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ABSTRACT

Non-Governmental Organisations (NGOs) in Nigeria play a pivotal role in national
development, yet many struggle with digital engagement, limited digital presence,
inefficient communication systems, and low donor engagement due to fragmented
tools, outdated websites, and limited technical capacity. This project addresses these
challenges by designing and developing a comprehensive, responsive, and secure
web-based digital engagement platform tailored specifically for Nigerian NGOs. The
platform integrates donation processing via local and international payment gateways
(Flutterwave, Paystack, OPay, Stripe, PayPal), volunteer registration, automated email
marketing (via Brevo API), impact reporting, and a dynamic news/blog section all

within a single, user-friendly interface.

The development followed an Agile-inspired methodology, with a strong emphasis on
user-centred design, accessibility (WCAG 2.1), and compliance with the Nigeria Data
Protection Regulation (NDPR). The frontend was built using HTMLS5, CSS3,
Bootstrap, and vanilla JavaScript, ensuring lightweight performance even on low-
bandwidth networks. The system was rigorously tested for functionality, security,

responsiveness, and usability across multiple devices and browsers.

Results demonstrate that the platform successfully bridges critical gaps in NGO
digital infrastructure, offering a modular, scalable, and cost-effective solution that
enhances donor trust, volunteer mobilisation, and operational transparency. This
project contributes to academic knowledge by providing a Nigerian-contextualised
case study in ICT for Development (ICT4D) and offers a reusable framework for

future civic technology initiatives in resource-constrained environments.

Keywords: NGOs, Digital Engagement, Agile Model, Paystack, Flutterwave, ICT4D,
Web Platform, Paystack, Brevo, NDPR, User-Centred Design, Nigeria.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND OF THE STUDY

The growing complexity of societal issues such as poverty, education inequality,
climate change, and healthcare disparities has given rise to the emergence of Non-
Governmental Organisations (NGOs) as critical agents for development, advocacy,
and humanitarian support. NGOs operate independently of state machinery,
functioning as civil society intermediaries that mobilise resources, advocate for
marginalised populations, and implement targeted interventions where public
institutions are constrained by capacity, policy, or political will (Salamon and Anheier,
1996). In Nigeria, the NGO sector has expanded significantly over the past two
decades, with thousands of registered organisations operating across domains such as
gender equity, rural electrification, youth empowerment, anti-corruption, and
humanitarian relief (Adebayo and Ogunlaja, 2020).

The theoretical foundation of NGO operations is rooted in Third Sector Theory,
which positions civil society organisations as a distinct domain separate from the
public (government) and private (for-profit) sectors. According to Salamon and
Anheier (1996), the third sector comprises institutions that are formally organised,
privately governed, non-profit distributing, self-sustaining, and reliant on voluntary
participation. This framework underscores the moral and operational legitimacy of
NGOs, which derives not from statutory authority or market profit, but from public
trust, transparency, and demonstrable impact. Consequently, effective communication
and stakeholder engagement are not peripheral activities but core operational
imperatives.

Historically, Nigerian NGOs relied on physical outreach mechanisms such as
community town halls, printed flyers, radio broadcasts, and word-of-mouth network
to disseminate information and solicit support. While these methods retain cultural
relevance in certain contexts, they are inherently limited in reach, scalability, and data
capture capability. The advent of Information and Communication Technologies
(ICTs), particularly the internet and mobile telephony, has fundamentally reshaped the

engagement landscape. With Nigeria’s internet penetration surpassing 68% as of Q1



2025 (NCC, 2025), and mobile broadband subscriptions exceeding 85 million, digital
channels now represent the primary interface between NGOs and their stakeholders
donors, volunteers, beneficiaries, and partners.

