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Abstract 
Customer loyalty and business credibility are the currency for the success of all e-commerce platforms, as well as, the 

most prevalent challenge to the pervasive adoption of ‘online shopping’ in Nigeria given its acclaimed boon to both 

businesses and customers, particularly, SMEs. This study bridges the gap between sellers and their patrons by utilizing 

a multi-shop e-commerce application design approach as opposed to the single-shop approach employed by most e-

commerce applications found all over the Internet. This web application is built using the Agile Software Development 

methodology, employing HTML5, CSS3 and Native JavaScript for content, presentation and behavior respectively. 

PHP and MySQL are used for the backend functionalities. The multi-shop application offers innumerable benefits to 

participatory SMEs and customers considering that the payoffs are hinged on already existing seller-customer 

relationships. Consequently, customers can purchase genuine products from their trusted vendors with all the inherent 

ease of an online shopping experience. 

 

Keywords: E-commerce, E-commerce Adoption in Nigeria, E-commerce Adoption by SMEs in Nigeria, 

Single-shop e-commerce applications, Multi-shop e-commerce applications. 

1. Introduction 

1.1 Background of the Study 

The Internet ever since its invention has continued to offer various facets of improvements to the day-to-

day activities of man. One major application of the Internet is in the area of electronic commerce. Tian 

(2006) defines e-commerce, also, e-business as the transaction of goods and services by means of electronic 

communications [1]. Although the general public has become familiar with e-commerce only in the last 

decade or so, e-commerce has actually been around for over thirty (30) years, expressed in two major types: 

business-to-business (B2B) and business-to-consumer (B2C). E-commerce is fast gaining ground as an 

accepted and used business paradigm. The Nigerian Market in a bid to level up with the pace of 

international trade has also been introduced to the beneficial nature of e-commerce. Many small and 

medium enterprises (SMEs) who make up the backbone of any developing economies [2], such as the 

Nigerian economy have made attempts towards adopting e-commerce [3] as a primary trade platform.  
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However, in Nigeria, e-commerce applications have had even less success as opposed to coterminous 

countries such as the United States of America where online sales grew 15.1 percent (15.1%) in 2016 and 

accounted for 8.1 percent (8.1%) of total retail sales for the year [4]. This is as a result of inhibitors to the 

adoption of e-commerce by Small and Medium Scale Enterprises as well as consumers in Nigeria as 

identified by Wymer & Regan (2010, pp. 440 – 441) [5]. 

 

These factors are proliferated by the methods employed in the organizational design of most e-commerce 

applications. E-commerce applications that employ these barrier-enhancing designs could be tagged as 

having employed a single-shop approach. While this approach is not harmful in itself, it has proven to be 

largely insufficient for the Nigerian market given the relative failure of such applications in the Nigerian 

ecosystem. This study is therefore undertaken to solve the problem of the non-pervasive adoption of e-

commerce in Nigeria by the design and implementation of a multi-shop e-commerce application. 

1.2 Aim of the Study 

The aim of this study is to improve e-commerce adoption by small and medium enterprises in Nigeria 

through the design and implementation of an efficient ecommerce software better suited to the Nigerian 

market, a multi-shop ecommerce application; thus, facilitating international co-operation through trade, 

creating awareness of e-commerce and its associated benefits, making goods and services available to 

consumers all over the world irrespective of distance. 

1.3 Scope of the Study 

The study is concerned with the improvement of e-commerce adoption in Nigeria specifically by designing 

an efficient e-commerce application that overcomes the attendant barriers to e-commerce adoption for 

Small and Medium Enterprises (SMEs) and consumers in Nigeria. The study is restricted in terms of 

content scope to e-commerce, e-commerce adoption in Nigeria, barriers to e-commerce adoption by SMEs 

in Nigeria, single-shop/product-based approach to e-commerce application organizational design and multi-

shop approach to e-commerce application organizational design. 

2. Literature Review 

2.1 Historical Development of E-commerce 

The historical development of e-commerce has been summarized by Tian (2006) to have spanned through 

the following eras [1]:  

   1. The Infancy of E-commerce: Before 1995  

   2. The Golden Age of E-commerce: From 1995 to 1999  

   3. The Burst of the DOT-COM Bubble: 2000 and 2001  

   4. The Resurgence of E-commerce: 2002 to the present  

   5. The Future Trends in E-commerce  

2.2  Theoretical Framework of the Study 

2.2.1 Theories Bordering E-commerce Design for SMEs and E-commerce Adoption by SMEs 

To this end, the study on the innovation and adoption of e-commerce platforms and technology by SMEs 

applies an assortment of theoretical models and concepts from various disciplines. No individual theory 

however is a complete authority. Among the most frequently applied theoretical models are [5]:  

1. Adoption, Innovation, and Diffusion Theory [6]  

2. Technology Acceptance Model (TAM) [7]  

3. Resource Based Theory (RBT) [8]   

4. Theory of Reasoned Action (TRA) [9]  

5. Unified theory of Acceptance and Use of Technology (UTAUT) [10] [11]  

6. Model of Trust for Electronic Commerce (MoTEC) [12]  
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2.2.2  E-Commerce Business Models 

There are different categories of e-commerce. Chaffey, et al., (2009) (as cited in [13]) classified the various 

models of e-commerce like so: 

1.  Customer-to-Customer (C2C): In this model, consumers trade straightway with other consumers over 

the internet.  [14].  

