvan (2017) 

emphasized on how literature review can be written by (i) defining a topic and selecting the 
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literature for review (planning) (ii) analyzing, synthesizing, and evaluating the articles being 

reviewed (organizing) (iii) writing first draft (drafting) (iv) checking the draft for completeness, 

cohesion, and correctness (editing), and (v) rewriting the draft (redrafting). This study followed 

Galvan (2017) literature review techniques which combined different articles relevant to the study 

with key words: distribution center, location, supply chain, competitive advantage being the focus. 

The articles were obtained from the databases Emerald insight, google scholar and Science direct 

for review.  

 

Following the procedures of Rao et al., (2015) and He et al. (2017), our literature review regarding 

the selection of distribution center location and the competitive advantages that can be enjoyed were 

further summarized under social, economic and environmental dimensions because this study is 

obliged to contribute to sustainability.  

 

3.8 DATA ANALYSIS 

According to (Miles et al 2014), the data analysis consists of three activities namely; data 

condensation, display and concluding. Voss et al. (2002) also said the analysis of data consists of 

display and conclusion. The data condensation refers to sorting and modifying the data converted 

into written field notes, interview transcript, documents etc (Miles et al., 2014) 

In this study, the data condensation was based on factors to consider in distribution center location 

decision-making, and competitive advantages firms can enjoy in building a distribution center at a 

particular location. This enabled us to find answers to the formulated research questions. 

Furthermore, the display is the organizing and arranging of the information obtained from the 

condensed data (Miles et al. 2014). The display may be in the form of different matrices, charts, 

networks, graphs, arrays, taxonomies, etc (Miles et al. 2014, Voss et al. 2002). In the context of this 

study, the AHP model was used to create a pairwise matrix to make a comparison between the 

criterion (factors) and alternatives (locations) considered to align them to make meaning as to how 

the purpose of this study could be achieved.   

To conclude, follow-up calls were made with Melcom to ensure clarity of information. 
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3.9 RESEARCH QUALITY 

3.9.1 Validity and reliability 

According to Yin (1994), research validity is classified into two aspects; internal and external.  

Internal validity usually asks the question whether cause and effect identified can be supported 

(Karlsson 2009). In the context of this study, the results supported the data obtained from Melcom 

limited, strengthening its internal validity. 

 

External validity though refers to a situation where a study’s findings can be generalized (Yin 

2009). In the context of our study, a single case study was employed which can be a constraint to 

generalizing the results as was said by Voss et al (2002) that multiple case studies have higher 

external validity than single case studies.  

 

Reliability of a study is whether the data collection techniques can be repeated with same results 

(Yin 2009). Williamson (2002, pp.128) also stated that reliability of the study could be obtained 

through repetitive trials and experimentations, giving consistent results. The data collected for this 

study has been recorded and documented which can ensure repetition to ensure same results 

3.10 RESEARCH ETHICS 

According to (Pulverer and Armbruster, 2017), research ethics refers to the behaviour portrayed in 

research conduct, reporting and assessment. NESH (2006, p.5) also said research ethics refers to ―a 

complex set of values, standards, and institutional schemes that regulate scientific activity‖.  

Pulverer and Armbruster (2017) said research ethics requires researchers not to be involved in any 

form of fabrication, falsification and plagiarism. This study though can prove that all the material in 

this research that is not own work and that was written by a different author has been identified and 

clarified in the reference list. 

Tangen (2014) emphasized on how researchers are obliged to respect the interests of organizations 

and their reputation. In the context of this study, there was a case where the answers to some 

questions were confidential on the part of the company, and therefore we respected the decision of 

the case company.  
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4 RESULTS OR FINDINGS 

This chapter presents findings collated through the interviews from Melcom limited and also 

displays and explains how the AHP model translated the data to get the results. 

From findings, it was known that the major criteria Melcom consider in making the location 

decision include; 

 Population  

 Customer Proximity  

 Cost  

 Government policies  

To aid in the process, there was a need to allocate alternatives. So the alternatives regarding cities 

the distribution centers can be located include, 

 

 Kumasi 

 Accra 

 Tamale 

 Takoradi 

 

4.1 BRIEF INFORMATION OF THE VARIOUS LOCATIONS 

Kumasi 

It is a city in Ashanti Region, and among the largest metropolitan areas in Ghana. It is the 

commercial, industrial and cultural capital of Asanteman. Kumasi is approximately 500 kilometres 

north of the equator and 200 kilometres north of the Gulf of Guinea. The land area is about 

254sq/km and approximately 10 km in radius with 103 communities and with the population of 

2,035,064 according to the 2010 census. The major transportation modes in Kumasi are air, road 

and rail. The train service has been suspended for several years because of damaged track, bridges 

and locomotives.  
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Accra 

Accra is the capital and largest city of Ghana, with an estimated population of 4,010,054 according 

to the 2010 census. The city is also known to be the capital of the Greater Accra Region and of 

Greater Metropolitan area. It furthermore serves as the Greater Accra Region’s economic and 

administrative hub and also inhabited by about 4 million people, making it the second largest 

metropolitan conglomeration in Ghana by population, and the eleventh largest metropolitan area in 

Africa. Accra is a centre for manufacturing, marketing, finance, insurance, and transportation with 

major transportation modes including road, rail, air and different inland ports. It is also located 25 

kilometres to the port city of Tema and therefore lots of businesses in Accra easily access the 

seaport in Tema to transport their products globally. 

