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ABSTRACT
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The procurement of motor-vehicle spare parts through traditional physical markets presents

challenges such as difficulty in identifying compatible parts, lack of price transparency,

geographic and time constraints, and absence of centralized vendor platforms. This study focused

on the design and development of a web-based online marketplace for motor-vehicle spare parts

to address these limitations by providing a centralized, secure, and user-friendly platform

connecting vendors and customers. The research adopted the Agile methodology using the

Scrum framework and implemented a layered system architecture consisting of presentation,

application, data access, and data storage layers. The system was developed using PHP for

server-side processing, MySQL for database management, and HTML5, CSS3, JavaScript, and

the Bootstrap framework for responsive user interface design. Selected spare-parts markets in

Benin City, Edo State—Evbareke Market, Uwelu Market, and Igun Market were used as case

studies to understand vendor operations and customer needs. The study objectives included

designing a marketplace that supports product listing and searching based on vehicle make and

model, implementing secure user authentication for buyers and vendors, enabling price

comparison and vendor rating features, and testing the system to ensure reliable operation. The

implemented system successfully delivered a functional multi-vendor marketplace with

advanced search and filtering, vehicle compatibility matching, secure shopping cart and checkout

processes, order management, inventory control, and role-based access control. Results

demonstrated that the system effectively addresses problems associated with traditional spare-

parts procurement by improving accessibility, transparency, and efficiency. Challenges such as

database optimization, security implementation, responsive design, and system integration were

encountered and resolved. The study concludes that web-based marketplace technologies can

effectively transform spare-parts trading and support digital transformation in the automotive

industry.
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CHAPTER ONE

INTRODUCTION

1.0 Background to the Study

The rapid advancement of information and communication technology (ICT) has significantly

transformed the way goods and services are bought and sold across the globe. Electronic

commerce (e-commerce) has emerged as a dominant platform that enables buyers and sellers to

interact beyond geographical boundaries, providing convenience, efficiency, and wider market

access. In recent years, online marketplaces have become increasingly popular, serving as

centralized digital platforms where multiple vendors can offer products and customers can

compare prices, quality, and availability in real time. The automotive industry is one of the

sectors experiencing notable digital transformation. Motor vehicles require regular maintenance

and periodic replacement of spare parts to ensure safety, reliability, and performance. However,

the traditional method of purchasing motor-vehicle spare parts primarily through physical shops

and local dealers often presents challenges such as limited product variety, lack of price

transparency, counterfeit parts, and inconvenience for customers. These challenges highlight the

need for a more efficient and reliable system for sourcing genuine spare parts. The design and

development of an online marketplace for motor-vehicle spare parts seeks to address these

challenges by leveraging web-based technologies to create a platform that connects spare-part

vendors with vehicle owners, mechanics, and workshops. Such a system aims to improve

accessibility, enhance transparency, reduce transaction time, and promote trust between buyers

and sellers. This chapter introduces the study by providing the background, rationale, and context

for developing an online marketplace dedicated to motor-vehicle spare parts.

Motor vehicles play a vital role in modern society, supporting transportation, commerce, and

economic development. As the number of vehicles on the road continues to increase, so does the

demand for spare parts required for maintenance and repairs. Spare parts such as engines, brake

systems, filters, electrical components, and body parts are essential for ensuring the longevity

and safe operation of vehicles. In many developing and developed regions alike, the spare-parts

market is largely fragmented and dominated by traditional brick-and-mortar stores. Customers

often face difficulties in locating specific parts compatible with their vehicle models, verifying
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the authenticity of products, and comparing prices across different suppliers. Additionally, time

constraints, long-distance travel to physical markets, and inconsistent availability of parts further

complicate the purchasing process. These issues are particularly challenging for vehicle owners

in remote areas and for mechanics who require quick access to reliable spare parts to meet

customer demands. The growth of internet penetration and mobile technology presents an

opportunity to modernize the spare-parts supply chain through digital platforms. Online

marketplaces offer features such as product catalogs, search and filtering tools, secure payment

systems, vendor ratings, and order tracking, which collectively enhance the buying experience.

By aggregating multiple sellers on a single platform, an online marketplace can foster

competition, improve price transparency, and increase consumer confidence. Despite the success

of e-commerce in other retail sectors, the adoption of online platforms for motor-vehicle spare

parts remains relatively limited in some regions due to concerns about product compatibility,

trust, and system usability. This study is therefore motivated by the need to design and develop

an online marketplace that specifically addresses the unique requirements of the motor-vehicle

spare-parts industry. The proposed system aims to provide a user-friendly, secure, and scalable

solution that supports efficient transactions, ensures product authenticity, and bridges the gap

between spare-part suppliers and consumers in the digital economy.

1.2 Problem Statement

The procurement of motor-vehicle spare parts through traditional physical markets presents

numerous challenges that negatively affect vehicle owners, mechanics, and spare-part dealers.

One of the major problems is the difficulty in identifying and sourcing genuine and compatible

spare parts for specific vehicle makes and models. Customers often rely on limited information

provided by sellers, which can lead to the purchase of incorrect, substandard, or counterfeit parts,

resulting in frequent breakdowns, increased maintenance costs, and safety risks. The spare-parts

market is highly fragmented, with prices varying significantly from one seller to another. This

lack of price transparency makes it difficult for customers to compare costs and obtain value for

money. Buyers are often required to physically visit multiple shops or markets to find suitable

parts, which is time-consuming, inconvenient, and inefficient especially for individuals in remote

areas or those with urgent repair needs. Another significant problem is the absence of an

organized and centralized platform that connects spare-part vendors with customers in a reliable



3

and structured manner. Most traditional vendors operate independently, with limited digital

presence, making it challenging to access real-time information on product availability,

specifications, and delivery options. Furthermore, manual transaction processes increase the

likelihood of errors, delays, and poor record-keeping. Despite the growth of e-commerce in many

sectors, the motor-vehicle spare-parts industry has not fully leveraged digital technologies to

address these issues. The lack of a specialized online marketplace tailored to the unique

requirements of spare parts such as vehicle compatibility, vendor credibility, and secure

transactions creates a gap in the current system. Therefore, there is a need to design and develop

an online marketplace for motor-vehicle spare parts that provides a centralized, transparent, and

user-friendly platform to improve accessibility, ensure product authenticity, reduce transaction

time, and enhance overall efficiency in the spare-parts purchasing process.

1.3 Aim and Objectives of the Study

The aim of this study is to design and develop an online marketplace for motor-vehicle spare

parts that provides a centralized, secure, and user-friendly platform for connecting spare-part

vendors with customers in the purchase of motor-vehicle spare parts. The objectives of the study

are listed thus

i. To design a web-based online marketplace system that supports the listing, searching, and

categorization of motor-vehicle spare parts based on vehicle make and model.

ii. To develop a secure user registration and authentication system for buyers and vendors.

iii. Implement features that enable price comparison, detailed product description display,

and vendor credibility assessment through ratings and reviews.

iv. To test the developed online marketplace software to confirm the proper operation of

core system modules

1.4 Scope of the Study

The study is limited to selected motor-vehicle spare-parts markets within Benin City, Edo State.

These locations were chosen due to their high concentration of spare-part dealers and frequent

patronage by vehicle owners and mechanics. The markets covered in this study include:
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i. Evbareke Market, off Textile Mill Road

ii. Uwelu Market, off Uwasota Road

iii. Igun Market, by Akpakpava Road

The study focuses on understanding the spare-parts trading activities within these markets and

using them as a case study for the design and development of the online marketplace system.

Findings and system requirements derived from these locations were used to model vendor

operations and customer interactions wit

1.5 Significance of the Study

This study is significant because it provides benefits to various stakeholders involved in the

motor-vehicle spare-parts industry and the field of software development.

i. Vehicle Owners: The study helps vehicle owners by providing an online platform where

they can easily search for and purchase motor-vehicle spare parts based on their vehicle

make and model. This reduces the stress of moving from one market to another and helps

them compare prices and choose suitable spare parts conveniently.

ii. Spare-Part Vendors: Spare-part vendors, especially those operating in Evbareke Market,

Uwelu Market, and Igun Market, benefit from the study through increased visibility of

their products. The online marketplace allows vendors to reach more customers beyond

their physical locations and improve sales opportunities.

iii. Mechanics and Workshops: Mechanics and automobile workshops benefit from faster

access to required spare parts. The system helps reduce repair delays by making it easier

to locate available spare parts and compare prices from different vendors.

iv. Students and Researchers: The study serves as a useful reference for students and

researchers in computer science and related disciplines. It demonstrates the practical

application of software development methodologies in solving real-world problems.

v. Automotive Industry and Society: The study contributes to improved organization and

transparency in the spare-parts market. By supporting access to verified vendors and clear

product information, the system can help reduce the circulation of counterfeit spare parts

and promote safer vehicle maintenance practices.
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1.6 Limitations of the Study

While this study successfully develops a functional online marketplace for motor-vehicle spare

parts, there are some limitations:

i. Geographical Coverage: The system primarily targets vendors and customers in

selected markets within Benin City Evbareke Market, Uwelu Market, and Igun Market. It

does not currently cover all spare-part markets in the state or beyond, which limits its

immediate user base.

ii. Physical Delivery of Spare Parts: The study focuses on the online ordering and

payment process but does not integrate logistics or delivery services. Users are

responsible for arranging the physical collection or delivery of parts, which may affect

convenience.

iii. Vendor Participation: Only vendors who actively register on the system can list their

products. Some potential vendors in the target markets may choose not to participate,

which could limit the variety of spare parts available to buyers.

iv. Integration with External Systems: The system does not integrate with third-party

inventory management or payment gateways beyond the basic secure payment module

implemented, which could restrict advanced features available in commercial platforms.

1.7 Methodology of the Study

This study adopts a methodology based on the Waterfall Model, which follows a structured and

sequential approach to the design and development of the web-based online marketplace for

motor-vehicle spare parts. The Waterfall model was chosen because it provides clear

documentation, well-defined phases, and systematic progression suitable for academic software

development projects.

1.8 Definition of Terms

i. Online Marketplace: A digital platform that facilitates commercial transactions between

multiple vendors and buyers by providing centralized access to product listings, real-time

pricing information, and secure transaction processing.
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ii. Motor-Vehicle Spare Parts: Mechanical, electrical, or structural components

specifically designed for the maintenance, repair, or replacement of parts in motor

vehicles, ensuring operational efficiency and safety.

iii. Vendor: A registered seller within the online marketplace responsible for listing,

managing, and selling motor-vehicle spare parts, while maintaining product information

accuracy and service reliability.

iv. Buyer: An individual, mechanic, or organization that utilizes the online marketplace to

procure motor-vehicle spare parts, leveraging platform features such as search,

categorization, and price comparison to make informed purchasing decisions.

v. User Registration and Authentication: A systematic process that ensures secure access

to the online marketplace by validating user identity and assigning appropriate privileges

to buyers and vendors.

vi. Price Comparison: A functional feature of the online marketplace that enables users to

evaluate and contrast prices of identical or similar spare parts across multiple vendors,

promoting transparency and informed decision-making.

vii. Vendor Rating and Review: A reputation management mechanism through which

buyers provide qualitative and quantitative feedback on vendors’ products and services,

influencing trust and credibility within the marketplace.

viii. Order Management: An integrated process within the system that handles the lifecycle

of a buyer’s order, including order placement, payment verification, status tracking, and

coordination for product delivery.

ix. Prototype: An initial, functional model of the software system developed to demonstrate

essential features, validate system design, and guide iterative development prior to full-

scale deployment.
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CHAPTER TWO

LITERATURE REVIEW

2.0 Brief Introduction

This chapter reviews relevant literature on online marketplaces, e-commerce platforms, and the

motor-vehicle spare-parts industry. The purpose of this review is to establish a theoretical and

practical foundation for the design and development of a web-based online marketplace for

motor-vehicle spare parts.

2.1 Introduction to E-Commerce

Electronic commerce, commonly referred to as e-commerce, is the process of buying and selling

goods and services over electronic systems such as the Internet and other computer networks.

The concept has evolved significantly since its inception in the 1990s, transforming traditional

business practices by enabling transactions to occur beyond geographical boundaries. E-

commerce provides a digital platform where buyers and sellers can interact efficiently, allowing

for rapid exchange of information, secure payments, and timely delivery of products and services.

The significance of e-commerce lies in its ability to reduce operational costs, enhance market

reach, and improve convenience for consumers. By eliminating the need for physical storefronts,

businesses can scale operations while offering a wider range of products. Consumers, on the

other hand, benefit from increased accessibility, price transparency, and the ability to compare

products and services before making purchase decisions. The growth of e-commerce has been

driven by several factors, including increased internet penetration, the widespread use of

smartphones, secure online payment systems, and advances in logistics and supply chain

management. In addition, changing consumer behavior and expectations have pushed businesses

to adopt digital platforms to remain competitive. In recent years, e-commerce has become a

dominant component of global trade, influencing both large enterprises and small businesses. It

has also fostered the development of online marketplaces, which aggregate multiple sellers on a

single platform, allowing consumers to browse, compare, and purchase products efficiently.

Within the automotive industry, e-commerce provides an innovative solution for distributing

motor-vehicle spare parts, addressing challenges such as limited market accessibility, counterfeit

products, and price inconsistency.
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2.2 Types of E-Commerce

E- commerce models describe how commercial transactions occur over electronic systems,

particularly the Internet. These models are typically categorized based on the parties involved in

the transaction and each model serves different market needs within the digital economy.