However, a stark misalignment persists between this digital opportunity and the actual
online capabilities of most Nigerian NGOs. A 2020 survey by Olaoye and Adebayo
revealed that less than 20% of active NGOs in Nigeria maintain websites that are
mobile-responsive or compliant with basic web accessibility standards (WCAG 2.0).
Where websites exist, they are frequently characterised by outdated content, broken
links, non-functional contact forms, and a conspicuous absence of interactive features
such as online donation portals or volunteer registration systems (Chukwuma et al.,
2021). ZehiTech (2024) notes that scarce funding and geographic hurdles beset
Nigerian charities, yet mobile apps and web tools can help “administer projects more
effectively” and broaden outreach. This digital deficit severely constrains their ability
to attract funding, mobilise human capital, showcase impact, and build institutional
credibility in an increasingly competitive non-profit landscape.

The current status of digital engagement among Nigerian NGOs reflects a fragmented
and reactive approach. Many organisations resort to social media platforms (e.g.,
Facebook, Instagram, WhatsApp) as a low-cost substitute for a dedicated website.
While these tools offer immediacy and broad reach, they suffer from critical
limitations: lack of data ownership, algorithmic unpredictability, minimal
customisation, and absence of integrated transactional functionality (Transparency
International, 2022). Crucially, social media cannot replicate the trust signals
conveyed by a professional, self-hosted website such as SSL encryption, transparent
financial reporting, and structured storytelling about organisational mission and
impact.

This project responds to this gap by proposing a structured, scalable, and context-
aware web-based digital engagement platform. The solution leverages modern front-
end web technologies HTMLS, CSS3, JavaScript and integrates with locally relevant
APIs (Flutterwave, Paystack, Brevo) to deliver a cohesive user experience that
addresses the core operational needs of Nigerian NGOs. By prioritising
responsiveness, accessibility, security, and usability, the platform aims to transform
the NGO’s digital presence from a static brochure into a dynamic engine for

engagement, transparency, and resource mobilisation.



1.2 PROBLEM STATEMENT

Despite the acknowledged importance of digital tools in enhancing NGO
effectiveness, a significant implementation gap remains between theoretical
frameworks and practical adoption in the Nigerian context. Existing research and
development efforts have yielded partial solutions, but critical deficiencies persist
across multiple dimensions of digital engagement.

First, donation infrastructure remains underdeveloped. While global platforms like
PayPal exist, they are often inaccessible to average Nigerian donors due to foreign
exchange restrictions, high transaction fees, and unfamiliarity. Local fintech
innovations such as Flutterwave, Paystack, and OPay offer seamless integration with
domestic banking and mobile money systems, yet few NGO websites leverage these
APIs effectively. A study by Adepoju and Ismail (2022) found that less than 15% of
surveyed Nigerian NGOs had functional online donation systems, and of those, only a
fraction supported local payment methods like USSD or bank transfer. This omission
directly impedes fundraising potential in a market where cashless transactions now
dominate (CBN, 2024).

Second, volunteer mobilisation lacks systematic digital support. Most NGOs rely on
ad hoc WhatsApp groups or paper-based sign-up sheets, resulting in poor data
management, inconsistent communication, and high administrative overhead. Without
a centralised registration portal that captures skills, availability, and interests, NGOs
struggle to match volunteers to appropriate roles or maintain long-term engagement a
critical shortcoming in a sector heavily dependent on human capital.

Third, transparency and impact reporting are frequently neglected. Transparency
International’s (2022) Civil Society Accountability Report noted that over 60% of
Nigerian NGOs failed to publish audited financial statements or annual impact reports
on their websites. This opacity erodes donor confidence and violates emerging best
practices in non-profit governance. A functional digital platform must include
dedicated sections for publishing downloadable reports, infographics, and real-time
project updates to foster accountability.

Fourth, communication channels are siloed and inefficient. Email newsletters when
used are often sent manually via personal Gmail accounts, lacking automation,
segmentation, or analytics. Integration with professional email marketing services like

Brevo or Mailchimp remains rare, depriving NGOs of tools to nurture donor



relationships through targeted, automated campaigns (Ogbemudia and Uzochukwu,
2023).

Finally, technical and financial constraints compound these issues. NGOs operate
under severe resource limitations, with core operational funding (including website
development) rarely prioritised by donors (TechSoup, 2019). The absence of in-house
technical expertise forces reliance on low-cost, template-based solutions that are
neither customisable nor scalable. Consequently, many websites become digital
liabilities outdated, insecure, and incapable of supporting organisational growth.