Tamale 

It is the capital town of the Northern Region of Ghana and officially called Tamale Metropolitan 

Area. It is Ghana’s fourth largest city and has a population of 360,579 according to the 2010 census 

and is the fastest-growing city in West Africa. The major transportation modes in Tamale are road 

and air.  

Takoradi 

Takoradi, a city comprising the twin cities of Sekondi and Takoradi, is the capital of Sekondi-

Takoradi Metropolitan District and the Western Region of Ghana. Sekondi-Takoradi is the region’s 

largest city and an industrial and commercial centre, with a population of 445,205 people as of 

2012. The city is a port city with the second largest seaport in Ghana and has other transportation 

modes such as rail, road and air.   

Below is the map of Ghana showing the locations considered with an arrow pointed towards each of 

them. 
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Map of Ghana 

 

Figure 2: Map of Ghana 

 

4.2 ESTABLISHING PRIORITIES (SCALE OF RELATIVE IMPORTANT) 

For the study the relative importance of two elements is rated. 

 Cost is weakly more important than population. (2) 

 Cost is very strongly more important than customer proximity. (7) 

 Cost is more strongly important than government policies. (5) 

 Population is weakly less important than cost. (1/2) 

 Population is very strongly more important than customer proximity. (7) 

 Population is more strongly important than government policies. (5) 
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 Customer proximity is very strongly less important than cost. (1/7) 

 Customer proximity is very strongly less important than population. (1/7) 

 Customer proximity is slightly weakly more important than government policies.(3) 

 Government policy is slightly weakly less important than cost. (1/5) 

 Government policy is more strongly less important than population. (1/5) 

 Government policy is slightly weakly less important than customer proximity.(1/3) 

4.2.1 Building the model 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 AHP Hierarchies for Melcom 
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Table 5: 

PREFERENCES ON 

CRITERIA 

COST POPULATION CUSTOMER 

PROXIMITY 

GOVERNMENT 

POLICIES 

COST 1 2 7 5 

POPULATION ½ 1 7 5 

CUSTOMER PROXIMITY 1/7 1/7 1 3 

GOVERNMENT POLICIES 1/5 1/5 1/3 1 

SUM 1.842857 

 

3.342857 

 

15.33333 

 

14 

 

For each of the columns of A, divide each entry in the column by the sum of the entries in the 

column. This yields a new matrix (call it A norm, for ―normalized‖). 

For instance 1/1.8429= 0.5426 

 

Table 6: matrix normalized 

0.5426 0.5983 0.4565 0.3571 

0.2713 0.2991 0.4565 0.3571 

0.0775 0.0427 0.0652 0.2143 

0.1085 0.0598 0.0217 0.0714 
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1. Estimate the weight for objective i, as the average of the entries in row i of A Norm. 

 

W1= 0.5426+0.5983+0.4565+0.3571 / 4= 0.4886 

 

W2= 0.2713+0.2991+0.4565+0.3571/ 4 = 0.3460 

 

W3= 0.0775+0.0427+0.0652+0.2143/ 4 = 0.0999 

 

W4= 0.1085+0.0598+0.0217+0.0714/ 4 = 0.0654 

 

Now that we have determined the average for the various criteria, we need to determine how well 

each location scores on each criterion. 

 

Table 7: A1 pairwise matrix 

COST ACCRA TAMALE KUMASI TAKORADI 

ACCRA 1 1/3 3 4 

TAMALE 3 1 7 3 

KUMASI 1/3 1/7 1 1/5 

TAKORADI 1/4 3 5 1 

SUM 2.583333 

 

4.47619 

 

16 8.2 

 

Example: 1/ 2.58333= 0.3871 

Table 8: A1 Matrix normalized 

COST ACCRA TAMALE KUMASI TAKOR

ADI 

ACCRA 0.3871 0.1791 0.2 0.4347 

TAMALE 0.3871 0.1791 0.2 0.326 
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KUMASI 0.9278 0.0597 0.0667 0.0217 

TAKORADI 0.0898 0.5373 0.333 0.1086 

 

Then we average the numbers in each row to obtain the vector of scores for the four locations on 

Customer proximity, denoted by S1. 

 

Table 9: S1  

0.29325 

0.266075 

 0.268975 

0.267175 

 

0.3592+0.1791+0.2+0.4347/ 4 = 0.29325 

 

Table 10: A2 pairwise matrix 

POPULATION ACCRA TAMALE KUMASI TAKORADI 

ACCRA 1 5 4 3 

TAMALE 1/5 1 4 1/3 

KUMASI 1/3 ¼ 1 3 

TAKORADI 1/3 3 1/3 1 
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Table 11: A2 normalized 

POPULATION ACCRA TAMALE KUMASI TAKORADI 

ACCRA 0.4138 0.4571 0.3495 0.3829 

TAMALE 0.1034 0.1142 0.466 0.0425 

KUMASI 0.1379 0.0285 0.1165 0.3829 

TAKORADI 0.1379 0.3428 0.388 0.1276 

Table 12: S2  

0.400825 

0.181525 

0.16645 

0.249075 

 