Understanding these types provides important context for an online marketplace system such as

the one developed in this study.

i. Business- to- Business (B2B): Business- to- Business e- commerce refers to

transactions where goods or services are exchanged between two business entities via

digital platforms. It is one of the most widely used forms of e- commerce and often

involves bulk transactions such as manufacturers procuring materials from suppliers

or wholesalers selling to retailers. B2B systems help streamline procurement, reduce

operational costs, and improve supply chain efficiency.

ii. Business- to-Consumer (B2C): Business- to- Consumer e- commerce involves

online transactions between businesses and individual end users. This is the most

visible e- commerce model to the general public, with consumers using online stores

and marketplaces to browse, compare, and purchase products. Platforms such as

Amazon and Jumia exemplify this model, where products are directly sold to

consumers who expect convenience, competitive pricing, and secure payment options.

iii. Consumer- to-Consumer (C2C): In the Consumer- to- Consumer e- commerce

model, individual consumers sell products or services to other individuals, typically

facilitated by a third- party platform that provides the marketplace infrastructure.

Examples include online classified sites and auction platforms where users list items

for sale and other consumers purchase them directly. This model democratizes access

to trading by reducing barriers to entry for individual sellers.

iv. Consumer- to-Business (C2B): Consumer- to- Business e- commerce is a reverse

model in which individuals offer goods or services to businesses. Crowdsourcing

platforms, freelance marketplaces, and influencer marketing sites fall into this

category, where consumers create value that businesses then purchase or contract.
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2.3 Advantages and Challenges of E-Commerce

E- commerce offers significant benefits to both businesses and consumers by enabling

commercial transactions over electronic networks, particularly the Internet. One of the primary

advantages is expanded market reach, as firms can sell products beyond physical and

geographical limitations, reaching both national and international customers (Mohammed et al.,

2024). E- commerce also enhances customer convenience, allowing purchases to be made at any

time without the constraints of store operating hours, thus increasing flexibility for consumers

and traders alike (Suleiman et al., 2024). Furthermore, e- commerce can reduce operational costs

by eliminating the need for traditional physical storefronts, which lowers overhead expenses and

can result in more competitive pricing for buyers (Mohammed et al., 2024). In addition,

e- commerce facilitates greater product variety and easier price comparisons, enabling consumers

to make better- informed purchasing decisions (Suleiman et al., 2024). It also supports business

innovation, as companies adopt digital payment systems, automated order processing, and data

analytics to enhance customer experiences and operational efficiency (Alam & Ali, 2020). These

benefits have contributed to the rapid adoption and growth of e- commerce platforms in diverse

economic sectors. Despite these advantages, e- commerce faces several challenges that may

hinder its full potential. Security and privacy concerns remain critical issues, as online

transactions involve the exchange of sensitive customer data that is vulnerable to cyberattacks

and fraud (Alam & Ali, 2020). In emerging economies, infrastructure limitations, such as

inadequate internet connectivity and weak legal frameworks, further impede e- commerce

adoption and trust (Suleiman et al., 2024). Another challenge is the lack of personal interaction,

which can make it difficult for customers to assess products physically before purchase,

potentially leading to dissatisfaction (Mohammed et al., 2024). Additionally, logistical and

delivery complexities, such as managing inventory and ensuring timely order fulfilment, present

operational hurdles for many e- commerce businesses (Alam & Ali, 2020). Trust and credibility

issues also persist, particularly where consumers are wary of counterfeit products or unreliable

vendors, which can reduce customer confidence in online transactions. Addressing these

challenges requires robust security measures, effective regulatory frameworks, and ongoing

improvements in digital infrastructure to sustain the benefits of e- commerce in both developed

and developing markets.
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2.4 Online Marketplaces: Concept and Definition

An online marketplace is a digital platform that facilitates commercial transactions between

multiple independent sellers and potential buyers within a virtual environment. Unlike traditional

e- commerce stores owned and operated by a single entity, online marketplaces act as

intermediaries that connect sellers who provide inventory with a broad consumer base, without

necessarily holding the goods themselves (Conley, 2022; Adler, 2020). In this sense,

marketplaces function much like modern digital bazaars, enabling buyers to browse and purchase

goods from varied vendors in one unified space, while the platform manages search, transaction

processing, and often after- sales support (Wikipedia, 2025). From a theoretical perspective,

marketplaces represent a multi- sided platform, where value is created by enabling interactions

among different participant groups, typically buyers and sellers (Hänninen et al., 2019). This

structural model is characterized by network effects where the value of the platform increases as

the number of users grows because a larger seller base attracts more buyers and vice versa

(Hänninen et al., 2019). Academic research on digital platforms emphasizes that these

marketplaces differ from conventional retail and single- vendor e- commerce sites by their ability

to support diverse product listings, scalable transactions, and cross- enterprise integration (Brettel

et al., 2018). The functionalities of online marketplaces typically include product discovery,

search and filtering mechanisms, vendor listings, pricing information, user interfaces for

browsing categories, and secure payment gateways (Study.com, 2025). In addition, marketplaces

often incorporate features such as customer reviews and vendor ratings mechanisms that help

reduce information asymmetry and build trust between buyers and unfamiliar sellers

(Peña-García et al., 2024). Trust has been consistently identified as a crucial element in online

commerce, mitigating perceived risks and facilitating repeat transactions (Pavlou & Gefen, 2004;

as cited in Peña-García et al., 2024). Online marketplaces can be classified based on their scope,

audience, and ownership models. For example, B2C (Business- to- Consumer) marketplaces

focus on retail transactions between businesses and end consumers, while C2C

(Consumer- to- Consumer) platforms enable peer- to- peer exchanges (Wikipedia, 2025). More

specialized vertical marketplaces focus on niche product categories, such as automotive spare

parts, whereas horizontal marketplaces cover a wide variety of categories in a single platform.
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Despite variations in structure and niche, the fundamental principle is to streamline multi- vendor

interactions, broaden market access, and enhance transactional transparency (Fieldax, 2025).

2.5 Key Features of Online Marketplaces

Online marketplaces are distinguished from traditional e- commerce websites by a set of

integrated features designed to support multi- vendor interactions, enhance user experience, and

facilitate secure commercial transactions. Understanding these features is essential when

designing a marketplace system such as the one proposed in this study. One of the most critical

features of online marketplaces is a centralized product catalog that aggregates listings from

multiple vendors into a unified interface. This catalog allows buyers to browse and compare

products across vendors without needing to visit individual vendor sites, thereby improving

discovery and choice (Salestio Blog, 2025). Such catalogs are often supported by advanced

search and filtering mechanisms, which enable users to refine results by attributes such as price,

category, brand, and specifications, ensuring that buyers can locate items efficiently (Salestio

Blog, 2025; Codica, 2025). This is particularly important for complex product domains such as

motor- vehicle spare parts, where compatibility with vehicle make and model is a core

requirement.

Another fundamental feature is secure payment processing, which enables buyers to complete

transactions safely and vendors to receive funds securely. Marketplaces usually incorporate

multiple payment options including credit/debit cards, digital wallets, and escrow systems—to

cater to diverse user preferences and regional payment environments. Secure payments not only

protect sensitive financial data but also build consumer trust, which is a major determinant of

repeat purchases in online platforms (Salestio Blog, 2025).

Order management systems are also central to marketplace functionality. These systems

coordinate the flow of orders from placement through fulfillment, updating users on order status

and handling issues such as cancellation and refunds. Streamlined order management enhances

operational efficiency and reduces friction in the buyer’s journey. Well- designed dashboards

further support vendors in tracking inventory, monitoring sales, and managing shipments from a
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single control panel, which is particularly beneficial in contexts where multiple product variants

and frequent updates are involved (Algolia, 2025).

Vendor and buyer account systems are essential for enabling personalized interactions on the

platform. Through secure user registration and authentication, marketplaces can maintain

separate profiles for buyers and sellers, manage access permissions, and ensure accountability in

transactions. This account infrastructure supports features such as purchase history, saved

preferences, and tailored recommendations, thereby improving usability and customer retention.

A related and increasingly significant feature is the ratings and reviews system. This reputation

mechanism allows buyers to evaluate products and sellers based on past experiences. Research

by Wu et al. (2015) indicates that balanced reviews and review counts significantly influence

buyers’ perceptions of credibility and trustworthiness on marketplace platforms, which in turn

affects purchasing decisions. Ratings and reviews help reduce information asymmetry where

buyers might otherwise lack sufficient knowledge about product quality by leveraging

user- generated feedback to guide future consumers (Wu et al., 2015; Reputation System, 2025).

However, some studies have also highlighted challenges with these systems, such as

susceptibility to misinformation or manipulated reviews when moderation is weak, which can

distort trust signals and negatively impact marketplace integrity (Hussein & Eldardiry, 2020).

In addition to these core functions, recommendation and personalization engines play a vital role

in enhancing user engagement. These systems analyze user behaviour and past interactions to

suggest relevant products, cross- sell complementary items, and tailor the shopping experience to

individual preferences (Recommender System, 2025). By increasing the relevance of product

displays, recommendation features can boost conversions and encourage repeat visits to the

marketplace. Despite the many advantages presented by marketplace features, some critics argue

that not all functional elements uniformly benefit all stakeholders. For example, while advanced

search and filtering improve user convenience, overly complex interfaces can overwhelm users

who prefer simplicity, particularly in markets with lower digital literacy. Additionally, the

dominance of algorithmic product rankings may disadvantage new or smaller vendors if

discovery systems prioritise items with higher sales histories or ratings, leading to reduced

exposure for less established sellers (Ye et al., 2023). This challenge suggests that feature design

must balance discoverability with fairness to ensure equitable opportunities across all vendors.
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2.6 Examples of Popular Online Marketplaces

Online marketplaces have proliferated worldwide, demonstrating diverse approaches to

facilitating multi-vendor e-commerce. These platforms vary in scope, target audience, and

functional sophistication, providing insights that can guide the development of specialized

systems such as a motor-vehicle spare parts marketplace. Amazon is one of the most prominent

B2C marketplaces globally, connecting millions of buyers with numerous vendors across

multiple product categories. Amazon’s success is attributed to its comprehensive catalog, robust

search and filtering features, secure payment processing, and integrated logistics network (Chen

et al., 2022). The platform also leverages personalized recommendations and customer reviews

to enhance user experience, building trust and fostering repeat transactions. However, critics note

that Amazon’s algorithmic product ranking can disadvantage small or new vendors, limiting

their visibility in a highly competitive environment (Zhang & Xu, 2021). eBay represents a C2C

marketplace model, where individual consumers and small sellers can auction or sell goods

directly to buyers. eBay’s unique auction system differentiates it from standard fixed-price

platforms, enabling dynamic pricing based on market demand (Nguyen et al., 2020). Its feedback

and rating mechanisms also address trust issues inherent in peer-to-peer transactions. Despite its

effectiveness, the platform faces challenges related to counterfeit products and inconsistent seller

reliability, which may reduce buyer confidence (Nguyen et al., 2020). Alibaba primarily operates

in the B2B space, connecting manufacturers, wholesalers, and retailers. Its emphasis on bulk

transactions, trade assurance services, and supplier verification has made it a leading platform in

international e-commerce (Li & Chen, 2019). While Alibaba efficiently facilitates global trade,

smaller buyers often find the platform complex due to minimum order requirements and

navigation of international shipping procedures. Jumia, a leading African online marketplace,

offers a localized example, combining B2C and C2C models. Jumia provides an online catalog,

search and filtering, secure payment systems, and vendor ratings, adapted for regional

infrastructural and consumer contexts (Obinna & Eze, 2021). Its localized logistics solutions

demonstrate the importance of adapting marketplace features to specific geographic and socio-

economic environments. Konga, another prominent Nigerian e-commerce platform, operates

similarly to Jumia. It provides a marketplace for multiple vendors, secure payment systems, and

product delivery services. Konga focuses on improving consumer trust through vendor
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verification and product authenticity guarantees (Adedayo & Ojo, 2022). Its integration of cash-

on-delivery options caters to consumers with limited access to digital payments. Jiji, a C2C

marketplace, allows individuals to buy and sell a wide range of products, including vehicles and

spare parts. Jiji emphasizes simplicity, accessibility, and peer-to-peer trading. Unlike fully

managed platforms, Jiji primarily connects buyers and sellers without directly handling

transactions, which reduces operational costs but increases reliance on user trust (Chukwuemeka

& Nwankwo, 2021).

Vertical or niche marketplaces, such as AutoZone or CarParts.com, specialize in automotive

spare parts. These platforms focus on product specificity, providing detailed compatibility

information for different vehicle makes and models, which is crucial for reducing errors in

purchasing critical components (Kumar & Patel, 2020). Vertical marketplaces often integrate

vendor ratings, product reviews, and return policies tailored to automotive consumers. However,

challenges include limited vendor diversity and potential stock shortages, especially in markets

with lower e-commerce adoption.

2.7 E-Commerce in the Automotive Industry

The automotive industry has increasingly leveraged e-commerce platforms to streamline the

distribution of products and services, particularly motor-vehicle spare parts. The adoption of

online marketplaces in this sector addresses longstanding challenges such as fragmented supply

chains, limited product availability, and inconsistencies in pricing and product authenticity

(Kumar & Patel, 2020).