2. Business-to-Customer (B2C): Here, customers get the hang of products or services through electronic 

publishing and buy them using electronic cash and secure payment systems.  

3. Business-to-Business (B2B): This involves electronic market transactions where businesses, 

governments, and other organizations depend on communications via computer networks as a quick, 

economical, and a reliable way to carry on business transactions.   

4.  Customer-to-Business (C2B): This is a type of e-commerce where consumers engage in transactions 

with companies – these are mostly suppliers.   

5. Customer-to-Government (C2G): This is a type of online interaction where feedback is given to 

government through pressure groups or individual sites.   

6.  Business to Government (B2G): This is a type of e-commerce where feedback from businesses is given 

to government and non-government organizations.   

7. Government to Citizen (G2C): This is a type of online interaction through which government offer 

national transactions to its citizens and other stakeholders. 

 

At the moment the only well developed forms of e-commerce in Nigeria are Business-to-Business (B2B) 

and Business-to-Customers (B2C) models [13]. Based on the above therefore, this study will further focus 

on e-commerce adoption in the B2C business model within the Nigerian context.    

 

2.2.3  Key Concepts Relating to the Study 

 

1.  Concept of Single-Shop E-commerce Applications 

 

The concept of single-shop design approach for e-commerce applications is self-appropriated after a visual 

study of common e-commerce applications.  It applies to the method utilized in the organization of the e-

commerce applications. An e-commerce application which is described as having employed a single shop 

design approach will feature large quantities of products and services in different categories apart from the 

individual suppliers and shops which provide those goods when ordered by the consumers. Hence, all the 

products seem to the customer’s view as proceeding from a “single shop” which the customers would 

usually conceive as a shop belonging to developers and managers of the e-commerce application itself. In 

the light of this, one could hear an e-consumer state that they purchased a certain product from 

Jumia.com.ng for an example. While this is commonly accepted, it is technically untrue as the actual sales 

were made by the vendor involved, with Jumia.com.ng as the mediator and platform. Illustrations of 

common e-commerce applications which utilize this single-shop approach include: Jumia.com.ng, 

Amazon.com, and eBay to mention but a few.    
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Fig. 1 Jumia.com.ng – A Typical Single-Shop E-commerce Application  

2. Concept of Multi-Shop E-commerce Applications 

 

This concept is simply a direct opposite to the concept of single-shop e-commerce applications in the sense 

that while customers might not have a complete knowledge of the vendors in the single-shop e-commerce 

applications, they possess a complete knowledge of the vendors in a multi-shop e-commerce application. 

Purchases would therefore be made on the basis of a trust based on knowledge of the vendors themselves as 

well as the e-commerce platform. A few existing e-commerce applications adopt this approach. 

Smemarkethub.com set up by Guarantee Trust Bank however employs this approach to a large extent. 

  

Fig. 2 SME markethub.com– A Typical Multi-Shop E-commerce Application 
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3. Research Methodology 

3.1  Overview of System Development Methodologies 

In the world of software engineering, software development methodologies refer to the framework that is 

used to structure, plan and control the process of developing an information system. Many methodology 

options exist for developing information systems. However, the most popular alternatives include: 

1. Structured Systems Analysis and Design Methodology (SSADM)  

2. Object-Oriented Analysis and Design Methodology (OOADM)  

3. The Prototyping Model  

4. Agile Development Methodology 

 

3.2  Methodology Adopted 

For the purpose of the design and implementation of a B2C multi-shop e-commerce application, the Agile 

Development Methodology is utilized because the agile methodology is best suited to a business 

environment where it is practically impossible to derive a complete set of stable software requirements due 

the global, dynamic environments most of these businesses exist in [15]. Given that the software is 

developed with SMEs in Nigeria in mind, the agile methodology is chosen. Explicitly, the Extreme 

Programming (XP) Method of the Agile Development Methodology is utilized for the system analysis, 

design and development processes of the application. 