Table 13: A3 pairwise matrix 

CUSTOMER 

PROXIMITY 

ACCRA TAMALE KUAMSI TAKORADI 

ACCRA 1 4 3 4 

TAMALE ¼ 1 1/3 1 

KUMASI 1/3 3 1 3 
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TAKORADI ¼ 1 1/3 1 

 

Table 14: A3 normalized 

CUSTOMER 

PROXIMITY 

ACCRA TAMALE KUMASI TAKORADI 

ACCRA 0.3529 0.6075 0.3829 0.4324 

TAMALE 0.7084 0.1518 0.3829 0.1081 

KUMASI 0.1176 0.0506 0.1276 0.3243 

TAKORADI 0.7084 0.0151 0.0425 0.1081 

 

Table 15: S3  

0.443925 

0.3378 

0.155025 

0.218525 

 

Table 16: A4 pairwise matrix 

GOVERNMENT 

POLICIES 

ACCRA TAMALE KUMASI TAKORADI 
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ACCRA 1 1/3 1/3 1/5 

TAMALE 3 1 ¼ ½ 

KUMASI 3 4 1 1/3 

TAKORADI 5 2 3 1 

 

Table 17: A4 normalized 

GOVERNMENT 

POLICIES 

ACCRA TAMALE KUMASI TAKORAI 

ACCRA 0.0625 0.0294 0.0439 0.0895 

TAMALE 0.1875 0.0882 0.0329 0.2238 

KUMASI 0.1875 0.3529 0.1318 0.1492 

TAKORADI 0.3125 0.1764 0.3956 0.4477 

Table 18: S4  

0.056325 

0.1331 

0.20535 

0.33305 
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The final step is to multiply the score vectors with the weights. If we form a matrix of these score 

vectors and multiply this matrix by weight, we obtain a vector of overall scores for each location, as 

shown here. 
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0654.0*33305.00999.0*218525.0346.0*249075.04886.0*267175.0

0654.0*20535.00999.0*155025.0346.0*16645.04886.0*268975.0

0654.0*1331.00999.0*3378.0346.0*181525.04886.0*266075.0

0654.0*056325.00999.0*443925.0346.0*400825.04886.0*29325.0

=



















2603.0

2179.0

2353.0

3299.0

 

After the matrix comparison and synthesis to derive the multiplication of the scores with the weight 

of each criteria and alternative, the AHP results above, suggest that Accra obtained the highest score 

of 0.3299 followed by Takoradi with 0.2603, Tamale with 0.2353 and finally Kumasi with 0.2179. 

This means that Accra is the best location for Melcom to build their distribution centers which was 

emphasized by Saaty (1980) that once the weight vector (w) and score matrix (s) have been 

calculated, the AHP obtains a vector of overall scores by multiplying (s) and (w) to select the best 

alternative scores in decreasing order. 

 

4.2.2 Checking for consistency 

As mentioned earlier, any pair wise comparison matrix can suffer from inconsistencies. We now 

describe a procedure to check for inconsistencies. We illustrate this on the A matrix and its 

associated vector of weights w. 
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4153.0
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8876.1
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Find the ratio of each element of Aw to the corresponding weight in w and average these ratios. 

(( .8876/0.4886) + ( .6 68/0.346) + (0.4 53/0.0999) + (0.2222/0.0654))/4 = 4.0224 

Compute the consistency index (CI) as     (       )/(   ) 

 

 

 
4.0224  4

4   
 

 
0.224

3
 

= 0.0074 

4.2.3 Calculating consistency ratio (CR) 

Consistency Ratio (CR) =   CI/RI 

Table 19: Random index 

R.I 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 

N 2 3 4 5 6 7 8 9 

 
 .    

 .  
=0.01 

Note that if the CR is less than or equal to 0.1, the decision makers pairwise comparisons are 

consistent. In this study, the CR of 0.01 is less than 0.1 representing consistency in the pairwise 

comparison of the criteria.  
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5. ANALYSIS AND DISCUSSION 

This study’s sole focus is to select the best location to build a distribution center which considered 

certain critical factors and alternatives in the decision making process. These factors though were 

selected based on their abilities to drive a firm to capture the market of the best selected location. 

This study’s literature review gave an insight into how different authors highlighted some factors 

that influence distribution center location decision making and some competitive advantages that 

can be derived from such decision with all summarized under social, economic and environmental 

dimensions.  

RQ1. What competitive advantages can a firm gain from building a distribution center at a 

particular location? 