Online automotive marketplaces provide centralized access to spare parts for vehicle owners,

mechanics, and workshops, allowing users to search for parts based on vehicle make, model, and

year. This reduces the time and effort required to source compatible components from multiple

physical vendors (Obinna & Eze, 2021). By offering detailed product descriptions, specifications,

and compatibility information, these platforms minimize the risk of purchasing incorrect or

counterfeit parts, which is a significant issue in traditional markets (Chukwuemeka & Nwankwo,

2021).
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In addition, e-commerce platforms enable price transparency and comparison, empowering

consumers to make informed decisions. For instance, vertical automotive marketplaces such as

AutoZone, CarParts.com, and Jiji’s automotive section provide tools to compare prices across

multiple vendors, enhancing competitiveness and reducing costs for buyers (Kumar & Patel,

2020; Chukwuemeka & Nwankwo, 2021). Similarly, African marketplaces such as Jumia and

Konga have begun to integrate automotive spare parts into their catalogs, demonstrating how

localized platforms can adapt global e-commerce features to regional contexts (Obinna & Eze,

2021; Adedayo & Ojo, 2022).

The integration of secure payment systems and order management functionalities has further

improved efficiency in the automotive e-commerce sector. Buyers can complete transactions

online and coordinate delivery or collection, while vendors can manage inventory, track sales,

and monitor customer feedback digitally. Features such as vendor ratings and customer reviews

play a crucial role in building trust and ensuring product quality (Wu et al., 2015; Peña-García et

al., 2024).

Despite the advantages, challenges persist in automotive e-commerce. Logistical limitations,

particularly in regions with underdeveloped transport infrastructure, may delay delivery and

reduce reliability (Obinna & Eze, 2021). Additionally, limited digital literacy among some

buyers and vendors can hinder adoption and effective use of online marketplaces. Issues such as

counterfeit products, inadequate customer support, and difficulty verifying product authenticity

remain critical concerns, highlighting the need for robust platform design and regulation (Kumar

& Patel, 2020).

2.8 Challenges in Online Automotive Parts Trading

Despite the growing adoption of e-commerce in the automotive sector, trading motor-vehicle

spare parts online presents unique challenges that differ from general e-commerce.

Understanding these challenges is essential for designing effective online marketplaces that meet

user needs.

i. Product Compatibility and Information Accuracy: A major challenge is ensuring

that spare parts sold online are compatible with the buyer’s specific vehicle make and
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model. Incorrect or incomplete product descriptions can lead to mismatched

components, causing dissatisfaction and potential safety hazards (Kumar & Patel,

2020). Some vendors may lack the technical knowledge to provide accurate

compatibility information, further increasing the risk of errors.

ii. Counterfeit and Substandard Products: Counterfeit spare parts remain a significant

concern in both physical and online markets. Unsuspecting buyers may purchase low-

quality or fake components that can compromise vehicle performance and safety.

Online marketplaces without strict vendor verification systems are particularly

vulnerable to such issues (Chukwuemeka & Nwankwo, 2021).

iii. Vendor Reliability and Trust Issues: Unlike established physical stores, online

marketplaces often host numerous independent vendors with varying levels of

credibility. Buyers may find it difficult to assess vendor reliability, especially when

reviews are limited or manipulated. Research shows that trust-building mechanisms,

such as verified reviews and vendor ratings, are critical but not always foolproof (Wu

et al., 2015; Peña-García et al., 2024).

iv. Logistics and Delivery Challenges: Timely delivery of spare parts is essential,

particularly for vehicle repairs. Many regions, especially in developing countries, face

logistical hurdles such as poor transportation networks, inadequate courier services,

and high shipping costs. These factors can delay delivery and reduce customer

satisfaction (Obinna & Eze, 2021).

v. Limited Digital Literacy and Technological Barriers: Some buyers and vendors

may lack the technical skills to navigate online marketplaces effectively. Issues such

as difficulty using search and filtering tools, managing orders, or making secure

payments can limit adoption and reduce the efficiency of the marketplace (Adedayo

& Ojo, 2022).

vi. Payment Security and Fraud Risks: Secure payment processing remains a key

challenge. Buyers may be reluctant to make online transactions due to fear of fraud,

identity theft, or payment disputes. Similarly, vendors may be exposed to chargebacks

or fraudulent orders, which can negatively impact trust in the platform (Alam & Ali,

2020).
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vii. Limited Vendor Participation: In some regions, vendors may be hesitant to join

online platforms due to low digital adoption, lack of trust, or unfamiliarity with online

business processes. This limits product variety and reduces the overall utility of the

marketplace for buyers (Obinna & Eze, 2021).

2.9 Security and Privacy in Online Marketplaces

Security and privacy are among the most critical considerations for online marketplaces,

particularly those handling sensitive user information and financial transactions. The level of

trust a platform inspires directly affects adoption, repeat usage, and overall success. In the

context of motor-vehicle spare parts marketplaces, where buyers and vendors interact digitally

and exchange payments online, robust security and privacy mechanisms are indispensable.

i. Importance of Security in E-Commerce: Secure systems protect users from

unauthorized access, identity theft, fraud, and data breaches. According to Alam and

Ali (2020), secure online marketplaces are essential for maintaining trust, ensuring

transaction integrity, and safeguarding both buyers and vendors. SSL encryption,

secure authentication protocols, and regular security audits are recommended as

foundational security practices. Wu et al. (2015) argue that security failures can result

in a loss of customer confidence, decreased transaction volumes, and potential legal

liabilities.

ii. Authentication and Access Control: User registration and authentication are critical

mechanisms for verifying identity and granting appropriate access privileges. Multi-

factor authentication (MFA) is widely recognized as an effective strategy for

preventing unauthorized access (Sommerville, 2021). On the other hand, critics like

Pressman (2020) argue that overly complex authentication processes may negatively

affect user experience, leading to abandonment of the platform, especially in regions

with lower digital literacy. This presents a design challenge: balancing security with

usability.

iii. Data Privacy Considerations: Protecting personal information, including contact

details, payment data, and browsing behavior, is a legal and ethical requirement.

Studies by Chukwuemeka and Nwankwo (2021) emphasize the significance of data
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privacy for fostering consumer trust. Markets that fail to enforce privacy policies risk

alienating users. Conversely, some authors argue that strict data protection protocols

can complicate system architecture and limit the ability to provide personalized

recommendations or targeted promotions (Boehm, 2002). This highlights a tension

between privacy and business intelligence capabilities in online marketplaces.

iv. Payment Security: Securing financial transactions is crucial in multi-vendor

platforms. Alam and Ali (2020) note that payment gateways should incorporate

encryption, fraud detection, and secure transaction logging to prevent financial loss.

Systems that fail to adequately protect payment data expose both vendors and buyers

to risk. However, Wu et al. (2015) caution that excessive security measures, such as

multiple verification steps during checkout, may frustrate users and reduce

conversion rates. Therefore, designing an effective payment system requires careful

consideration of both protection and user convenience.

v. Vendor Trust and Fraud Prevention: Marketplaces must also ensure vendor

legitimacy to reduce fraud. Reputation systems, vendor verification, and review

moderation are commonly used to establish trustworthiness (Peña-García et al.,

2024). Proponents argue that these mechanisms prevent counterfeit goods and

promote fairness in the marketplace (Obinna & Eze, 2021). Critics, however, point

out that reputation systems can be manipulated through fake reviews or collusion,

potentially misleading buyers and undermining trust (Hussein & Eldardiry, 2020).

Thus, additional safeguards, such as transaction monitoring and vendor performance

analytics, are necessary to reinforce trust.

vi. Cybersecurity Threats: Online marketplaces face a range of cybersecurity threats,

including phishing attacks, malware, Distributed Denial of Service (DDoS), and SQL

injection attacks (Sommerville, 2021). Proactive threat detection, regular software

updates, and secure coding practices are vital to mitigate these risks. Authors like

Pressman (2020) highlight that marketplaces in emerging economies may face

additional vulnerabilities due to limited technical expertise and infrastructure

constraints.

vii. Balancing Security with Usability: A recurring theme in literature is the need to

balance security, privacy, and usability. Wu et al. (2015) and Alam and Ali (2020)
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argue that overly restrictive security measures can hinder user engagement and reduce

adoption, while lax security undermines trust and exposes the system to fraud.

Therefore, online marketplaces must adopt context-sensitive security policies that

address local technological capabilities, user literacy, and regulatory requirements.

2.10 User Experience and Usability

User experience (UX) and usability are critical determinants of success for online marketplaces.

A platform’s ability to facilitate seamless navigation, efficient search, and smooth transaction

processes significantly impacts user satisfaction, retention, and overall adoption (Highsmith,

2013). In the context of motor-vehicle spare parts marketplaces, where buyers often require

precise product information and rapid decision-making, UX and usability considerations are

particularly important.

i. Importance of User Experience: User experience encompasses the overall

interaction of a user with a platform, including interface design, navigation, and

responsiveness. Studies show that positive UX increases trust and engagement in e-

commerce systems (Obinna & Eze, 2021). Platforms that provide clear product

categorization, intuitive search tools, and easily accessible product information allow

users to complete transactions efficiently, reducing frustration and abandonment rates

(Suleiman et al., 2024). Wu et al. (2015) further emphasize that UX affects perceived

reliability and credibility of the platform, which is essential in multi-vendor

marketplaces where users may encounter unfamiliar vendors.

ii. Usability Principles: Usability refers to the ease with which users can interact with

the system to achieve their goals. Nielsen (2012) identifies key usability principles,

including learnability, efficiency, memorability, error prevention, and user

satisfaction. For online marketplaces, this translates to simplified account creation,

straightforward product search, clear filtering mechanisms, and transparent checkout

processes (Alam & Ali, 2020). Poor usability can lead to errors in order placement,

difficulty in navigating product categories, or even mistrust in system functionality.

iii. Design for Multi-Device Access: Given the prevalence of mobile internet usage,

particularly in emerging markets, marketplaces must be responsive and mobile-
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friendly. Studies indicate that a significant proportion of e-commerce users access

platforms via smartphones, necessitating interfaces optimized for smaller screens

without sacrificing functionality (Obinna & Eze, 2021; Adedayo & Ojo, 2022).

Authors for this approach argue that responsive design improves accessibility and

engagement (Highsmith, 2013). Critics caution, however, that simplifying interfaces

for mobile devices can limit the amount of product information displayed, potentially

reducing informed decision-making (Boehm, 2002).

iv. Information Architecture and Navigation: Effective UX requires well-structured

information architecture. Products should be logically categorized, searchable by

multiple attributes, and presented with clear images and specifications. For motor-

vehicle spare parts, this includes details such as vehicle make, model, part number,

and compatibility information (Kumar & Patel, 2020). Authors argue that structured

navigation reduces cognitive load and enables users to find the exact product

efficiently (Wu et al., 2015). Opposing views highlight that overly complex

categorization systems, while comprehensive, may overwhelm users unfamiliar with

technical terminologies, especially in localized marketplaces (Chukwuemeka &

Nwankwo, 2021).

v. Feedback and Interaction Design: Interactive elements, such as product ratings,

reviews, and progress indicators during checkout, contribute to a transparent and

engaging experience. Peña-García et al. (2024) argue that providing immediate

feedback on user actions, such as confirmation of order submission or error messages

for incorrect input, enhances usability and trust. Critics, however, note that excessive

pop-ups or notifications may distract or frustrate users, reducing the overall

experience (Hussein & Eldardiry, 2020).

vi. Personalization and Recommendation Systems: Personalization engines enhance

UX by suggesting relevant products based on user behavior and purchase history.

These systems increase engagement, improve product discovery, and boost

conversion rates (Recommender System, 2025). Yet, authors caution against intrusive

personalization that may compromise privacy or overwhelm users with irrelevant

recommendations (Boehm, 2002).
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2.11 Customer-Vendor Interaction

Customer-vendor interaction is a central element in online marketplaces, shaping trust,

transaction efficiency, and overall user satisfaction. In multi-vendor platforms, interactions occur

primarily through digital interfaces, including product listings, messaging systems, ratings, and

reviews. Effective interaction mechanisms are essential for reducing information asymmetry,

resolving disputes, and fostering loyalty among buyers and sellers (Wu et al., 2015; Peña-García

et al., 2024).

i. Product Search and Communication: Efficient search and communication systems

are critical for enabling buyers to locate desired products and clarify information with

vendors. Studies indicate that marketplaces providing direct messaging, inquiry forms,

or chatbots enhance customer engagement and reduce purchase uncertainty (Obinna

& Eze, 2021). For motor-vehicle spare parts, accurate information exchange about

part compatibility, availability, and delivery timelines is vital to ensure buyer

confidence. Critics, however, argue that reliance on digital messaging can slow

communication compared to physical stores, and response delays may negatively

affect user satisfaction (Hussein & Eldardiry, 2020).

ii. Ratings and Review Systems: Ratings and reviews serve as the primary mechanism

for building trust between customers and vendors. Positive feedback signals

reliability and product quality, while negative reviews provide accountability and

encourage vendor improvement (Wu et al., 2015). Peña-García et al. (2024)

emphasize that well-moderated review systems reduce uncertainty for buyers and

support informed decision-making. Conversely, critics note that review manipulation,

such as fake positive feedback or biased ratings, can distort the perceived credibility

of vendors and mislead buyers, highlighting the importance of monitoring and

verification systems (Hussein & Eldardiry, 2020).

iii. Dispute Resolution and Customer Support: Marketplaces must provide

mechanisms to handle disputes regarding product quality, delivery, or payment issues.