In summary, the critical problems this project addresses are:

«» Absence of responsive, accessible, and secure NGO websites tailored to the

Nigerian context.

X/
L X4

Lack of integrated, localised payment gateways for seamless online donations.

X/
°e

No centralised system for volunteer registration, data capture, and automated
follow-up.

+ Poor mechanisms for transparent impact reporting and financial disclosure.

% Fragmented communication tools that hinder donor and supporter engagement.
This project proposes a holistic, front-end engineering solution that integrates these
functionalities into a single, lightweight, and maintainable platform thereby closing

the gap between digital potential and operational reality for Nigerian NGOs.

1.3 AIM AND OBJECTIVES

Aim:

To design and develop a responsive, secure, and user-centred web-based digital
engagement platform that empowers Non-Governmental Organisations (NGOs) in
Nigeria to enhance donor trust, mobilise volunteers, ensure transparency, and
streamline stakeholder communication through the strategic integration of modern
web technologies and local APIs.

Objectives:

To achieve this aim, the following specific, measurable, and sequential objectives

have been formulated:



10.

To conduct a needs assessment of Nigerian NGOs to identify key functional
requirements for digital engagement, including donation, volunteering, reporting,
and communication.

To design a modular information architecture and user interface based on
Human-Computer Interaction (HCI) principles and the Technology Acceptance
Model (TAM), ensuring perceived usefulness and ease of use.

To develop a fully responsive front-end website using semantic HTMLS5, modern
CSS3 (Flexbox/Grid), and vanilla JavaScript, optimised for performance on low-
bandwidth networks and mobile devices.

To integrate secure online donation functionality using the Flutterwave and
Paystack APIs, supporting multiple local payment methods (card, bank transfer,
USSD) and generating automated email receipts.

To implement a volunteer registration portal with client-side validation,
automated confirmation emails via Brevo API, and structured data capture for
NGO follow-up.

To incorporate a dynamic blog/news section enabling NGOs to publish real-time
updates, success stories, and event announcements without backend dependencies.
To create a dedicated impact and transparency page for publishing annual reports,
financial statements, KPIs, and downloadable PDFs to enhance organisational
credibility.

To embed a newsletter subscription feature with integration to Brevo API,
enabling automated welcome emails and future campaign management.

To ensure compliance with web standards, including WCAG 2.1 accessibility
guidelines, W3C validation, and SSL encryption for data security.

To test, debug, and deploy the platform on a live hosting environment
(Netlify/GitHub Pages) and provide comprehensive documentation for NGO

administrators.



1.4 SCOPE OF THE STUDY

This study focuses exclusively on the front-end development and API integration of a
web-based digital engagement platform for a representative Nigerian NGO. The scope

encompasses the following key deliverables:

% Design and development of seven core web pages:
* Homepage (mission showcase, impact highlights, CTAs)
» About Us (history, team, values)
* Projects/Programs (active initiatives with media)
* News & Blog (dynamic content listing)
* Donation Portal (secure payment interface)
* Volunteer Page (registration form with confirmation)
* Reports & Impact (transparency dashboard with downloadable documents)

* Contact Page (interactive form with Google Maps)

« Integration of third-party services via APIs:
» Payment processing through Flutterwave, Paystack, OPay, Stripe, and PayPal
* Email marketing and automation via Brevo API

* Optional form handling via Netlify Forms

X/
L X4

Technical and usability standards:

* Full mobile responsiveness (mobile-first design)
* WCAG 2.1 Level AA accessibility compliance
* Page load optimisation

* Cross-browser compatibility (Chrome, Firefox, Safari, Edge)

«» Deployment and documentation:
* Hosting on Netlify with custom domain support
* Version control via GitHub

» Technical documentation and user manual for NGO administrators

The following elements fall outside the scope of this project:



Development of a full backend content management system (CMS) or admin
dashboard with user authentication.