This research question is dependent on the factors to be considered in selecting the location because 

the right factors may lead to competitive advantages being enjoyed in the long run and the wrong 

factors may go contrary. The competitive advantages may be in the form of economic benefits, 

social or environmental as summarized in the literature. The AHP model selected Accra as the best 

location for Melcom to build their distribution centers and looking at the population of Accra and 

other attributes; there is a high tendency for Melcom to enjoy some competitive advantages in the 

market by building their distribution centers at Accra. This is because Accra is first of all the capital 

and largest city of Ghana and is the centre for manufacturing, marketing, finance, transport and 

insurance with different suppliers available in the city which was highlighted by Porter (2004) that a 

company's competitive advantage is determined by its nearness to a central business area. These 

attributes, attract foreigners to the city which is possible for Melcom to collaborate with some of 

them to solidify their investment and brand to reach global connectivity as was said by Rao et al 

(2015) that building logistics centers at urban areas ensures an increase in foreign direct investment 

and solve unemployment issues. With foreign investment, it is possible for Melcom’s brand to 

spread globally to enjoy international consumption market and international manufacturing market 

which was emphasized by Kayikcia (2010) enhancing their profitability levels. As the center for 

insurance services, Accra boasts of different innovative insurance companies as well which Melcom 

can subscribe to any of them to protect the company against risks and uncertainties which was 

highlighted by Shen et al (2003) that locating distribution centers at important locations helps 

achieve risk-pooling benefits. All these international benefits and insurance benefits can help 

strengthen Melcom’s economic future international market easily boosts a company’s profit margin 

and insurance also help reimburse businesses in terms of any disaster in the future to protect them 
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from collapsing as was said by Carroll (1991) that economic dimension of sustainability encourages 

profitability to enable proper dependency for companies. 

In population wise also Accra is vastly populated with people from different cultural backgrounds. 

Huge population will ensure that there is high demand for products and therefore there are fewer 

tendencies for Melcom to hold the stock for a longer time to ensure inventory cost reduction which 

was highlighted by Shen et al (2003). Huge population will also ensure availability of labor to 

reduce unemployment issues in Accra which can be referred to Porter (2004) that a company's 

competitive advantage can be determined by its utilization of the human resource which strengthens 

the social sustainability dimension of this study which was highlighted by Carroll (1991) that, the 

social dimension focuses on charitable activities to the community out of goodwill, for the 

wellbeing of the society at large. Huge population will also ensure a reduction in transportation cost 

because according to Tuzkaya et al. (2008), the closer the facility to the demand region, the lesser 

the transportation cost. Therefore with Accra having a staggering population of over 4,010,054 

residents can surely provide Melcom with high demand for their products and availability of labor. 

Transportation wise, Melcom can enjoy the availability of different modes of transport if their 

distribution centers are established at Accra because the city boasts of different modes of transport 

such as road, rail, air, and is very close to the port city of Tema that can ensure that Melcom easily 

get access to sea mode of transport as well  which was emphasized by Tuzkaya et al. (2008), 

Kayikcia (2010), Jumaniyazov (2010) and Liu et al. (2012) that a proper location to build a 

distribution center provides a company with benefits such as; proximity to maritime port, hub, main 

roads, railroads and airport, flexibility in transportation mode changes, flexibility in transportation 

route changes and also enjoy line haul benefits said by Shen et al. (2003). These different modes of 

transportation in Accra can help fulfill targets such as reduction in lead time and also meet 

uncertainty in customer demand which was highlighted by He et al. (2017) and Shen et al. (2003) in 

the literature. With different modes of transportation available at Accra, Melcom can help reduce 

traffic congestion and release of emissions in the environment by not focusing solely on road 

transportation to distribute their products nationwide. By doing so they can promote environmental 

sustainability to lead to a clean environment which can enhance the corporate image of Melcom as 

was said by He et al. (2017) that a proposed Joint distribution center at the right location could help 

fulfill the target of the cleanest environment which also justifies the environmental sustainability 

dimension, which this study aims to contribute to as was said by Carroll (1991) that and the 
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environmental dimension of sustainability are tools for determining the environmental impact of the 

company's operation towards the improvement of the environment. 

RQ 2 What factors can a firm consider in selecting a distribution center location? 

As mentioned by Rao et al., (2015) that building a logistics center is a complex situation which has 

to consider factors like political, economic, environment, product features, cost and competition 

covering the social, economic and environmental dimensions of sustainability. Melcom considered 

cost, population, government policies and customer proximity as their major factors in selecting a 

distribution center location, which was compared with four alternatives (locations) in a matrix form 

by the AHP model. The AHP model selected Accra as the best location to build the distribution 

centers out of four cities and with Accra as the Capital and largest city of Ghana, and the eleventh 

largest metropolitan area in Africa it will be a wise decision for Melcom to build their distribution 

centers at Accra over the other alternatives because first and foremost, Accra is populated than all 

the other cities and population is a very significant factor that influences location decision making 

because it leads to other factors like labor characteristics and availability, demand points and market 

as was highlighted by (Ji et al. 2013, Choudhary and Shankar 2012, Demirel et al., 2010) in the 

literature. 

 

Government policy is also a fascinating factor that Melcom considered. Government policies may 

include tax rates and other regulations. With Accra as a center for manufacturing, marketing, 

finance, insurance, and transportation, it is expected that the tax rate will be quite flexible for 