Effective support systems, including complaint forms, return policies, and automated

tracking, enhance trust and encourage repeat transactions (Obinna & Eze, 2021).
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However, over-reliance on automated solutions can reduce personalization and lead

to dissatisfaction if issues require nuanced human intervention (Boehm, 2002).

iv. Personalization and Engagement Tools: Customer-vendor interaction is

strengthened through personalization features, such as purchase history tracking,

tailored recommendations, and notifications for restocked products or promotions.

These tools increase engagement and encourage buyers to return to the platform

(Recommender System, 2025). Critics caution that excessive personalization or push

notifications may intrude on privacy or annoy users, potentially leading to

disengagement (Boehm, 2002).

v. Implications for Multi-Vendor Marketplaces: In marketplaces with multiple

vendors, effective interaction mechanisms are crucial for differentiating reliable

sellers from less credible ones. Features like verified vendor badges, responsive

communication, and transparent ratings foster trust and enhance platform reputation

(Peña-García et al., 2024). Conversely, poorly managed interactions, slow responses,

or inadequate feedback systems can erode user confidence and reduce platform

adoption (Hussein & Eldardiry, 2020).

2.12 Order and Payment Management Systems

Order and payment management systems are fundamental components of online marketplaces,

ensuring that transactions between buyers and vendors are executed accurately, securely, and

efficiently. These systems encompass the workflow from order placement to payment processing,

delivery, and post-sale management, forming the backbone of marketplace operations (Alam &

Ali, 2020; Obinna & Eze, 2021).

i. Order Management Systems (OMS): The OMS coordinates the entire lifecycle of a

purchase, including product selection, inventory validation, order confirmation,

shipment tracking, and returns processing. In multi-vendor platforms, OMS must

handle complex workflows where orders may involve multiple sellers, each with

distinct inventory and fulfillment schedules (Chen et al., 2022). Properly designed

OMS ensures inventory synchronization, reduces the likelihood of stockouts, and

provides real-time order status updates to buyers and sellers. Critics, however, argue
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that complex OMS implementations can increase system overhead and require

substantial integration effort, particularly when dealing with numerous third-party

vendors and logistics providers (Pressman, 2020).

ii. Payment Gateway Integration: Secure payment systems are critical to marketplace

credibility. Payment gateways facilitate the authorization, processing, and settlement

of transactions using multiple methods such as credit/debit cards, mobile wallets, and

bank transfers (Alam & Ali, 2020). Gateways must comply with industry security

standards such as PCI DSS to prevent fraud, protect sensitive data, and ensure

transaction integrity. Wu et al. (2015) emphasize that seamless payment processing

significantly enhances user trust and conversion rates, while any disruption in

payment workflows can lead to transaction abandonment and loss of revenue.

iii. Escrow and Transaction Security: To build trust in multi-vendor environments,

some marketplaces employ escrow systems that hold funds until the buyer confirms

satisfactory receipt of products (Peña-García et al., 2024). This mechanism mitigates

risk for buyers and encourages vendors to maintain high service quality. However,

critics note that escrow processes may introduce delays in fund release, potentially

frustrating vendors and requiring clear communication to manage expectations

(Hussein & Eldardiry, 2020).

iv. Returns, Refunds, and Dispute Handling: Effective order management includes

streamlined procedures for handling returns and refunds. Literature highlights that

transparent policies, automated tracking of returned items, and timely refunds are

critical for sustaining customer trust (Obinna & Eze, 2021). Conversely, marketplaces

that lack clear return or dispute resolution processes face higher rates of customer

dissatisfaction and complaints, which can negatively affect platform reputation

(Boehm, 2002).

v. Integration with Logistics and Inventory: Successful order and payment systems

are tightly integrated with logistics providers and inventory management modules.

This integration enables real-time tracking of shipments, automated updates to

inventory levels, and coordination of delivery schedules (Chen et al., 2022). Critics

argue that such integrations increase system complexity and demand robust testing

and monitoring to prevent operational failures.
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vi. Importance for Specialized Marketplaces: For niche marketplaces such as motor-

vehicle spare parts platforms, order and payment systems must accommodate

product-specific considerations, including part compatibility, multiple product

variants, and potentially high-value items. Ensuring accurate order fulfillment, secure

payments, and prompt dispute resolution directly impacts buyer confidence and

platform adoption (Kumar & Patel, 2020; Obinna & Eze, 2021).

2.13 Research on online market place

Author(s),

Year

Title Strengths Weaknesses Recommendation

for Further Studies

Oguta

(2024)

Securing the

Virtual

Marketplace:

Security &

Privacy

Challenges in

E-Commerce

Thorough

analysis of

security threats

and privacy

needs in

e- commerce.

Focuses broadly on

security not on

marketplace

platforms

specifically or

multi- vendor

interactions.

Explore security

frameworks tailored

to multi- vendor

marketplaces.

Akash &

Saha (2025)

A Holistic

Approach to

E-Commerce

Innovation

Integrates UX

and security into

e- commerce

design.

General

e- commerce focus;

doesn’t study

marketplace

features (ratings,

multi- vendor

models).

Investigate

UX/security

integration in online

marketplaces with

multi- vendor

dynamics.

Pilkauskaitė

et al. (2024)

Measuring Sell

Side Outcomes

in Marketplace

Experiments

Proposes

experimental

metrics for

marketplace

outcomes.

Focuses on

analytics &

experimentation,

not user- vendor

interactions or

practical

Develop design

guidance for

practical

marketplace

modules such as

order and review
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marketplace

design.

systems.

Youssif &

Zeebaree

(2025)

Emerging

Trends in

E-Commerce:

Digital

Platforms

Highlights trends

such as AI,

personalization,

and consumer

behaviour.

High- level; it

doesn’t investigate

marketplace design

constraints or

vendor trust

systems.

Study how trends

like AI affect

marketplace search,

recommendations,

and trust.

Henry et al.

(2025)

Evaluation of

Online

Marketplace in

Indonesia

Assesses

marketplace

success using

Information

Systems theory.

Perceptual study;

no technical design

or functional

underpinning for

specialized systems

such as automotive.

Nikoletos et

al. (2024)

Digital

Marketplaces

Systematic

Review

Comprehensive

review of digital

marketplace

research.

Focuses on general

digital

marketplaces, not

specific vertical

segments like spare

parts.

Arshad &

Khan (2024)

Evolution of

E-Commerce:

Trends &

Consumer

Behaviour

Connects

e- commerce

trends with

consumer

behaviour

changes.

Does not cover

technical

marketplace

systems or web

platform design.

Kaur (2023) Consumer

Behaviour in

Online

Marketplaces

Synthesizes

consumer

behaviour

insights across

platforms.

Focuses on

behaviour; limited

on system features

like secure

payments or
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product

categorization.

Ye et al.

(2023)

Seller- Side

Outcome

Fairness in

Marketplaces

Introduces

fairness metrics

for seller

outcomes.

Technical

algorithm focus;

lacks application to

overall marketplace

design and

end- user features.

2.14 Research Gap

A review of recent literature indicates that while online marketplaces and e-commerce systems

have been extensively studied, there is a significant lack of research focused on specialized

marketplaces for motor-vehicle spare parts. Existing studies predominantly address general e-

commerce platforms, exploring topics such as user experience, security, privacy, trust

mechanisms, and consumer behavior (Akash & Saha, 2025; Oguta, 2024; Pilkauskaitė et al.,

2024). Although these works provide valuable insights into marketplace design and functionality,

they fail to address the unique requirements of a vertical marketplace dedicated to automotive

spare parts. In particular, critical features such as product categorization based on vehicle make

and model, vendor credibility through ratings and reviews, and price comparison tailored to

automotive components are largely absent in the literature. Moreover, the literature lacks

empirical studies evaluating the functionality and performance of specialized marketplaces in

practice. While security protocols, multi-vendor interactions, and order management systems are

frequently discussed in generic e-commerce contexts (Shah & Deshpande, 2025; Peña-García et

al., 2024), there is little evidence of how these mechanisms operate when applied specifically to

automotive spare parts transactions. This is a crucial omission, as motor-vehicle components

often require precise compatibility information and involve high-stakes transactions, making

accuracy, reliability, and trust central to successful marketplace operations. Furthermore, most

studies treat marketplaces at a conceptual level or focus on algorithmic fairness and consumer

behavior, without addressing the practical challenges of developing, integrating, and testing core

system functionalities such as secure user registration, product listing, search and categorization
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by vehicle type, vendor verification, and payment processing. The gap in the literature becomes

even more pronounced when considering the multi-vendor nature of automotive spare parts

marketplaces. Unlike general marketplaces, automotive platforms must ensure that diverse

vendors adhere to standards for product quality, accurate descriptions, and trustworthy

interactions with buyers. Current research does not adequately explore how to design these

systems to facilitate effective vendor-buyer communication, enable secure and verifiable

transactions, and integrate functional modules that collectively ensure the correctness and

usability of the platform. Consequently, there is a pressing need for studies that develop and

evaluate a fully functional, vehicle-specific marketplace platform, combining technical,

operational, and user-centric features.
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CHAPTER THREE

METHODOLOGY

3.1 Analysis of the Existing System

The existing system for purchasing motor-vehicle spare parts operates predominantly through

traditional brick-and-mortar retail outlets and physical marketplaces. In these conventional

setups, spare-part vendors maintain physical shops where customers visit in person to browse

available products, make inquiries, and complete purchases through direct cash transactions. This

system represents a passive, non-automated approach to commerce where all interactions occur

through face-to-face communication between buyers and sellers.

The current system operates within established physical markets such as Evbareke Market,

Uwelu Market, and Igun Market in Benin City. Each vendor independently manages their

inventory, pricing, and customer relations without any centralized coordination or digital

integration. Customers seeking specific spare parts must physically travel to these markets, move

from shop to shop comparing prices and product availability, and rely entirely on verbal

descriptions and visual inspection to assess product quality and authenticity. The transaction

process involves manual negotiation, cash payment, and immediate collection of purchased items

without any structured record-keeping or follow-up mechanism. The existing system lacks any

form of digital infrastructure for information dissemination, product cataloging, or transaction

management. There is complete separation between product discovery, price comparison, and

purchase completion, with each activity requiring independent effort and physical presence.

Decision-making is entirely manual, dependent on the customer's ability to assess products and

the vendor's willingness to provide accurate information. Response to customer needs is reactive

and limited by physical availability and operating hours.

3.1.1 Architecture of the Existing System

The architectural structure of the existing system is fundamentally decentralized and

disconnected. Each vendor operates as an independent entity with no systematic integration or

standardized processes. The system consists of isolated physical retail units where vendors
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maintain manual inventory records, often using handwritten ledgers or basic spreadsheets

without real-time synchronization or backup systems. Key components include physical storage

facilities for spare parts, manual record books for inventory tracking, cash registers or simple

cash boxes for payment collection, and verbal communication channels for customer interaction.

There is no centralized database, no shared information repository, and no automated data

processing capability. Product information exists only in the vendor's memory or on handwritten

price tags attached to physical items. Data flow in the existing system is entirely manual and

linear. Information about product availability flows from vendors to customers through verbal

communication during in-person visits. Pricing information is communicated verbally or

displayed on physical signage. Customer inquiries are answered based on the vendor's immediate

knowledge, and product recommendations are made without systematic analysis of customer

needs or purchase history. Transaction records, when kept, are maintained independently by each

vendor with no standardized format or central repository. The system demonstrates a complete

absence of automation, with every process requiring human intervention. There is no intelligent

analysis of customer preferences, market trends, or inventory optimization. Integration between

vendors is non-existent, making it impossible for customers to efficiently compare offerings

across multiple sellers or for vendors to collaborate on inventory management.

3.1.2 Operational Workflow

The operational workflow of the existing system follows these sequential steps:

i. Customer Identification of Need: The vehicle owner or mechanic identifies the need for

a specific spare part based on vehicle maintenance requirements or breakdown diagnosis.

ii. Physical Market Visit: The customer travels to one of the physical markets, typically

during business hours, which may involve significant travel time and transportation costs.

iii. Vendor Location and Inquiry: Upon arrival at the market, the customer must locate

appropriate vendors by walking through market sections and making verbal inquiries

about product availability.

iv. Product Search and Verification: The customer describes the required spare part to the

vendor, providing vehicle make, model, and year. The vendor manually searches their

physical inventory to determine availability.
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v. Price Negotiation: If the product is available, the customer inquires about the price,

which may vary based on negotiation skills, relationship with the vendor, and market

conditions.

vi. Quality Assessment: The customer visually inspects the spare part to assess quality,

authenticity, and compatibility, relying primarily on physical examination and vendor

assurances.

vii. Comparison Shopping: To ensure competitive pricing and availability, the customer

may visit multiple vendors, repeating steps 3 through 6 at each location.

viii. Purchase Decision: After comparing options, the customer makes a purchase decision

and returns to the selected vendor.

ix. Manual Transaction: The customer pays in cash, and the vendor provides the spare part

along with a handwritten receipt or no receipt at all.

x. Post-Purchase Support: Any post-purchase issues require the customer to physically

return to the vendor's shop, with no systematic mechanism for complaints, returns, or

warranty claims.