Implementation of server-side logic (e.g., PHP, Node.js, Python) for data storage
or complex business rules.

Creation of a native mobile application (Android/iOS).

Offline functionality or progressive web app (PWA) features.

1.5 RELEVANCE OF THE STUDY

The successful completion of this project will yield significant benefits across

multiple stakeholder groups, contributing to both academic knowledge and practical

development in Nigeria’s civic technology ecosystem.

For Non-Governmental Organisations (NGOs)

R/
A X4

X/
°e

Enhanced Credibility and Trust: A professional, transparent website with
published reports and impact metrics builds donor confidence and strengthens
institutional legitimacy.

Increased Fundraising Efficiency: Integrated local payment gateways reduce
friction in the donation process, potentially increasing conversion rates and
recurring contributions.

Improved Volunteer Management: A structured registration system captures
valuable demographic and skill data, enabling targeted recruitment and retention
strategies.

Cost-Effective Digital Presence: A lightweight, static site hosted on free
platforms (Netlify/GitHub) eliminates recurring CMS licensing or hosting fees,

making it sustainable for resource-constrained NGOs.

For the General Public and Beneficiaries

X/
L X4

Improved Access to Information: Citizens can easily discover NGO services,
verify legitimacy, and engage as donors or volunteers through a single, reliable
channel.

Greater Accountability: Transparent reporting empowers communities to hold

NGOs accountable for their promises and expenditures.



For Researchers and Students

Contextualised Case Study: This project provides a detailed, Nigeria-specific
example of ICT for Development (ICT4D) in the non-profit sector, filling a gap
in local academic literature.

Reusable Codebase: The open-source repository serves as a learning resource
for students studying front-end web development, API integration, and user-

centred design.

For Software Developers and Tech Innovators

Modular Design Framework: The platform’s component-based architecture
offers a template that can be adapted for other civic organisations, social
enterprises, or community groups.

Demonstration of Local API Integration: Practical implementation of
Flutterwave, Paystack, and Brevo APIs provides a reference for developers

building solutions in the Nigerian fintech and MarTech ecosystems.

For Policy Makers and Development Partners

Data Visibility: Standardised reporting structures facilitate easier monitoring and
evaluation of NGO activities by government agencies and international donors.
Digital Inclusion Advocacy: The project exemplifies how appropriate

technology can empower civil society, supporting national digital economy goals.

In summary, this project transcends technical implementation to deliver a socio-

technical intervention that aligns with Nigeria’s Sustainable Development Goals

(SDGs), particularly Goal 16 (Peace, Justice, and Strong Institutions) and Goal 17

(Partnerships for the Goals). By bridging the digital divide within the NGO sector, it

contributes to a more transparent, efficient, and impactful civil society.



1.6 LIMITATIONS OF THE STUDY

While this project aims to deliver a robust and functional platform, several limitations

must be acknowledged:

% Front-End Only Architecture: The absence of a custom backend restricts
dynamic content management. NGOs will need to manually update HTML files
or use external services (e.g., Markdown for blogs), which may pose a barrier for

non-technical staff.

X/
L X4

Limited User Testing: Due to time and resource constraints, formal usability

testing with a large sample of Nigerian NGO staff and donors may be restricted to

a small pilot group, potentially limiting the generalisability of feedback.

<+ API Dependency: The platform’s functionality relies on third-party services
(Flutterwave, Brevo, etc.). Changes to their APIs, pricing, or availability could
necessitate future maintenance.

« Scalability Constraints: As a static site, the platform may not support high-

traffic scenarios (e.g., viral campaigns) without additional optimisation or

migration to a dynamic architecture.

X/
°

Regulatory Evolution: Compliance with the Nigeria Data Protection Regulation
(NDPR) is implemented to the best of current knowledge, but evolving legal

interpretations may require future updates.

These limitations are mitigated through modular design, comprehensive
documentation, and a clear roadmap for future enhancement (see Chapter Five).
Despite these constraints, the platform represents a significant step forward in

addressing the digital engagement challenges of Nigerian NGOs.