Melcom and also the government will ensure that most companies comply with sustainability 

regulations to enhance their corporate image which was emphasized by (Awasthi et al., 2011) that 

fewer impacts on the environment and residents, conformity of the community regulations should 

be considered in location decision making to help justify the social and environmental sustainability 

dimensions this study aims to contribute whilst He et al (2017) and Demirel et al., (2010) also 

highlighted on how tax policies should be considered in location decisions. Sometimes it is essential 

that companies take into consideration some of the fiscal, economic and infrastructural benefits to 

be enjoyed after paying tax at a particular location because paying higher taxes at a location with 

lack of infrastructural systems may halt operations and therefore it is essential for businesses to 

consider all these in making a location decision.  
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Furthermore, cost is also another major factor if not the most important factor to consider in any 

decision making. Cost wise, Tamale is the cheapest among the four locations most especially 

acquisition of land but the city may not be able to provide the adequate infrastructures for Melcom 

to operate successfully unlike Accra as the trading and commercial center can provide Melcom with 

all the required infrastructures which was said by Choudhary and Shankar, (2012) that cost should 

be considered in terms of land acquisition, rehabilitation as well as infrastructure. To build a facility 

at a particular location, it is essential to consider all these in order not to incur extra cost in 

providing them as a company which was highlighted by Liu et al. (2012) that better location of a 

logistics center will ensure access to water, power, gas capacity and effective waste disposal system 

which can save money to match the economic dimension of sustainability highlighted in the 

literature. 

Finally, customer proximity was also a factor considered by Melcom in the location decision-

making. Being close to your customers is a significant step to capture a huge share of the market 

because through that it is easy to offer door to door services and also reduce lead times. Flexibility 

in transportation mode is a factor that can ensure that every location is accessible to help in the 

distribution of products. Different transportation mode available at a particular location will easily 

avoid longer travel and transit times because road transport easily causes traffic congestion, and 

therefore other modes can be used to ensure easy access and closeness to customers to satisfy their 

uncertain demands which were stated by Rao et al., (2015) that a good location should have the 

flexibility to meet all the supplies at the least time possible. The expansion is also a factor that can 

lead to customer proximity because any increase in the number of stores and markets to be reached 

must be considered to keep the facility useful for the long term. Accra is a city that keeps growing 

and expanding due to its commercial and business nature and therefore all these factors leading to 

customer proximity can be justified at Accra. Customer proximity can also be based on the 

population in the population of the area because a higher population increases the demand levels 

since then the people who need the services are many in number. Being that Accra's population was 

estimated to be 4,010,054 during the 2010 census, it shows customer proximity in the area which 

was emphasized by Demirel et al., (2010) that market is one of the main criteria for selecting a 

suitable location. 
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6 CONCLUSIONS 

The main purpose of this thesis was to investigate how a medium-sized company can select the best 

location to build a distribution center using the AHP model, with a case study on Melcom Limited 

Ghana. The results show that among the four alternatives chosen, Accra is the best location for 

Melcom to build their distribution centers with the highest value of 0.3299. The research questions 

about this study are; what competitive advantages can a firm gain from building a distribution 

center at a particular location?  Moreover, what factors can firms consider in selecting a distribution 

center location? 

 

Linking the first research question to the previous studies reviewed which are mostly based on 

competitive advantages and competitive strategies showed that this study contributed to give more 

insight into some of the social, economic and environmental benefits a company can enjoy by 

deciding to build a distribution center at a particular location. The previous research highlighted the 

following as the major competitive advantages that can be enjoyed from a location decision making; 

cost reductions, international consumption and manufacturing market, availability of labor, 

transportation mode and route flexibility, cleanest environment, effective power, gas, water  and 

hydrological system.  

 

The major contribution related to this research question is how it highlighted why it is highly 

beneficially to locate a distribution center in an urban, commercial area. The AHP model selected 

Accra as the best location for Melcom to build their distribution centers. This study categorized 

market and transportation attributes as the main competitive advantages to build a distribution 

center at a commercial location like Accra. In the context of the market, commercial locations are 

usually vastly populated to ensure increase demand for products and also attract foreigners who can 

lead to foreign investment and global brand promotion and also can lead to insurance benefits as 

well. Transportation wise, a commercial location is certain to be a hub for different modes of 

transport and routes which can ensure a reduction in lead time, traffic congestion and promote a 

clean environment. 
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About the second research question, certain major factors that act as drivers to the location decision 

making of a distribution center in the supply chain were pointed out. The factors included; cost, 

resource and labor force availability, transportation reliability and accessibility and sustainability. In 

addition to these factors highlighted by other authors, the case company considered the following 

factors; cost, population, customer proximity and government policies. Population leads to other 

factors like factors like labor characteristics and availability, demand points and market to be 

considered. Government policies can also consist of sub factors like tax policies, infrastructural 

development and sustainability regulations. Cost also may consist of sub factors like the price of 

land, infrastructures (water and power plants, gas systems). Finally, customer proximity also leads 

to sub factors like flexibility in transportation mode and expansion to be considered.  

 

6.1 MANAGERIAL IMPLICATIONS 

The identified and highlighted factors could serve as a reference to guide managers on which 

location to invest in a facility. This study has thrown more insight into the link between the factors 

and competitive advantages for a location decision making. The major factors highlighted will 

ensure that managers strategically make astute decision by establishing a company’s distribution 

center at a location which is market guaranteed and transportation flexibility. The market is usually 

a major competitive advantage because it yields high-profit margin and is usually influenced by 

huge population at a particular location. Transportation flexibility will also lead to a reduction of 

lead times and can preserve the environment as well.  

6.2 LIMITATIONS 

The study was based on a single case study, which cannot generalize the results that multiple case 

studies would have done. Also, being that the case company was in a distant location, the interviews 

were conducted via phone calls and email, which made follow up a challenge since at times the 

managers missed the calls, and replied to the emails later than we wanted. 