3.1.3 Limitations of the Existing System

The existing system exhibits significant limitations that negatively impact efficiency,

transparency, and customer satisfaction:

i. Geographic and Temporal Constraints: Customers must physically travel to

markets during business hours, incurring transportation costs, time expenditure, and

inconvenience. This requirement is particularly burdensome for customers in remote

locations or those with urgent needs outside operating hours.

ii. Lack of Information Accessibility: There is no mechanism for customers to

remotely verify product availability, specifications, or pricing before making the

journey to physical markets. This information asymmetry results in wasted trips when

desired products are unavailable.

iii. Limited Price Transparency: The absence of standardized pricing and the difficulty

of comparing prices across multiple vendors creates information inefficiency.
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Customers cannot easily determine fair market value, making them vulnerable to

overpricing.

iv. Inefficient Search and Discovery: Finding specific spare parts requires physically

visiting multiple vendors and verbally describing requirements repeatedly. This

process is time-consuming and may fail entirely if customers lack technical

knowledge to accurately describe needed components.

v. Scalability Limitations: The physical nature of the system limits the number of

vendors a customer can realistically visit and the number of customers a vendor can

serve simultaneously, constraining market efficiency and growth potential.

vi. No Automated Inventory Management: Vendors lack real-time inventory tracking,

leading to stockouts, overstocking, and inefficient capital allocation. Customers

cannot receive notifications when desired products become available.

vii. Limited Market Reach: Vendors can only serve customers who physically visit their

shops, severely restricting their potential customer base and revenue opportunities.

3.1.4 Need for System Improvement

The substantial limitations and negative implications of the existing system create a compelling

need for a modernized, technology-enabled solution. The primary justification for developing an

improved system centers on eliminating geographic and temporal constraints through web-based

accessibility. An online marketplace would enable customers to search for, compare, and

purchase spare parts from any location with internet connectivity, at any time, dramatically

reducing transaction costs and improving market access for both urban and remote customers.

Addressing the information asymmetry problem requires implementing centralized product

catalogs with comprehensive specifications, compatibility information, and real-time availability

status. By aggregating information from multiple vendors in a standardized, searchable format,

the improved system would enable customers to make informed decisions efficiently, reducing

search costs and improving purchase accuracy. Enhancing price transparency through side-by-

side comparison tools and historical pricing data would empower customers to identify

competitive offers and recognize fair market values. This transparency would simultaneously

benefit quality-focused vendors by enabling them to justify premium pricing through

demonstrated product superiority and service excellence rather than information advantages.
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Implementing systematic vendor rating and review mechanisms would create accountability

structures that incentivize quality and authentic service. Customer feedback would accumulate

over time, enabling new buyers to benefit from collective experience and enabling reputable

vendors to build valuable brand equity. This reputation system would help address the

counterfeit parts problem by making it economically disadvantageous for vendors to compromise

quality. Automating inventory management, order processing, and transaction recording would

reduce administrative overhead for vendors while providing customers with purchase histories,

order tracking, and documentation. This automation would improve operational efficiency,

reduce errors, and create data assets that enable business intelligence and strategic decision-

making. Expanding market reach through digital channels would enable vendors to access

broader customer bases, potentially increasing revenue while providing customers with access to

specialized vendors and rare components regardless of physical location. This expanded market

would increase competition, improving quality and pricing for consumers while creating growth

opportunities for vendors. The integration of secure payment processing, automated order

management, and standardized communication protocols would professionalize the spare-parts

market, attracting quality-conscious customers who currently avoid the market due to concerns

about fraud, poor service, or lack of recourse mechanisms. By building trust through systematic

processes and transparent operations, the improved system would expand the overall market and

create value for all stakeholders.

3.2 Analysis of the Proposed System

The proposed system is a comprehensive web-based online marketplace specifically designed for

motor-vehicle spare parts, addressing the fundamental limitations of the existing traditional

system through digital transformation and intelligent automation. Unlike the fragmented,

location-dependent existing system, the proposed solution provides a unified, centralized

platform that connects spare-part vendors with buyers through an intuitive, feature-rich web

interface accessible from any internet-enabled device. The proposed system fundamentally

improves upon the existing approach by integrating previously separate functions of product

discovery, comparison, selection, and transaction completion into a seamless digital workflow.

Where the existing system requires physical presence and manual effort for each activity, the

proposed system enables customers to browse comprehensive product catalogs, filter by vehicle
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compatibility, compare prices across multiple vendors, read authentic customer reviews, and

complete secure purchases without leaving their location. This integration eliminates geographic

constraints and dramatically reduces the time and cost associated with spare-part procurement.

Automation represents a core improvement principle in the proposed system. Vendor operations

including product listing, inventory updates, order notifications, and customer communication

are systematized through dashboard interfaces that reduce manual effort and improve accuracy.

Customer activities such as cart management, order tracking, payment processing, and receipt

generation occur automatically with minimal intervention. This comprehensive automation

accelerates transaction velocity, reduces errors, and enables scalability that the manual existing

system cannot achieve. The proposed system introduces intelligent features absent in the

traditional model. Search functionality employs filtering algorithms that match customer

requirements with compatible products based on vehicle make, model, and year.

Recommendation systems analyze browsing patterns and purchase history to suggest relevant

products. Vendor reputation algorithms aggregate customer ratings and review sentiment to

provide trustworthiness indicators. These intelligent capabilities enhance decision quality and

user experience beyond what manual processes can deliver. Transparency and information

accessibility constitute major improvements in the proposed system. All product information,

specifications, pricing, vendor details, and customer feedback are openly accessible in

standardized formats, eliminating the information asymmetry that characterizes the existing

system. Real-time inventory status prevents wasted customer effort on unavailable products.

Transaction histories provide documentation and accountability. This transparency builds trust

and enables informed decision-making.

The unified architecture of the proposed system ensures consistency, reliability, and

maintainability that independent physical shops cannot provide. Centralized user authentication,

standardized transaction protocols, integrated payment processing, and systematic data

management create a professional, trustworthy marketplace infrastructure. Security mechanisms

protect user data and financial transactions, addressing critical concerns that limit e-commerce

adoption.
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3.2.1 Architecture of the Proposed System

The proposed system adopts a Layered Architecture combined with Modular Component-Based

Design principles to achieve separation of concerns, maintainability, scalability, and extensibility.

This architectural approach organizes system functionality into distinct horizontal layers, each

responsible for specific aspects of system operation, while decomposing each layer into cohesive,

loosely coupled modules that can be developed, tested, and maintained independently. The

layered architecture is particularly suitable for the motor-vehicle spare-parts marketplace domain

because it naturally maps to the logical flow of e-commerce operations from user interaction

through business logic processing to data persistence. This architectural style facilitates clear

separation between presentation concerns, business rules, and data management, enabling

different development teams to work on different layers concurrently without interference.

Additionally, the layered approach supports technology evolution, as individual layers can be

upgraded or replaced without requiring complete system redesign, provided interface contracts

are maintained. The modular component-based design complements the layered architecture by

decomposing functionality within each layer into discrete components with well-defined

responsibilities and interfaces. This modularity enables code reuse, simplifies testing through

isolation of components, and supports system evolution by allowing new features to be added as

new modules without modifying existing components extensively. For the spare-parts

marketplace, modularity is essential because the system must support diverse functionalities for

different user roles (buyers, vendors, administrators) while maintaining code organization and

comprehensibility.
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Figure 3.1: System Architecture Diagram

The system architecture diagram illustrates the four-layer structure of the proposed online

marketplace and the interactions between layers.

3.2.2 Operational Workflow of the Proposed System

The operational workflow of the proposed system demonstrates the automated, efficient process

through which buyers and vendors interact within the online marketplace. This workflow

eliminates the delays and inefficiencies of the existing manual system through intelligent

automation and seamless integration of all marketplace functions.
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Buyer Workflow

i. User Registration and Authentication: A new buyer accesses the marketplace website

and completes the registration process by providing personal information, contact details,

and authentication credentials. The system validates input data, checks for duplicate

accounts, encrypts the password using secure hashing algorithms, and creates a new user

account with buyer privileges. For returning users, the authentication service validates

credentials against stored records and establishes a secure session with role-based access

controls.

ii. Product Search and Discovery: The authenticated buyer navigates to the product

catalog and utilizes search functionality to locate desired spare parts. The buyer can filter

products by vehicle make, model, year, part category, price range, and vendor rating. The

search service queries the product database using optimized algorithms that match user

criteria against product specifications, returning relevant results ranked by relevance and

availability. The system displays product listings with images, descriptions, specifications,

compatibility information, pricing, and vendor details.

iii. Product Evaluation: The buyer selects individual products to view detailed information

pages containing comprehensive specifications, multiple images, vendor information,

stock availability, delivery estimates, and customer reviews. The review service

aggregates all reviews for the selected product, calculates average ratings, and displays

review content with timestamps and verified purchase indicators. This comprehensive

information enables informed decision-making without requiring physical inspection.

iv. Cart Management: Upon deciding to purchase a product, the buyer adds it to the

shopping cart by specifying quantity and confirming selection. The cart service creates or

updates the buyer's cart record, validates product availability, calculates item subtotals,

and returns updated cart information. The buyer can continue shopping, adding multiple

products from different vendors to the cart. The cart interface displays all selected items

with individual prices, quantities, vendor identifications, and a running total including

applicable taxes and estimated delivery charges.

v. Checkout Initiation: When ready to complete the purchase, the buyer proceeds to

checkout. The checkout service validates cart contents, confirms product availability with
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vendors, recalculates totals with current pricing, and presents a checkout interface

requesting delivery address and payment information. The system validates the delivery

address format and completeness.

vi. Payment Processing: The buyer enters payment credentials through a secure payment

interface. The payment service validates payment information, processes the transaction

through integrated payment gateways, and confirms successful payment authorization.

Upon successful payment, the system generates a unique order identifier, records the

complete transaction details, and updates product inventory to reflect purchased

quantities.

vii. Order Confirmation and Tracking: The system immediately displays an order

confirmation page with order number, purchased items, total amount, payment

confirmation, and estimated delivery timeline. The notification service sends an

automated email confirmation to the buyer's registered address containing complete order

details. The buyer can access the order history section of their profile to view all past and

current orders, track order status through various stages (pending, confirmed, shipped,

delivered), and download transaction receipts.

viii. Order Fulfillment Monitoring: As vendors process orders, they update order status

through their dashboards. These status changes automatically reflect in the buyer's order

tracking interface, providing real-time visibility into order progress. The notification

service sends email alerts for significant status changes such as order confirmation,

shipping notification, and delivery completion.

ix. Post-Purchase Review: After receiving the product, the buyer can submit reviews and

ratings through the product review interface. The review service associates the review

with the verified purchase, publishes it to the product page, updates vendor reputation

scores, and aggregates rating statistics. This feedback contributes to the marketplace's

reputation system, benefiting future buyers.

Vendor Workflow

i. Vendor Registration and Verification: Prospective vendors complete a detailed

registration process providing business information, contact details, location, and

authentication credentials. The system may implement a verification process requiring
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documentation of business legitimacy before granting full vendor privileges. Upon

approval, the vendor receives access to a comprehensive dashboard interface.

ii. Product Listing: Through the vendor dashboard, the vendor accesses the product

management interface to create new product listings. The product creation form requests

product name, description, specifications, category, vehicle compatibility information

(make, model, year), pricing, stock quantity, and product images. The vendor uploads

product images through the file upload interface. Upon submission, the product service

validates all fields, stores the product record in the database, associates images with the

product, and publishes the listing to the marketplace catalog, making it immediately

searchable by buyers.

iii. Inventory Management: The vendor dashboard provides inventory management tools

displaying all listed products with current stock levels, pricing, and visibility status.

Vendors can edit product information, update pricing, adjust stock quantities, temporarily

hide products from the marketplace, or permanently delete discontinued products.

Inventory updates immediately reflect in the buyer-facing catalog, ensuring accurate

availability information.

iv. Order Reception: When buyers purchase the vendor's products, the order service creates

order records and associates relevant items with the vendor. The vendor dashboard

displays new orders in an orders management interface, showing order details including

buyer information, purchased products, quantities, order total, payment status, and

delivery address. The notification service sends email alerts to vendors immediately upon

receiving new orders, enabling prompt response.

v. Order Processing: The vendor reviews order details, confirms product availability,

prepares items for delivery, and updates order status through the dashboard interface.

Status update options include "Confirmed," "Preparing," "Shipped," and "Delivered."

Each status change is logged with timestamps, and the order service propagates status

updates to the buyer's interface. This systematic status management provides

transparency and enables both parties to track order progress.

vi. Customer Relationship Management: The vendor dashboard provides access to

customer information, displaying lists of customers who have purchased from the vendor,

their contact information, purchase history, and submitted reviews. This information
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enables vendors to understand their customer base, identify repeat customers, and analyze

purchasing patterns.

vii. Analytics and Reporting: The vendor dashboard includes analytics tools generating

performance metrics such as total sales volume, revenue over time, top-selling products,

customer acquisition trends, and average order values. Visual charts and graphs present

this information intuitively, enabling vendors to make data-driven business decisions

regarding pricing, inventory allocation, and product selection.

viii. Review Management: Vendors can view all customer reviews and ratings submitted for

their products through the review management interface. While vendors cannot delete or

modify authentic customer reviews, they can respond to reviews with comments

addressing concerns or thanking customers. This transparency builds trust and

demonstrates vendor commitment to customer satisfaction.