CHAPTER TWO

LITERATURE REVIEW

2.1 THEORETICAL FRAMEWORK

2.1.1 Non-Governmental Organisations (NGOs) and the Third Sector

Non-Governmental Organisations (NGOs) are formally structured, non-profit entities
that operate independently of government control to address social, economic,
environmental, and humanitarian challenges (Salamon and Anheier, 1996). They
occupy a critical space in what is known as the Third Sector a conceptual domain
distinct from the public (state) and private (for-profit) sectors. According to Salamon
and Anheier (1996), institutions in the third sector share five defining characteristics:
they are organised, private, non-profit distributing, self-governing, and voluntary.
This framework legitimises NGOs not through statutory authority or market profit,

but through public trust, mission-driven purpose, and demonstrable social impact.

Digital transformation theory describes how organizations leverage technology to
fundamentally change their operations and value delivery. One definition holds that
digital transformation is “the process where an organization adapts digital
technologies on a broad scale to transform its operations as well as the way it creates
and delivers value”. While often discussed for businesses, this concept equally applies
to nonprofits. In fact, nonprofit organizations, though historically constrained by
limited resources, are urged to digitize if they wish to remain viable and impactful
Digital tools can help NGOs reach donors, beneficiaries, and volunteers more
effectively. As one review notes, increasing digital engagement helps NGOs

professionalize and demonstrate results to changing donor and user expectations

In Nigeria, NGOs function across diverse domains including education, gender equity,
rural development, anti-corruption advocacy, and disaster relief often filling service
gaps left by under-resourced or inefficient state institutions (Adebayo and Ogunlaja,

2020). Their operational success hinges on stakeholder engagement, transparency, and
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accountability. Consequently, communication is not ancillary but central to their
identity and effectiveness. A well-designed digital presence serves as a modern
extension of this communicative function, enabling NGOs to broadcast their mission,

showcase impact, solicit support, and report outcomes to a global audience.

2.1.2 Digital Transformation in the NGO Sector

Digital transformation refers to the strategic integration of digital technologies into all
areas of an organisation to fundamentally change how it operates and delivers value
(Deloitte, 2021). In the NGO context, this manifests through the adoption of websites,
donor management systems, online fundraising platforms, data analytics, and digital
storytelling tools. The Digital Maturity Model developed by Deloitte identifies four
progressive stages: digital awareness, digital enablement, digital integration, and

digital optimisation.

A 2019 global study by TechSoup found that over 58% of NGOs in developing
countries remain in the early stages of digital maturity, primarily due to financial
constraints, lack of technical expertise, and infrastructural limitations (TechSoup,
2019). Without a robust digital engagement platform, NGOs struggle to attract
funding, mobilise volunteers, or demonstrate impact critical functions in an
increasingly competitive non-profit landscape. The absence of a professional, self-
hosted website distinct from social media profiles further erodes institutional
credibility, as it limits data ownership, customisation, and long-term brand control

(Transparency International, 2022).

2.1.3 User-Centred Design and the Technology Acceptance Model

To ensure digital tools are adopted and used effectively, they must be designed with
the end-user in mind. User-Centred Design (UCD) is an iterative design philosophy
rooted in Human-Computer Interaction (HCI) that prioritises user needs, goals, and

limitations throughout the development process (Norman, 2013). Key UCD principles
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include usability, accessibility, consistency, and feedback elements that directly

influence user satisfaction and task completion rates.

The Technology Acceptance Model (TAM), proposed by Davis (1989), provides a

theoretical lens for understanding user adoption of technology. TAM posits that two

core beliefs determine whether a user will accept and use a system:

«» Perceived Usefulness (PU): the degree to which a person believes using the
system will enhance their performance.

¢ Perceived Ease of Use (PEOU): the degree to which a person believes using the
system will be free of effort.

In the context of an NGO website, perceived usefulness is enhanced by features like

transparent impact reporting and secure donation options, while perceived ease of use

is achieved through intuitive navigation, mobile responsiveness, and minimal form

complexity. This project leverages TAM to guide design decisions such as placing

clear calls-to-action (CTAs), simplifying the donation flow, and ensuring fast load

times to maximise user engagement and conversion.