6.3 FUTURE RESARCH 

The issue of sustainability is an area of location decision making where little research has been 

conducted. It will be essential for future research to be conducted and provide more insight into 

how sustainability can be integrated with other factors in location decision making. 

 



42 

 

REFERENCES 

Afshari, H., Amin-Nayeri, M. and Ardestanijaafari, A., 2010. Optimizing inventory decisions in 

facility location within distribution network design. In Proceedings of the International 

MultiConference of Engineers and Computer Scientists (Vol. 3, pp. 17-19). 

Arabameri, A., 2014. Application of the analytic hierarchy process (ahp) for locating fire stations: 

Case study maku city. Merit Research Journal of Art, Social Science and Humanities, 2(1), 

pp.001-010. 

Awasthi, A., Chauhan, S.S. and Goyal, S.K., 2011. A multi-criteria decision making approach for 

location planning for urban distribution centers under uncertainty. Mathematical and Computer 

Modelling, 53(1–2), pp.98–109. 

Bashiri, M. and Tabrizi, M.M., 2010. Supply chain design: A holistic approach. Expert Systems 

with Applications, 37(1), pp.688-693. 

Beamon, B.M., 1998. Supply chain design and analysis: Models and methods. International journal 

of production economics, 55(3), pp.281-294. 

Bozorgi-Amiri, A. and Asvadi, S., 2015. A prioritization model for locating relief logistic centers 

using analytic hierarchy process with interval comparison matrix. Knowledge-Based Systems, 86, 

pp.173-181. 

Burrel, G. and Morgan, G., 1979. Paradigms in organizational studies. New directions in. 

Carroll, A.B., 1991. The pyramid of corporate social responsibility: Toward the moral management 

of organizational stakeholders. Business horizons, 34(4), pp.39-48. 

Carson, D., Gilmore, A., Perry, C. and Gronhaug, K., 2001. Qualitative marketing research. Sage. 

Chen, C.T., 2001. A fuzzy approach to select the location of the distribution center. Fuzzy sets and 

systems, 118(1), pp.65-73. 

Chopra, S. and Meindl, P., 2007. Supply chain management. Strategy, planning & operation. In Das 

summa summarum des management (pp. 265-275). Gabler. 

Choudhary, D. and Shankar, R., 2012. An STEEP-fuzzy AHP-TOPSIS framework for evaluation 

and selection of thermal power plant location: A case study from India. Energy, 42(1), pp.510–

521. 



43 

 

Croom, S., (2009). ―Introduction to research methodology in operations management‖, in 

Demirel, T., Demirel, N.Ç. and Kahraman, C., 2010. Multi-criteria warehouse location selection 

using Choquet integral. Expert Systems with Applications, 37(5), pp.3943-3952. 

Denzin, N.K. and Lincoln, Y.S., 2008. Strategies of qualitative inquiry (Vol. 2). Sage. 

Ding, H., Fu, Y., Zheng, L. and Yan, Z., 2018. Determinants of the competitive advantage of dairy 

supply chains: Evidence from the Chinese dairy industry. International Journal of Production 

Economics. 

Doody, O. and Noonan, M., 2013. Preparing and conducting interviews to collect data. 

Fink, A., 1998. Conducting research literature review: from paper to internet. Thousand Oaks: 

SagePublications. 

Forbes, 2018a Business Strategies You Need to Know About in 2015. Available 

at:https://www.forbes.com/sites/johnrampton/2015/01/19/5-business-strategies-you-need-to-

know-about-in-2015/#2bc287876fb8 Retrieved on 17
th

 may, 2018 

Galvan, J.L. and Galvan, M.C., 2017. Writing literature reviews: A guide for students of the social 

and behavioral sciences. Routledge. 

Gawlik, R., 2016. Methodological aspects of qualitative-quantitative analysis of decision-making 

processes. Management and Production Engineering Review, 7(2), pp.3-11. 

Guba, E.G. and Lincoln, Y.S., 1994. Competing paradigms in qualitative research. Handbook of 

qualitative research, 2(163-194), p.105. 

He, Y., Wang, X., Lin, Y., Zhou, F. and Zhou, L., 2017. Sustainable decision making for joint 

distribution center location choice. Transportation Research Part D: Transport and 

Environment, 55, pp.202-216. 

Ho, W. and Emrouznejad, A., 2009. Multi-criteria logistics distribution network design using 

SAS/OR. Expert Systems with Applications, 36(3), pp.7288-7298. 

Hong, L. and Xiaohua, Z., 2011. Study on location selection of multi-objective emergency logistics 

center based on AHP. Procedia Engineering, 15, pp.2128–2132. 

https://www.forbes.com/sites/johnrampton/2015/01/19/5-business-strategies-you-need-to-know-about-in-2015/#2bc287876fb8
https://www.forbes.com/sites/johnrampton/2015/01/19/5-business-strategies-you-need-to-know-about-in-2015/#2bc287876fb8


44 

 

Hua, X., Hu, X. and Yuan, W., 2016. Research optimization on logistics distribution center location 

based on adaptive particle swarm algorithm. Optik-International Journal for Light and Electron 

Optics, 127(20), pp.8443-8450. 