3.3 System Design and Architecture

3.3.1 Architectural Design

The architectural design of the online marketplace system implements a comprehensive layered

architecture that organizes system components into four distinct horizontal layers, each with

clearly defined responsibilities and well-established interfaces. This design philosophy

emphasizes separation of concerns, ensuring that each architectural layer focuses on specific

aspects of system functionality without unnecessary coupling to other layers. The separation of

concerns principle manifests through clear delineation of responsibilities across layers. The

Presentation Layer exclusively manages user interface rendering, user input capture, and visual

feedback presentation, remaining agnostic to business logic implementation details. The

Application Layer contains all business rules, processing algorithms, and workflow orchestration

without concerning itself with interface technologies or data persistence mechanisms. The Data

Access Layer handles all database interactions and data persistence operations while abstracting

database-specific implementation details from business logic. The Data Storage Layer provides

reliable, efficient data persistence without exposing internal storage mechanisms to higher layers.

This layered organization creates clear trust boundaries and enables independent evolution of

layers. User interface technologies can be upgraded or replaced without modifying business logic,
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as long as the API contract between layers is maintained. Database technologies can similarly be

changed without impacting application logic, as the Data Access Layer provides a stable

abstraction. Business rules can be refined and extended without requiring changes to user

interfaces or data structures, provided that service interfaces remain compatible. The layered

architecture directly supports the motor-vehicle spare-parts marketplace domain by mapping

naturally to e-commerce operational flow. Customer interactions flow from the presentation

layer through business processing layers to data storage and back, reflecting the logical

progression of marketplace activities from browsing through purchase completion.

Layer Responsibility Mapping

i. Monitoring and Detection Layer (Presentation Layer): This layer monitors user

interactions, detects user intent through interface actions, and captures user input data.

It presents information to users through visual interfaces optimized for different user

roles and devices.

ii. Analysis and Decision Layer (Application Layer): This layer analyzes user

requests, applies business rules to determine appropriate responses, makes decisions

regarding transaction validity and processing steps, and orchestrates interactions with

external services such as payment processors.

iii. Response and Enforcement Layer (Data Access Layer): This layer enforces data

integrity constraints, responds to data access requests by executing appropriate

database operations, and ensures that data modifications comply with system rules

and constraints.

iv. Logging and Monitoring Layer (Data Storage Layer): This layer maintains

permanent records of all transactions, monitors data storage health and performance,

logs system events for audit and debugging purposes, and ensures data durability and

recoverability.

Methodology

The Agile methodology using the Scrum framework was used for this research work. The

rationale for this selection is based on the following considerations:
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i. Iterative and Incremental Development: Agile promotes the implementation of system

features in small, manageable increments, enabling continuous integration and early

detection of defects. This approach is particularly advantageous for marketplaces where

features such as product management, order tracking, and payment integration require

iterative refinement.

ii. Flexibility and Adaptability: Unlike the rigid linear structure of the Waterfall model,

Agile accommodates evolving user requirements. This is critical in a marketplace context,

where buyer preferences, vendor operations, and administrative policies may change

during development.

iii. Stakeholder Collaboration: Agile emphasizes constant collaboration with stakeholders,

ensuring that both functional and non-functional requirements are met. For this system,

continuous engagement with buyers, vendors, and administrators facilitates the design of

user-centric features.

iv. Risk Mitigation: By delivering working prototypes at the end of each iteration, Agile

reduces project risk and allows for rapid response to unforeseen challenges or market

demands.

3.4 Mathematical / Probability Model

Certain mathematical models enhance system functionality and decision-making capabilities.

Price Competitiveness Score Model

The system calculates a price competitiveness score for each product to help buyers identify

good value offerings. This score considers the product's price relative to similar products in the

marketplace.

P = Price of the specific product

P̄ = Average price of similar products in the same category

σ = Standard deviation of prices in the category

S = Competitiveness score (0-100 scale)
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The z-score represents how many standard deviations the product price is from the category

average:

z = (P̄ - P) / σ

Note that the formula subtracts P from P̄ (rather than the reverse) so that lower prices yield

positive z-scores, indicating better value. The competitiveness score is then calculated by

transforming the z-score to a 0-100 scale using a sigmoid-based normalization:

S = 100 / (1 + e^(-z))

This formula maps:

Products priced at the category average (z=0) to a score of 50

Products priced one standard deviation below average (z=1) to a score of approximately

73

Products priced two standard deviations below average (z=2) to a score of approximately

88

Products priced one standard deviation above average (z=-1) to a score of approximately

27

Products with S > 70 may be labeled as "Great Value" Products with S < 30 may be labeled as

"Premium Priced"

Delivery Time Estimation Model

The system estimates delivery times based on vendor location, delivery address, and historical

delivery performance.

D_base = Base delivery time (days) based on geographic distance

D_vendor = Average historical delivery time for the vendor
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D_category = Average delivery time for the product category

α = Weight for vendor history (0.5)

β = Weight for category average (0.3)

γ = Weight for base distance (0.2)

D_estimated = α × D_vendor + β × D_category + γ × D_base

This weighted average considers vendor-specific performance most heavily, as individual vendor

efficiency is the strongest predictor, while also accounting for product category characteristics

(heavy items may take longer) and geographic factors.

Confidence Interval:

To provide realistic estimates, the system calculates confidence bounds

D_min = D_estimated × 0.8

D_max = D_estimated × 1.3

The system presents delivery estimates as ranges: "Estimated delivery: 3-4 days" rather than

point estimates, managing customer expectations appropriately.

Vendor Reputation Score Model

Beyond simple average ratings, the system implements a comprehensive reputation score that

considers multiple factors.

Variables:

R_avg = Average customer rating (1-5 scale)

N = Number of reviews

F = Order fulfillment rate (0-1)
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T = Average response time to orders (hours)

C = Complaint resolution rate (0-1)

Normalization Functions:

Review volume confidence factor (accounts for sample size reliability):

N_normalized = N / (N + 10)

This approaches 1.0 as review count increases, giving less confidence to vendors with few

reviews.

Response time score (faster is better):

T_score = 1 / (1 + T/24)

This maps same-day response (T < 24) to high scores while penalizing slow response.

Overall Reputation Score:

Reputation = 0.5 × R_avg/5 × N_normalized + 0.25 × F + 0.15 × C + 0.10 × T_score

This produces a score between 0 and 1, which is typically displayed as a percentage or star rating.

The weights reflect the relative importance of each factor:

 Customer satisfaction (ratings) is weighted most heavily (50%)

 Fulfillment reliability is critical for trust (25%)

 Complaint handling demonstrates customer service (15%)

 Response speed affects customer experience (10%)

Inventory Reorder Prediction Model

To help vendors optimize inventory, the system analyzes sales patterns to suggest reorder points.

μ = Average daily sales rate for the product
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σ = Standard deviation of daily sales

L = Lead time for restocking (days)

Z = Service level z-score (typically 1.65 for 95% service level)

Safety Stock Calculation:

Safety_Stock = Z × σ × √L

This accounts for demand variability and lead time uncertainty.

Reorder Point:

Reorder_Point = (μ × L) + Safety_Stock

When inventory falls to this level, the system alerts vendors to reorder, balancing the risk of

stockouts against inventory carrying costs.

These mathematical models enhance system intelligence by providing data-driven insights for

pricing assessment, delivery estimation, reputation quantification, and inventory management,

moving beyond simple transactional processing toward intelligent marketplace optimization.
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3.5 System Design Using Diagrams (Graphs)

3.5.1 Flowchart Diagram

Figure 3.2: Flowchart of the Complete Order Processing System

The flowchart illustrates the complete procedural logic of the order processing workflow from

user authentication through order confirmation. The diagram employs standard flowchart

symbols where rectangles represent processing steps, diamonds represent decision points, and
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arrows indicate flow direction. The workflow begins with authentication verification, ensuring

that only registered users can access marketplace functionality. Unauthenticated users are

redirected to login, where credential validation determines whether access is granted or denied.

Valid authentication leads to product catalog display. The product discovery phase allows users

to browse and search products, select items of interest, and view detailed product information.

The decision point "Add to Cart?" determines whether the user adds the product or continues

shopping. Cart addition triggers cart database updates, maintaining persistent cart state. The cart

review phase presents users with accumulated cart contents and a decision point regarding cart

modification. Users may update quantities, remove unwanted items, or proceed to checkout. This

iterative loop continues until the user decides to complete the purchase. Checkout initiation

begins the order finalization sequence. Delivery address entry and validation ensure that shipping

information is complete and properly formatted. Invalid addresses trigger error display and

return to address entry, creating a validation loop. Payment processing represents a critical

decision sequence. Payment method selection is followed by payment detail entry and validation.

Invalid payment information triggers error display and return to payment entry. Valid payment

details proceed to payment authorization processing.

Figure 3.3: Activity Diagram of Concurrent Buyer-Vendor System Workflow

The activity diagram illustrates the concurrent and sequential activities performed by buyers, the

system, and vendors throughout the complete marketplace workflow. Unlike the flowchart which

focuses on decision logic, the activity diagram emphasizes parallelism, synchronization points,
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and the distribution of responsibilities across system actors. The diagram is organized into three

vertical swim lanes representing the three primary actors: buyers on the left, the system in the

center, and vendors on the right. Activities flow vertically downward, with horizontal arrows

indicating communication and data exchange between actors.

3.5.3 Use Case Diagram

Figure 3.4: Use Case Diagram of the Online Marketplace System
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The use case diagram presents a comprehensive view of system functionality organized by the

actors who interact with the system and the use cases representing discrete system capabilities.

The diagram employs standard UML notation where stick figures represent actors, ovals

represent use cases, lines indicate associations between actors and use cases, and labeled arrows

show dependencies between use cases. The system serves three primary actor types, each with

distinct roles and responsibilities. The Buyer actor represents vehicle owners, mechanics, and

workshops who purchase spare parts through the marketplace. Buyers interact with consumer-

facing system functionality focused on product discovery, evaluation, and purchasing. The

Vendor actor represents spare-part sellers who list products, manage inventory, and fulfill orders

through the platform. Vendors access business management functionality unavailable to buyers.

The Administrator actor represents system operators responsible for platform governance, user

management, content moderation, and system configuration. Administrators possess elevated

privileges enabling access to all system functions for oversight and management purposes.
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CHAPTER FOUR

IMPLEMENTATION

4.1 Introduction

This chapter presents the practical implementation, execution, and evaluation of the online

marketplace for motor-vehicle spare parts. It documents the systematic process through which

the conceptual design and architectural specifications were translated into a functional software

system.

4.2 Instruments, Tools, and Materials Used

The implementation of the online marketplace system required a comprehensive set of software

development tools, frameworks, libraries, and platforms. Each instrument served specific

purposes within the development lifecycle, contributing to different aspects of system

construction, testing, and deployment. This section describes the primary tools and materials

utilized, explaining their roles and suitability for the research.

4.2.1 Programming Languages

PHP (Hypertext Preprocessor) served as the primary server-side scripting language for

implementing the application layer and data access layer components described in Section 3.3.2.

PHP was selected as the backend programming language due to its widespread adoption in web

development, extensive support for database integration, robust frameworks for implementing

business logic, and strong community resources. PHP's ability to seamlessly embed within

HTML facilitated rapid development of dynamic web pages while maintaining clear separation

between presentation and business logic.

MySQL functioned as the structured query language for database operations within the data

storage layer. MySQL provided the means to define database schemas, create tables with

appropriate data types and constraints, insert, update, and retrieve data through SQL queries, and

implement complex joins and aggregations for business intelligence. The language's declarative
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nature allowed for expressing data requirements clearly while the database engine optimized

query execution for performance.

HTML5 (Hypertext Markup Language) provided the structural foundation for all user

interface components within the presentation layer. HTML5 was used to create semantic markup

for product listings, form elements for user input, navigation structures, and content containers.

The language's native support for modern web standards ensured compatibility across different

browsers and devices, while semantic elements such as header, nav, main, and footer improved

accessibility and search engine optimization.

CSS3 (Cascading Style Sheets) implemented the visual styling and responsive design

characteristics of the user interface. CSS3 enabled the creation of professional, aesthetically

appealing interfaces for buyers, vendors, and administrators while ensuring usability across

desktop, tablet, and mobile devices. The styling framework implemented consistent visual

hierarchies, appropriate color schemes, readable typography, and interactive feedback elements

that enhance user experience. Advanced CSS3 features including flexbox and grid layouts

facilitated responsive design that adapts gracefully to different screen sizes.

JavaScript provided client-side interactivity and dynamic behavior within the presentation layer.

JavaScript enabled real-time form validation without server round-trips, asynchronous

communication with backend services through AJAX techniques, dynamic content updates

without full page reloads, and interactive user interface elements such as dropdown menus,

modal dialogs, and data visualization components. The language's event-driven programming

model allowed for responsive interfaces that provide immediate feedback to user actions.

MySQL served as the relational database management system for the data storage layer

throughout development, testing, and deployment phases. MySQL is a widely-used, open-source

database system that provides robust data persistence, transaction support, and query

optimization capabilities. The system was selected for several practical reasons aligned with the

research context and industry standards. MySQL's maturity and stability made it suitable for

implementing the normalized database schema described in Section 3.3.2. The system provided

full support for relational database features including primary keys, foreign keys, indexes, and
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constraints that enforce referential integrity. Transaction support with ACID properties

(Atomicity, Consistency, Isolation, Durability) ensured data consistency even when multiple

operations must succeed or fail as a unit, which is critical for order processing and payment

workflows.