 

The Agile Development Methodology universally depends on an incremental approach to software 

specification, development, and delivery. It is most appropriate to application development where the 

system requirements generally change quickly amid the development process [15]. The methodology is 

intended to deliver working software quickly to customers, who would then be able to propose new and 

changed requirements to be incorporated into later iterations of the system. It intends to eliminate process 

bureaucracy by avoiding work that has questionable long-term value and eliminating documentation that 

will most likely never be utilized [15]. These permit the development team to focus on the software itself 

rather than on its design and documentation. The philosophy behind agile methodology is reflected in the 

Manifesto for Agile Software Development that was conceded to by many of the leading developers of 

these methods which include Kent Beck, Mike Beedle, Arie van Bennekum Alistair Cockburn, Ward 

Cunningham and Martin Fowler to mention but a few.   

 

“We are uncovering better ways of developing  

software by doing it and helping others do it.  

Through this work we have come to value:  

Individuals and interactions over processes and tools  

Working software over comprehensive documentation  

Customer collaboration over contract negotiation  

Responding to change over following a plan  

That is, while there is value in the items on   

the right, we value the items on the left more.” 

The Agile Philosophy [16]. 

 

A variety of methods exist within the agile development methodology all of which adhere in varying 

degrees to the philosophy and principles of the agile manifesto. Common agile methods include: Extreme 

Programming (XP), Agile Modelling (AM), Scrum, The Crystal Methodologies, Feature Driven 

Development (FDD), Dynamic Systems Development Method (DSDM), and Adaptive Software 

Development (ASD).   

 

The Extreme Programming Method works by bringing the whole team together in the presence of simple 

practices, with enough feedback to enable the team to see where they are. XP combines old, tried and tested 

techniques in such a way that they reinforce each other.  
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Fig. 3 Steps involved in the Extreme Programming Method [17] 

However, given the single developer scenario, a recently proposed variant of the extreme programming 

method, developed by Agarwal & Umphress[18] in the journal article, “Extreme programming for a single 

person team” is to be adopted. This variant is referred to as Personal Extreme Programming (PXP) and 

applies to cases where pair programming is unattainable and we have a single programmer working on a 

given project. This method does not differ much from its foundational XP but involves modifying the 

practices of XP to fit a lone programmer situation.   

 

3.3  Data Collection 

 
In this study, the population consists of owners of small and medium scale enterprises in Nigeria as well as 

individuals within Nigeria who have the capability to shop online, enabled by the possession of smart 

phones, and other electronic devices capable of an internet connection.   

 

A sample size of 10 is utilized given the time allocated to the study as well as the resources available. 

Furthermore, utilizing the concept of saturation by Glaser & Strauss [19], saturation could be obtained 

using this number of participants based on the grounded theory.  The non-probability, convenience 

sampling procedure is utilized. The samples are drawn from SMEs and individuals within the Federal 

University of Technology, Owerri. 

 

Primary and secondary data are gathered via qualitative means which include: interviews, observations, 

perusal of documents and records as well as surfing the Internet. 

 

3.4  Performance Indicators 

 
Performance indicators, also, key performance indicators are measures of performance for a given system. 

They are used in evaluating the level of success of a system. Selecting appropriate performance indicators 

for a given system is dependent therefore on knowledge of what success entails for that particular system. 

 

Consequently, for the existing e-commerce system (single-shop e-commerce applications) under study, the 

following performance indicators are utilized in lieu of the aim of the study:  
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i. Perceived Usefulness: This is the degree to which a person believes that using a particular 

technology/system would enhance the outcome performance.  

ii. Quality: Quality within the context of software engineering implies how well the software meets the 

functional and non-functional requirements given for the software development process.  

iii. Perceived Ease of Use: Davis (1989) defines this as the extent to which a person believes that using a 

particular technology system will be free of effort. 

 

The performance indicators for the proposed system are largely similar the performance indicators for the 

existing system to enable a comparative analysis which will justify the need for the improved system within 

the defined parameters.  

i. Perceived Usefulness: This is the degree to which a person believes that using a particular 

technology/system would enhance the outcome performance. 

ii.  Perceived Ease of Use: Davis [20] defines this as the extent to which a person believes that using a 

particular technology system will be free of effort. 

iii. Relative Advantage: This is the degree to which the product is perceived as better than the existing 

standard.   

iv. Security: This relates to the level of security for data put up on the proposed system and the level of risk 

posed by the security measures adopted. 

 

4. Design and Implementation 

4.1  System Analysis 

4.1.1 Analysis of the Existing System 

For the purpose of the study, the existing systems are the single-shop e-commerce applications. A typical 

instance of single-shop e-commerce applications is Kara.com.ng which will be used throughout the 

duration of this work as a representative for all single-shop e-commerce applications. Kara.com.ng is the 

trading name of Royal Coast Technologies Limited. They provide network infrastructure services as well as 

sell electrical electronics such as PCs, Laptops, home appliances and similar products. Kara.com.ng runs a 

business-to-customer retail e-commerce application and is rated as one of the top 20 most popular Nigerian 

ecommerce sites [21]. 