Investopedia, 2018a Competitive Advantage. Available at: 

https://www.investopedia.com/terms/c/competitive_advantage.asp Retrieved on 1st May, 2018 

Investopedia, 2018b. Porter's 5 forces Available 

at:https://www.investopedia.com/terms/p/porter.asp Retrieved on 17th may, 2018 

Ji, Y., Yang, H., Zhang, Y. and Zhong, W., 2013. Location optimization model of regional express 

distribution center. Procedia-Social and Behavioral Sciences, 96, pp.1008-1013. 

Jumaniyazov, N., 2010. Creating multi-modal logistics centers: Prospect for development in Central 

Asia. Perspectives of Innovations, Economics and Business, 6(3), pp.21-24. 

Karlsson, C., 2009. Researching Operations Management: Routledge 2009 Book. In POM 

(Production and Operation Management) 2009 Conference. 

Kayikci, Y., 2010. A conceptual model for intermodal freight logistics centre location decisions. 

Procedia-Social and Behavioral Sciences, 2(3), pp.6297-6311. 

Koç, E. and Burhan, H.A., 2015. An application of analytic hierarchy process (AHP) in a real world 

problem of store location selection. Advances in Management and Applied Economics, 5(1), 

p.41. 

Kuo, M.S., 2011. Optimal location selection for an international distribution center by using a new 

hybrid method. Expert Systems with Applications, 38(6), pp.7208-7221. 

Li, Y., Liu, X. and Chen, Y., 2011. Selection of logistics center location using Axiomatic Fuzzy Set 

and TOPSIS methodology in logistics management. Expert Systems with Applications, 38(6), 

pp.7901–7908. 

Liu, C.M., 1999. Clustering techniques for stock location and order-picking in a distribution center. 

Computers & Operations Research, 26(10-11), pp.989-1002. 

Liu, S., Chan, F.T. and Chung, S.H., 2011. A study of distribution center location based on the 

rough sets and interactive multi-objective fuzzy decision theory. Robotics and Computer-

Integrated Manufacturing, 27(2), pp.426–433. 

https://www.investopedia.com/terms/c/competitive_advantage.asp
https://www.investopedia.com/terms/c/competitive_advantage.asp
https://www.investopedia.com/terms/p/porter.asp


45 

 

Liu, X., Guo, X. and Zhao, X., 2012. Study on Logistics Center Site Selection of Jilin Province. 

JSW, 7(8), pp.1799-1806. 

Lozano, R., 2012. Towards better embedding sustainability into companies’ systems: an analysis of 

voluntary corporate initiatives. Journal of Cleaner Production, 25, pp.14-26. 

Lu, C.S. and Yang, C.C., 2006. Evaluating key logistics capabilities for international distribution 

center operators in Taiwan. Transportation Journal, pp.9-27. 

McCusker, K. and Gunaydin, S., 2015. Research using qualitative, quantitative or mixed methods 

and choice based on the research. Perfusion, 30(7), pp.537-542. 

Miles, M.B., Huberman, A.M. and Saldana, J., 2014. Qualitative data analysis: A method 

sourcebook. CA, US: Sage Publications. 

Murtonen, M., 2015. University students’ understanding of the concepts empirical, theoretical, 

qualitative and quantitative research. Teaching in Higher Education, 20(7), pp.684-698. 

NESH (National Committee for Research Ethics in the Social Sciences and the Humanities, 

Norway). (2006). Guidelines for research ethics in the social science law and the humanities. 

Oslo: NESH. 

Nicholls, D., 2017. Qualitative research. Part 1: Philosophies. International Journal of Therapy and 

Rehabilitation, 24(1), pp.26-33. 

Owens, K.A. and Legere, S., 2015. What do we say when we talk about sustainability? Analyzing 

faculty, staff and student definitions of sustainability at one American university. International 

Journal of Sustainability in Higher Education, 16(3), pp.367-384. 

Peker, I., Baki, B., Tanyas, M. and Murat Ar, I., 2016. Logistics center site selection by 

ANP/BOCR analysis: A case study of Turkey. Journal of Intelligent & Fuzzy Systems, 30(4), 

pp.2383-2396. 

Porter, M., 2004. The competitive advantage of regions. Prepared for the Columbus Partnership 

Retreat, John F Kennedy School of Government. http://www. isc. hbs. 

Edu/pdf/Columbus_Partnership_Retreat_2004, 2. 

Porter, M.E., 1980. Competitive strategy: Techniques for analyzing industries and competitors 

(Vol. 267). New York: free press. 



46 

 

Porter, M.E., 2008. Competitive strategy: Techniques for analyzing industries and competitors. 

Simon and Schuster. 

Pulverer, B. and Armbruster, C., 2017. Where does the buck stop? Research ethics and publishing. 

Information Services & Use, 37(1), pp.13-16. 

Rao, C., Goh, M., Zhao, Y. and Zheng, J., 2015. Location selection of city logistics centers under 

sustainability. Transportation Research Part D: Transport and Environment, 36, pp.29-44. 

Rimienė, K. and Grundey, D., 2007. Logistics centre concept through evolution and definition. 

Engineering economics, 54(4). 

Saaty, T, L, 1980. The Analytic Hierarchy Process. McGraw-Hill, New York. 