4.2.2 Development Environment and Tools

Sublime Text Editor/Integrated Development Environment provided the workspace for

writing, editing, and organizing code. A suitable code editor with syntax highlighting for PHP,

HTML, CSS, JavaScript, and SQL facilitated development productivity. Features such as code

completion, error highlighting, and integrated file management streamlined the coding process.

XAMPP (Cross-Platform, Apache, MySQL, PHP, Perl) served as the local development

environment, providing a complete web server stack for development and testing. XAMPP

bundles Apache web server for serving PHP applications, MySQL database server for data

persistence, and PHP runtime environment with necessary extensions. This integrated package

eliminated the complexity of installing and configuring individual components separately,

allowing focus on application development rather than infrastructure management. The

platform's cross-platform compatibility ensured that development could proceed on various

operating systems while maintaining consistency in the runtime environment.

Web Browser with Developer Tools functioned as the primary testing interface for the

application. Modern web browsers such as Chrome, Firefox, or Edge provide comprehensive

developer tools including DOM inspection for examining HTML structure and CSS styling,

JavaScript console for debugging client-side code and viewing error messages, network analysis

for monitoring HTTP requests and responses between browser and server, responsive design

testing for various device sizes and orientations, and performance profiling to identify

bottlenecks in page loading and rendering.

phpMyAdmin provided a web-based graphical interface for MySQL database administration.

This tool facilitated database schema creation and modification, SQL query execution and result

visualization, data browsing and manual editing during development, database backup and

restoration, and user and permission management. The graphical interface made database
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operations more accessible and reduced the likelihood of syntax errors in manual SQL

commands.

4.2.4 Testing and Validation Tools

Manual Testing Procedures formed the primary validation approach for verifying system

functionality. Manual testing involved systematically exercising each feature of the application

including user registration with various input combinations, product search with different filter

criteria, shopping cart operations including adding, modifying, and removing items, complete

purchase workflows from product selection through order confirmation, vendor dashboard

operations for product and order management, and administrative functions for user and content

moderation.

Browser-Based Debugging utilized the developer tools built into modern web browsers to

identify and resolve issues. The JavaScript console displayed error messages and allowed

execution of code snippets for testing, network monitoring revealed HTTP request and response

details enabling verification of data transmission, DOM inspection showed the structure and

styling of rendered pages, and breakpoint debugging in browser developer tools helped trace

JavaScript execution flow.

4.3 Presentation of Results

The implementation phase produced a fully functional online marketplace system demonstrating

all core capabilities specified in the research objectives. This section presents the implemented

system through visual evidence and descriptive documentation of key interfaces and

functionalities. Each component is labeled and referenced to facilitate clear understanding of the

system's operational characteristics.

4.3.1 Vendor Interface Components

The vendor interface provides comprehensive tools for spare-part sellers to manage their

business operations within the marketplace platform.
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Figure 4.1: Vendor Login Interface

Figure 4.1 presents the vendor login interface that serves as the authentication gateway for

registered sellers. The interface implements secure credential verification through username and

password fields. The design emphasizes simplicity and clarity, with clearly labeled input fields

and a prominent login button. The interface includes password masking for security and provides

feedback for incorrect credentials. This authentication mechanism ensures that only authorized

vendors can access business management functions.
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Figure 4.2: Vendor Dashboard Overview

Figure 4.2 displays the vendor dashboard that serves as the central command interface for sellers.

The dashboard presents an at-a-glance overview of key business metrics and pending actions.

Visible components include summary statistics showing total products listed, pending orders

requiring attention, and recent customer reviews. The navigation sidebar provides access to

major functional modules including product management, order processing, analytics, and

account settings. The dashboard design prioritizes information hierarchy, placing the most

critical information prominently while maintaining visual clarity through organized layout and

appropriate spacing.
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Figure 4.3: Product Management Interface

Figure 4.3 illustrates the product management interface where vendors create, edit, and organize

their product listings. The interface displays a tabular view of existing products with key

information including product name, category, price, stock quantity, and status. Action buttons

for each product enable editing details, updating inventory, or removing discontinued items. The

prominent "Add New Product" button facilitates creation of new listings. This interface provides

vendors with complete control over their product catalog while maintaining visual organization

through structured presentation.
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Figure 4.4: Vendor Analytics Dashboard

Figure 4.4 presents the analytics dashboard that provides vendors with business intelligence

through visual data representation. The interface includes charts showing sales trends over time,

identifying peak periods and growth patterns. Additional visualizations present top-selling

products, customer acquisition metrics, and revenue distribution across product categories. The

analytics transform raw transaction data into actionable insights, enabling vendors to make

informed decisions about inventory allocation, pricing strategies, and product selection. The

visual presentation through graphs and charts makes complex data more accessible and

interpretable.



58

Figure 4.5: Order Management Interface

Figure 4.5 shows the order management interface where vendors monitor and process incoming

orders. The interface displays orders in a structured list format showing order number, customer

information, purchased products, quantities, order total, payment status, and current fulfillment

status. Status update controls enable vendors to progress orders through various stages from

confirmed to shipped to delivered. The clear presentation of order details facilitates efficient

order processing while the status workflow ensures systematic tracking of fulfillment progress.

4.4.1 Buyer Interface Components

The buyer interface provides vehicle owners and mechanics with intuitive tools for discovering,

evaluating, and purchasing spare parts.
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Figure 4.6: Buyer Home Page and Product Catalog

Figure 4.6 presents the buyer-facing home page that serves as the primary entry point for

customers. The interface displays the product catalog with visual product cards showing

thumbnail images, product names, pricing information, and vendor identifications. The

navigation header includes search functionality, category browsing, shopping cart access, and

user account options. The responsive grid layout adapts to different screen sizes while

maintaining visual appeal and usability. Featured products or promotional items may be

highlighted to draw customer attention.
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Figure 4.7: Product Detail View

Figure 4.7 illustrates the detailed product view that buyers access when selecting a specific item

from the catalog. The interface presents comprehensive product information including multiple

product images that can be enlarged for detailed examination, complete specifications and

compatibility information indicating which vehicle makes and models the part fits, current

pricing and stock availability, vendor information with ratings and reviews, customer reviews

and ratings from previous purchases providing social proof and quality indicators, and an "Add

to Cart" button for initiating the purchase process. This detailed presentation enables informed

purchasing decisions by providing all information a buyer needs to assess product suitability.
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Figure 4.8: Buyer Dashboard and Order History

Figure 4.8 shows the buyer dashboard where customers manage their account information and

view transaction history. The interface displays order history showing all past and current orders

with order numbers, dates, purchased items, totals, and current status. Order tracking

functionality allows buyers to monitor shipment progress for active orders. Profile management

sections enable updating contact information, delivery addresses, and payment methods. Saved

items or wish lists may be accessible for future reference. The organized presentation of personal

information and transaction history provides buyers with convenient access to their marketplace

activity.

4.4.2 System Functional Capabilities

Beyond the visual interfaces, the implemented system demonstrates comprehensive functional

capabilities aligned with the research objectives.

User Registration and Authentication System: The system implements secure user registration

for both buyers and vendors with distinct registration workflows capturing role-specific
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information. Password security is enforced through hashing algorithms that store passwords

securely without retaining plaintext versions. Session management maintains authenticated user

states securely while implementing automatic timeouts for inactive sessions. Role-based access

control ensures that buyers can only access buyer-specific functions while vendors access their

business management tools, with strict separation preventing unauthorized access to

administrative or other user data.

Product Catalog and Search Functionality: The product catalog aggregates listings from

multiple vendors into a unified, searchable interface. Search functionality accepts keyword

queries matching against product names and descriptions. Filtering mechanisms enable

refinement by category, price range, vendor, and availability status. Vehicle compatibility

filtering allows buyers to specify their vehicle make, model, and year, restricting results to

compatible parts only. Search results are presented in a paginated format with configurable items

per page. Sorting options enable ordering results by relevance, price (ascending or descending),

or newest listings.

Shopping Cart and Checkout Process: The shopping cart system persists selected items across

sessions for authenticated users, allowing buyers to add products, adjust quantities, or remove

items dynamically with real-time total calculations. The checkout process guides buyers through

a structured workflow including delivery address entry with format validation, payment method

selection from available options, order review showing all items, quantities, prices, and totals

before final confirmation, and payment processing integration with secure credential handling.

Upon successful payment authorization, the system generates unique order identifiers, creates

order records with complete transaction details, updates product inventory to reflect purchased

quantities, and provides order confirmation with tracking information.
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Order Management and Tracking: The order management system maintains complete

lifecycle tracking from placement through delivery. Vendors receive notifications of new orders

and can update order status through their dashboards. Status changes propagate to buyer

interfaces providing real-time visibility into order progress. The system maintains status history

with timestamps documenting when each transition occurred. Email notifications alert buyers to

significant status changes such as order confirmation, shipment notifications, and delivery

confirmations.

Review and Rating System: The review system enables verified purchasers to submit product

and vendor feedback. Review submission captures numerical ratings on a defined scale and

textual feedback detailing customer experiences. Reviews are associated with specific products

and purchases, preventing fraudulent feedback from non-customers. Aggregate ratings are

calculated for both products and vendors, displaying average scores and review counts. Reviews

are displayed on product detail pages with timestamps and verified purchase indicators, enabling

prospective buyers to benefit from collective customer experience.

Vendor Analytics and Reporting: The analytics system aggregates transaction data to generate

business intelligence for vendors. Sales reports track revenue over configurable time periods,

identifying trends and seasonal patterns. Product performance metrics identify top sellers, slow-

moving inventory, and items requiring restocking. Customer analytics provide insights into
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buyer demographics, repeat purchase rates, and acquisition channels. Visual representations

through charts and graphs make complex data more accessible and support data-driven decision

making.

Inventory Management: The inventory management system tracks stock levels in real-time,

decrementing quantities automatically as purchases occur. Low stock alerts notify vendors when

inventory falls below configurable thresholds, enabling proactive restocking. The system

prevents overselling by validating availability before allowing checkout of out-of-stock items.

Inventory updates made by vendors through their dashboards immediately reflect in buyer-facing

product catalogs, ensuring accuracy of availability information.

4.5 Interpretation and Discussion of Results

The implemented system demonstrates successful realization of the research objectives through a

functional online marketplace that addresses the limitations of traditional spare-parts trading

identified in Chapter Three. This section interprets the presented results in relation to the study

objectives and discusses their implications.

4.5.1 Achievement of Research Objectives

Objective I: Design a web-based online marketplace system that supports listing, searching,

and categorization of motor-vehicle spare parts based on vehicle make and model

Figures 4.6 and 4.7 provide visual evidence that this objective was achieved. The product catalog

interface (Figure 4.6) demonstrates successful implementation of a searchable product listing

system where multiple vendors' products are aggregated into a unified browsing experience. The

product detail view (Figure 4.7) shows that individual listings contain comprehensive

information including specifications, compatibility data, and vendor details. The search and

filtering functionality enables buyers to locate specific parts efficiently through keyword search,

category browsing, price range filtering, and vehicle compatibility matching. This capability

directly addresses the inefficient product discovery process of the existing system where

customers must physically visit multiple vendors and rely on verbal descriptions. The

categorization by vehicle make and model ensures that buyers can quickly identify parts
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compatible with their specific vehicles, reducing the risk of purchasing incorrect components

that was identified as a major problem in Section 1.2.

Objective II: Develop a secure user registration and authentication system for buyers and

vendors

Figure 4.1 demonstrates the authentication interface that protects access to role-specific

functionality. The implemented system successfully differentiates between buyer and vendor

roles, providing each with appropriate interfaces and capabilities. Buyers access consumer-facing

features for product browsing, cart management, and order tracking as shown in Figures 4.6, 4.7,

and 4.8. Vendors access business management tools including product listing, inventory

management, and order processing as shown in Figures 4.2, 4.3, 4.4, and 4.5. The role-based

access control ensures strict separation between user types, preventing buyers from accessing

vendor dashboards and vice versa. This separation protects sensitive business information and

maintains appropriate boundaries between different marketplace participants. The secure

authentication mechanism using password hashing prevents unauthorized access even if database

records are compromised, addressing the security concerns identified in the literature review.

Objective III: Implement features that enable price comparison, detailed product

description display, and vendor credibility assessment through ratings and reviews

The product catalog interface (Figure 4.6) enables price comparison by displaying pricing

information for all products in a browsable format. Buyers can easily compare prices across

different vendors offering similar parts, addressing the price transparency problem identified in

Section 3.1.3. The detailed product view (Figure 4.7) provides comprehensive descriptions,

specifications, and compatibility information that enable informed purchasing decisions. The

vendor rating and review system, visible in the product detail interface, implements a reputation

mechanism that addresses trust concerns in the multi-vendor environment. Customer reviews

provide social proof of product quality and vendor reliability, helping buyers assess vendors they

have not previously interacted with. The aggregate ratings displayed with vendor information

offer quick credibility indicators, while detailed review text provides nuanced insights into

customer experiences.
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Objective IV: Test the developed online marketplace software to confirm proper operation

of core system modules

The comprehensive functionality demonstrated across all presented interfaces confirms

successful testing and validation of core system modules. The vendor workflow from login

(Figure 4.1) through dashboard access (Figure 4.2), product management (Figure 4.3), analytics

review (Figure 4.4), to order processing (Figure 4.5) demonstrates that all vendor-facing modules

operate correctly and integrate seamlessly. Similarly, the buyer workflow from catalog browsing

(Figure 4.6) through product evaluation (Figure 4.7) to order tracking (Figure 4.8) confirms

proper operation of consumer-facing functionality. The integrated nature of the demonstrated

capabilities indicates successful module interaction. Product listings created through the vendor

interface (Figure 4.3) appear correctly in the buyer catalog (Figure 4.6). Orders placed by buyers

are routed to appropriate vendors and appear in order management interfaces (Figure 4.5).