2.2 CHALLENGES IN THE NIGERIAN NGO DIGITAL ECOSYSTEM

Despite the recognised benefits of digital tools, Nigerian NGOs face systemic barriers

that impede effective technology adoption.

2.2.1 Technical Limitations

Many Nigerian NGOs lack in-house technical capacity. Websites are often built using
free, generic templates with minimal customisation or maintenance. A 2020 study by
Olaoye and Adebayo revealed that less than 20% of active NGOs in Nigeria operate
websites that are mobile-responsive or compliant with basic web accessibility
standards (WCAG 2.0). This technical deficit results in poor user experiences,
especially for the growing number of Nigerians who access the internet exclusively

via mobile devices (NCC, 2025).
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2.2.2 Financial Constraints

NGOs in Nigeria rely heavily on donor funding, yet core operational support
including website development and maintenance is rarely prioritised by funders
(TechSoup, 2019). This forces organisations to depend on low-cost or volunteer-
driven solutions that are neither scalable nor sustainable. The absence of budget for
professional web development perpetuates a cycle of outdated, insecure, and non-

functional digital assets.

2.2.3 Fragmented Engagement Systems

In lieu of a centralised platform, many NGOs manage stakeholder interactions
through a patchwork of tools: WhatsApp for volunteer coordination, Facebook for
announcements, Google Forms for data collection, and personal email for donor
communication. This fragmentation complicates data aggregation, reduces response
efficiency, and diminishes stakeholder confidence due to inconsistent branding and

messaging (Chukwuma et al., 2021).

2.2.4 Poor Transparency and Reporting

Transparency is a cornerstone of NGO legitimacy. Yet, a 2022 report by
Transparency International found that over 60% of Nigerian NGOs failed to publish
audited financial statements, annual reports, or impact metrics on their websites. This
opacity undermines donor trust and violates emerging best practices in non-profit
governance. A functional digital platform must include dedicated sections for

publishing downloadable reports, infographics, and real-time project updates.

2.2.5 Security and Compliance Risks

NGOs routinely collect sensitive data donor contact details, payment information,
volunteer records yet most local websites lack basic security measures such as SSL

encryption, secure form handling, or data protection policies. With the enactment of
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the Nigeria Data Protection Regulation (NDPR) and the Nigeria Data Protection Act
(2023), NGOs are now legally obligated to implement appropriate technical and
organisational measures to safeguard personal data (NDPB, 2023). Non-compliance

risks significant fines and reputational damage.

2.3 Review of Related Works

Several studies and practical implementations have attempted to address digital
engagement challenges in the NGO sector. This section critically examines five key
works.

Study 1: Adebayo & Ogunlaja (2020)

Title: “ICT Integration in the Non-Profit Sector: A Nigerian Perspective”
Methodology: Quantitative survey of 100 NGOs across Nigeria’s six geopolitical
zones.

Findings: 65% had no active website; of those that did, only 22% updated content
monthly.

Critique: Provides strong empirical evidence of low ICT adoption but offers no
technical solution or prototype for improvement.

Study 2: Chukwuma et al. (2021)

Title: “Donor Engagement Through Web Applications: A Case Study of Local NGOs
in West Africa”

Methodology: Deployed a WordPress-based donation platform for three NGOs.
Findings: Reported a 38% increase in donor inquiries and 29% rise in volunteer sign-
ups within three months.

Critique: Relied on a template-based CMS with no integration of local payment
gateways like Flutterwave or Paystack, limiting real-world applicability in Nigeria.
Study 3: Fatima & Bello (2019)

Title: “The Impact of Website Design on User Trust in Nonprofits”

Methodology: Controlled experiment with 50 participants rating NGO website
interfaces.

Findings: Participants trusted sites with clear branding, mobile compatibility, and

transparent CTAs.
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Critique: Focused exclusively on aesthetic and usability factors without addressing
backend functionality like email automation or secure transactions.