The data collected from Kara.com.ng via observation reveals that the e-commerce application has three 

major user groups which are the Customers, Vendors and System Administrators same as for most e-

commerce applications. This study focuses on the customer and vendor user groups. 

 

Fig. 4 Activity UML Diagram for Customer User Group of Kara.com.ng 
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The system analysis of the existing system is also carried out on the basis of the performance indicators. 

Tables 1, 2 and 3 depict the data gathered on the analysis of the existing system based on the performance 

indicators. 

 

Table 1: Analysis of Kara.com.ng based on items of Perceived Usefulness 

An analysis of the data shown in table1 reveals that Kara.com.ng is perceived to be moderately useful 

scoring a 50% percentage value for both the customer and vendor user groups. 

Table 2: Analysis of Kara.com.ng based on items of Perceived Ease of Use 

S/N Item Customer User Group Vendor User Group 

1 Confusing No Yes 

2 Error Prone  Yes No 

3 Frustrating Yes Yes 

4 Dependence on Manual No Yes 

5 Mental Effort Yes Yes 

6 Error Recovery No Yes 

7 Rigid & Inflexible Yes Yes 

8 Controllable No No 

9 Unexpected Behaviour Yes Yes 

10 Cumbersome   No Yes 

11 Understandable Yes No 

12 Ease of Remembering No Yes 

13 Provides Guidance Yes Yes 

14 Easy to Use No Yes 

15 Ease of Learning No No 

16 Effort to become skillful Yes Yes 

An analysis of the data shown in table 2 reveals that Kara.com.ng is perceived to be moderately easy to use 

for the customer user group scoring a 50% percentage value  and is perceived to be very difficult to use for 

the vendor user groups given that it scores a 75% perceived difficulty. 

 

Table 3: Analysis of Kara.com.ng based on characteristics of Software Quality 

S/N Characteristic User Metrics 

1 Functionality Yes 

2 Reliability  No 

3 Usability Yes 

4 Efficiency - 

5 Maintainability - 

6 Portability Yes 

S/N Item Customer User Group Vendor User Group 

1 Job Difficult without No No 

2 Control Over Work  No No 

3 Job Performance  Yes Yes 

4 Addresses My Needs  No No 

5 Saves Me Time  Yes No 

6 Work More Quickly  Yes Yes 

7 Critical to My Job  No No 

8 Accomplish More Work No No 

9 Cut Unproductive Time  Yes Yes 

10 Effectiveness  No No 

11 Quality of Work No Yes 

12 Increase Productivity  Yes Yes 

13 Makes Job Easier  Yes Yes 

14 Useful Yes Yes 
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The existing system is analyzed based on characteristics of software quality which were deemed 

identifiable. 

4.1.2 Problems of the Existing System 

A summary of the analysis of the existing system leads to the identification of the following problems of 

the existing system: 

1. The system has proven to be difficult to use especially for the vendor user groups which will include 

the SMEs in Nigeria.  

2. The e-commerce store has proven to be difficult to utilize by e-consumers in Nigeria due to the hassle 

of searching through a wide variety of goods and services before the product in question can be 

identified and purchased.  

3.  Distrust for authenticity of products offered on the websites is exacerbated by the fact that the website 

does not provide relevant information as concerns the specific business responsible for the displayed 

product.  

4.  Setting up an e-commerce site has proven to be very difficult and expensive given the revenue margin 

and knowledge area of SMEs.  

 

 

4.2  System Design 

 

Fig. 5 Flow Chart for the Proposed System 
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Fig. 6 Use Case Diagram for the Proposed System 

5. Conclusion 

This study has revealed the problems which impede the pervasive adoption of e-commerce in Nigeria, key 

among which are the problems of technical-knowhow on the part of the SMEs, cost of setting up an e-

commerce site as well as distrust for the authenticity of products and credit methods. The researcher also 

discovered that these problems are portrayed in the design of most of the e-commerce applications in 

Nigeria (single-shop e-commerce applications). The design features therefore which would encourage the 

adoption of e-commerce were then found to be summarily, the multi-shop design approach which could be 

applied as an improvement to the existing e-commerce applications practicing the single-shop design 

approach. This study has resulted in the design and implementation of a multi-shop e-commerce application 

which is found to be the design-oriented solution to the issues of trust, cost barriers and technical 

knowhow. This e-commerce application ultimately proved that an improvement can be made to ease of 

purchase of products by customers from e-commerce sites. 
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