Reviews submitted by buyers update vendor reputation scores and appear on product detail pages

(Figure 4.7). These cross-module interactions demonstrate that the layered architecture designed

in Section 3.3.1 was implemented successfully with proper communication between presentation,

application, data access, and storage layers.

4.5.3 Operational Workflow Integration

The implemented system demonstrates successful integration of previously disconnected

activities into a coherent workflow. In the traditional system described in Section 3.1.2, product

discovery, price comparison, and purchase completion were entirely separate activities each

requiring independent effort and physical presence. The implemented marketplace integrates

these functions into a seamless digital experience. Buyers can now browse comprehensive

product catalogs, filter by compatibility requirements, compare prices across vendors, read

customer reviews, add selected items to a shopping cart, complete checkout with delivery

information and payment details, and track order status through delivery, all from a single

integrated platform without leaving their location. This integration eliminates the geographic and

temporal constraints that characterized the traditional system. Similarly, vendor operations that

were previously manual and fragmented are now systematized through integrated tools. Vendors

can list products with detailed specifications and images, monitor inventory levels with
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automated tracking, receive and process orders through a structured workflow, analyze sales

performance through integrated analytics, and manage customer relationships through review

monitoring and response, all within a unified dashboard environment. This operational

integration reduces administrative burden while improving business intelligence capabilities.
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CHAPTER FIVE

SUMMARY, CONCLUSION, AND RECOMMENDATIONS

5.1 Summary

This study focused on the design and development of an online marketplace for motor-vehicle

spare parts to address the challenges inherent in traditional brick-and-mortar spare-parts trading

systems. The research was motivated by identified problems including difficulty in sourcing

genuine and compatible spare parts, lack of price transparency, geographic and temporal

constraints of physical markets, absence of centralized vendor platforms, and inefficient manual

transaction processes. The study adopted the Agile methodology using the Scrum framework for

system development, implementing a layered architectural design that separated presentation,

application logic, data access, and data storage concerns. The system was built using PHP for

server-side processing, MySQL for database management, and HTML5, CSS3, JavaScript, and

Bootstrap framework for creating responsive user interfaces.

Four primary objectives guided the research: designing a web-based marketplace supporting

product listing, searching, and categorization based on vehicle specifications; developing secure

user registration and authentication systems for buyers and vendors; implementing features for

price comparison, detailed product descriptions, and vendor credibility assessment through

ratings and reviews; and testing the system to confirm proper operation of core modules.

The implementation successfully delivered a functional online marketplace demonstrating

comprehensive capabilities including multi-vendor product catalog aggregation, advanced search

and filtering with vehicle compatibility matching, secure shopping cart and checkout workflows,

order management and tracking systems, customer review and rating mechanisms, vendor

analytics and business intelligence tools, and role-based access control with secure authentication.

The study scope focused on selected motor-vehicle spare-parts markets within Benin City, Edo

State, specifically Evbareke Market, Uwelu Market, and Igun Market, using these locations as

case studies for understanding vendor operations and customer interactions. The implemented

system provides stakeholder benefits including time savings and improved decision-making for

vehicle owners, expanded market reach and systematic inventory management for vendors, faster
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spare-parts access for mechanics and workshops, and a reference implementation for researchers

and students in computer science and related disciplines.

5.2 Conclusion

The successful implementation of the online marketplace for motor-vehicle spare parts confirms

the viability of digital platforms for transforming traditional spare-parts trading systems. The

research demonstrates that web-based technologies can effectively address the limitations of

fragmented, location-dependent physical markets by providing centralized, accessible, and

transparent platforms for commercial transactions. The study achieved all stated objectives,

delivering a functional system that supports efficient product discovery through vehicle-specific

categorization, secure differentiated access for buyers and vendors, comprehensive information

transparency through detailed product descriptions and pricing visibility, and systematic trust-

building through customer reviews and vendor ratings. The implemented features directly

address the problems identified in traditional spare-parts procurement, including geographic

constraints, information asymmetry, price opacity, and absence of accountability mechanisms.

The layered architectural approach proved effective in organizing system complexity, enabling

clear separation of concerns between user interface, business logic, and data management. The

technology stack comprising PHP, MySQL, HTML5, CSS3, JavaScript, and Bootstrap provided

adequate capabilities for implementing marketplace functionality while remaining accessible

within academic research constraints. The Agile development methodology facilitated iterative

refinement and adaptation to emerging requirements during implementation. The research

contributes to the limited body of literature on specialized vertical marketplaces for automotive

spare parts, providing empirical evidence that general e-commerce principles can be successfully

adapted to domain-specific requirements such as vehicle compatibility filtering, multi-vendor

coordination, and parts authentication concerns. The implemented system serves as a proof-of-

concept demonstrating that digital transformation of the spare-parts industry is both technically

feasible and practically beneficial for stakeholders.

Challenges encountered during implementation, including database optimization, security

implementation, responsive design, and integration testing, provided valuable learning about the

complexities of multi-component web application development. These challenges highlight that
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successful marketplace implementation requires careful attention to performance, security,

usability, and systematic testing beyond initial feature development. The online marketplace

represents a significant improvement over traditional trading systems by eliminating geographic

and temporal barriers, providing comprehensive product information and compatibility data,

enabling price comparison across multiple vendors, creating accountability through review

systems, automating inventory and order management, and generating business intelligence for

vendors. These improvements benefit all stakeholders in the spare-parts ecosystem, from

individual vehicle owners to commercial workshops to spare-parts dealers.

5.3 Recommendations

Based on the findings and experiences from this research, the following recommendations are

proposed for future work, system enhancement, and broader adoption:

i. Integration with Logistics and Delivery Services: Future development should

incorporate partnerships with courier and logistics companies to provide integrated

delivery services. This would address the current limitation where users must arrange

physical collection or delivery independently. Implementing shipment tracking, delivery

scheduling, and automated delivery status updates would complete the end-to-end

transaction experience.

ii. Mobile Application Development: Developing dedicated mobile applications for

Android and iOS platforms would improve accessibility for users who primarily access

internet services through smartphones. Mobile apps could provide enhanced performance,

offline browsing capabilities, and push notifications for order updates and promotional

offers.

iii. Artificial Intelligence and Machine Learning Integration: Implementing AI-powered

recommendation engines could suggest relevant products based on browsing history,

purchase patterns, and vehicle ownership information. Machine learning algorithms could

detect fraudulent reviews, predict inventory needs, and optimize pricing strategies for

vendors.

iv. Enhanced Vendor Verification: Implementing rigorous vendor verification processes

including business registration validation, identity verification, and quality certifications
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would strengthen platform trust. Verified vendor badges could indicate compliance with

verification requirements, helping buyers identify trustworthy sellers.

v. Expanded Geographic Coverage: The system should be scaled to include spare-parts

markets beyond Benin City, potentially covering Edo State comprehensively and

expanding to other states. National coverage would maximize platform utility and create

network effects that increase value for all participants.

The most critical recommendation is that stakeholders in the motor-vehicle spare-parts industry

should recognize digital transformation as inevitable and beneficial rather than threatening to

traditional business models. The implemented online marketplace demonstrates that technology

can address longstanding problems of accessibility, transparency, and efficiency while creating

value for all participants. Proactive engagement with digital platforms, combined with thoughtful

regulation and continuous improvement based on user feedback, can modernize the spare-parts

industry while preserving the relationships and expertise that characterize successful traditional

markets.
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Source Code

index.php ( PHP script, UTF-8 Unicode text, with CRLF line terminators )

<?php

include "../securitysystem.php";

// Detect if HTTPS

$protocol = (!empty($_SERVER['HTTPS']) && $_SERVER['HTTPS'] !== 'off'

|| $_SERVER['SERVER_PORT'] == 443) ? "https://" : "http://";

// Full URL

$current_url = $protocol . $_SERVER['HTTP_HOST'] . $_SERVER['REQUEST_URI'];

// Get the path

$path = parse_url($current_url, PHP_URL_PATH);

// Split path into segments

$segments = explode("/", trim($path, "/"));

// Get the first segment (the folder after domain)

$store_slug = $segments[0] ?? '';

$stmt = $conn->prepare("

SELECT vendor_id, name, store_name

FROM vendors

WHERE store_slug = ?

LIMIT 1

");

$stmt->bind_param("s", $store_slug);

$stmt->execute();
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$result = $stmt->get_result();

$vendor = $result->fetch_assoc();

$vendor_id = $vendor['vendor_id'] ?? null;

$vendor_name = $vendor['name'] ?? null;

$store_name = $vendor['store_name'] ?? 'Unknown Store';

// Initialize variables

$bio = '';

$rating = 0;

$reviews = 0;

$total_products = 0;

$followers = 0;

$verified = false;

$store_logo = '../uploads/profile/'.$vendor_id.'.png';

if ($vendor_id) {

// Get vendor basic details

$stmtV = $conn->prepare("

SELECT

v.name, v.store_name, v.store_description

FROM vendors v

WHERE v.vendor_id = ?

LIMIT 1

");

if ($stmtV) {

$stmtV->bind_param('s', $vendor_id);

$stmtV->execute();

$resV = $stmtV->get_result();

if ($resV && $rowV = $resV->fetch_assoc()) {
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$vendor_name = $rowV['name'] ?: $vendor_id;

$store_name = $rowV['store_name'] ?: $vendor_name;

$bio = $rowV['store_description'] ?: '';

}

$stmtV->close();

}

// Get total products count - FIXED

$stmtProducts = $conn->prepare("

SELECT COUNT(*) as product_count

FROM products

WHERE vendor_id = ?

");

if ($stmtProducts) {

$stmtProducts->bind_param('s', $vendor_id);

$stmtProducts->execute();

$resProducts = $stmtProducts->get_result();

if ($resProducts && $rowP = $resProducts->fetch_assoc()) {

$total_products = (int)$rowP['product_count'];

} else {

$total_products = 0;

}

$stmtProducts->close();

}

// Get reviews count and average rating - FIXED

$stmtReviews = $conn->prepare("

SELECT

COUNT(*) as review_count,

COALESCE(AVG(CAST(rating AS DECIMAL(3,2))), 0) as avg_rating

FROM product_reviews
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WHERE vendor_id = ?

");

if ($stmtReviews) {

$stmtReviews->bind_param('s', $vendor_id);

Toast.fire({

icon: type,

title: message

});

}

}

// Global functions

window.applyFilters = function() {

loadProducts(1);

};

window.goToPage = function(page) {

if (page < 1 || page > totalPages || page === currentPage) return;

loadProducts(page);

window.scrollTo({ top: 0, behavior: 'smooth' });

};

window.clearAllFilters = function() {

document.getElementById('search-input').value = '';

document.querySelectorAll('.category-checkbox').forEach(cb => cb.checked = false);

document.querySelectorAll('input[name="price"]').forEach(rb => rb.checked = false);

document.querySelectorAll('input[name="stock"]').forEach(rb => rb.checked = false);

document.querySelector('input[name="sort"][value="latest"]').checked = true;

loadProducts(1);

};

window.changeGrid = function(columns) {

gridColumns = columns;

// Update grid class

grid.classList.remove('grid-4', 'grid-3', 'grid-2', 'grid-1');
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if (columns === 4) grid.classList.add('grid-4');

else if (columns === 3) grid.classList.add('grid-3');

else if (columns === 2) grid.classList.add('grid-2');

else grid.classList.add('grid-1');

// Update button states

const buttons = document.querySelectorAll('.view-btn');

for (let i = 0; i < buttons.length; i++) {

buttons[i].classList.remove('active');

}

event.target.closest('.view-btn').classList.add('active');

// If on mobile, force 2 columns

updateGridForScreenSize();

};

window.toggleWishlist = function(productId, button) {

if (!buyerId) {

showToast('Please login to add to wishlist', 'info');

return;

}

const icon = button.querySelector('i');

const isActive = icon.classList.contains('fas');

if (isActive) {

icon.classList.remove('fas');

icon.classList.add('far');

button.classList.remove('active');

showToast('Removed from wishlist', 'info');

} else {

icon.classList.remove('far');

icon.classList.add('fas');

button.classList.add('active');

showToast('Added to wishlist', 'success');

}
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};

// Helper functions

function escapeHtml(text) {

const div = document.createElement('div');

div.textContent = text;

return div.innerHTML;

}

function formatNumber(num) {

return Number(num).toLocaleString('en-NG');

}

function debounce(func, wait) {

let timeout;

return function() {

const context = this;

const args = arguments;

clearTimeout(timeout);

timeout = setTimeout(function() {

func.apply(context, args);

}, wait);

};

}

})();

</script>

</body>

</html>
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