Shen, Z.J.M., Coullard, C. and Daskin, M.S., 2003. A joint location-inventory model. 

Transportation science, 37(1), pp.40-55. 

Szeremeta-Spak, M.D. and Colmenero, J.C., 2015. A two-stage decision support model for a retail 

distribution center location. Revista Facultad de Ingeniería Universidad de Antioquia, (74), 

pp.177-187. 

Tangen, R., 2014. Balancing ethics and quality in educational research—the ethical matrix method. 

Scandinavian Journal of Educational Research, 58(6), pp.678-694. 

Tellis, W.M., 1997. Application of a case study methodology. The qualitative report, 3(3), pp.1-19. 

Tuzkaya, G., Önüt, S., Tuzkaya, U.R. and Gülsün, B., 2008. An analytic network process approach 

for locating undesirable facilities: an example from Istanbul, Turkey. Journal of Environmental 

management, 88(4), pp.970-983. 

Voss, C., Tsikriktsis, N. and Frohlich, M., 2002. Case research in operations management. 

International journal of operations & production management, 22(2), pp.195-219. 

Ward, P.T. and Duray, R., 2000. Manufacturing strategy in context: environment, competitive 

strategy and manufacturing strategy. Journal of operations management, 18(2), pp.123-138. 

Williamson, K., 2002. Research methods for students, academics and professionals: Information 

management and systems. Elsevier. 

Yilmaz, K., 2013. Comparison of quantitative and qualitative research traditions: Epistemological, 

theoretical, and methodological differences. European Journal of Education, 48(2), pp.311-325 



47 

 

Yin, R.K., 2009. Case study research: Design and methods (applied social research methods). 

London and Singapore: Sage. 

Zadeh, A.S., Sahraeian, R. and Homayouni, S.M., 2014. A dynamic multi-commodity inventory 

and facility location problem in steel supply chain network design. The International Journal of 

Advanced Manufacturing Technology, 70(5-8), pp.1267-1282. 

Zainal, Z., 2007. Case study as a research method. Jurnal Kemanusiaan, 5(1). 

 

 

 

 

APPENDIX A 

Interview guide for collection of data from Melcom Ghana limited 

1. What alternative locations do you intend to shift production to or closer to? 

2. What factors do you consider in locating your facilities specifically distribution centers? 

3.  How will you rank those factors based on its significance? 

4. What factors affect the decision regarding distribution of the various products in terms of 

transportation & warehousing? 

5. How do you deal with geographical distances which could result in longer lead time? 

6. Do you consider sustainability as a challenge in the near future? And what are the strategies to 

deal    with this? 

7. Any future forecast? 
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APPENDIX B 

Data illustrating the amount of Melcom items received and demanded by customers from its 

various retail outlets in 2016. 

KUMASI 2016 

MONTHS ITEMS 

RECEIVED 

ITEMS 

DEMANDED 

EXCESS / 

SHORTAGES 

JANUARY 4000 3400 600 

FEBRUARY 3400 3225 775 

MARCH 3225 3521 479 

APRIL 3521 3469 531 

MAY 3469 3440 560 

JUNE 3440 3102 898 

JULY 3105 3580 423 

AUGUST 3177 3474 126 

SEPTEMBER 3110 3038 198 

OCTOBER 3115 3201 112 

NOVEMBER 3118 3124 106 

DECEMBER 3200 3205 101 
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ACCRA 2016 

MONTHS ITEMS 

RECEIVED 

ITEMS 

DEMANDED 

EXCESS / 

SHORTAGES 

JANUARY 5000 4283 717 

FEBRUARY 4283 4135 865 

MARCH 4135 4140 860 

APRIL 4140 4019 981 

MAY 4019 4641 359 
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JUNE 4641  4897 103 

JULY 4897 4458 439 

AUGUST 4202 4331 310 

SEPTEMBER 4184 4109 385 

OCTOBER 4120 4231 274 

NOVEMBER 3986 4158 102 

DECEMBER 4100 4115 87 
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TAMALE 2016 

MONTHS ITEMS 

RECEIVED 

ITEMS 

DEMANDED 

EXCESS / 

SHORTAGES 

JANUARY 2000 1823 177 

FEBRUARY 1823 1898 102 

MARCH 1898 1890 110 

APRIL 1890 1865 135 

MAY 1865 1910 90 

JUNE 1910 1930 70 

JULY 1940 1890 120 

AUGUST 1880 1751 129 

SEPTEMBER 1871 1702 115 

OCTOBER 1885 1864 136 

NOVEMBER 1764 1643 121 

DECEMBER 1979 1881 98 
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TAKORADI 2016 

MONTHS ITEMS 

RECEIVED 

ITEMS 

DEMANDED 

EXCESS/ 

SHORTAGES 

JANUARY 2500 2350 150 

FEBRUARY 2350 2399 101 
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MARCH 2399 2264 135 

APRIL 2264 2053 211 

MAY 2053 1871 182 

JUNE 2000 1805 195 

JULY 2067 1867 200 

AUGUST 1900 1745 155 

SEPTEMBER 1900 1801 99 

OCTOBER 2000 1871 129 

NOVEMBER 2230 2100 130 

DECEMBER 2300 2140 90 

 