Study 4: Adepoju & Ismail (2022)

Title: “Leveraging Payment APIs for Non-Profit Fundraising in Africa”
Methodology: Integrated Flutterwave and Paystack into donation systems for three
NGOs.

Findings: Achieved 92% transaction success but lacked automated email receipts and
secure token handling.

Critique: Technically sound but narrowly scoped to payments, omitting volunteer
systems, blogs, or transparency features.

Study 5: Ogbemudia & Uzochukwu (2023)

Title: “Mailing List Automation in Civil Society Organisations”

Methodology: Used Mailchimp to automate communications for three advocacy
groups.

Findings: Recorded 40% improvement in communication speed and volunteer
retention.

Critique: Demonstrated automation benefits but provided no front-end engineering
details or user subscription flow design.

Industry Example: Save the Children Nigeria (2023)

Save the Children Nigeria redesigned its website using React.js and integrated
Flutterwave for donations. The result was a 35% increase in online donations and
50% growth in newsletter subscriptions, demonstrating the tangible impact of modern,

locally integrated web development in the non-profit sector.

23.1 META-ANALYSIS TABLE FOR WEB-BASED DIGITAL
ENGAGEMENT PLATFORM FOR NON-GOVERNMENTAL
ORGANISATIONS (NGOS)

S/N | AUTHOR | YEAR | TITLE METHOD | RESULT LIMITATION
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Smith et 2023 Effective Case studies | Identified key Limited to
al. NGO of top- features such as | qualitative
Websites: A performing | donation analysis;
Comparative | NGO portals, quantitative
Analysis websites volunteer data on impact
sections, and was not
transparent available
reporting as
critical for
engagement
Johnson & | 2022 | The Role of Survey of Found that Sample size
Lee Digital NGO multimedia was small,
Storytelling in | website content (photos, | limiting
NGO visitors videos) generalizability
Websites significantly
increased user
engagement and
donation rates
Patel etal. | 2021 Transparency | Content Revealed that Focus was
and analysis of | NGOs with primarily on
Accountability | NGO transparent developed
in NGO websites reporting tools | countries; data
Websites had higher from emerging
donor retention | markets was
rates scarce
Brown & | 2020 Volunteer Review of | Highlighted the | Did not
Davis Management | existing importance of evaluate the
Systems in volunteer streamlined impact of these
NGO management | volunteer tools on actual
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Websites tools registration and | volunteer
engagement turnout
features

5 Garcia& | 2019 | E-Commerce | Study of Demonstrated Limited to
Kim Solutions for | payment that secure, specific

NGO gateway multi-channel payment

Websites integrations | payment gateways;
options broader
increased ecosystem
donation analysis was
conversion rates | needed

2.4 RESEARCH GAP IDENTIFICATION

Synthesising the critiques above reveals six critical research gaps this project

addresses:

1.

Lack of Holistic Engagement Platforms: Most existing works focus on isolated
features (e.g., donations or email), failing to deliver an integrated ecosystem that
combines donations, volunteering, blogging, and reporting in one cohesive
interface.

Poor Integration of Local APIs: Despite the dominance of Nigerian fintech
platforms like Flutterwave and Paystack, few NGO websites fully integrate them,
leading to donor friction and abandoned transactions.

Minimal Accessibility Compliance: Existing solutions rarely adhere to WCAG
2.1 or ARIA standards, excluding users with disabilities and violating inclusive
design principles.

Over-Reliance on CMS Platforms: Many studies use WordPress or similar
CMSs, which add bloat, reduce performance, and limit customisation. Few
demonstrate how lightweight, custom-coded front-ends (HTML/CSS/JS) can be

optimised for low-bandwidth Nigerian networks.
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5. Absence of Modular, Sustainable Design: No reviewed work proposed a
modular architecture that NGOs can independently update, scale, or adapt
without developer intervention.

6. Limited Contextualisation for Nigeria: Most research originates from or
focuses on international NGOs in developed countries, neglecting Nigeria-
specific challenges like mobile-first internet usage, local payment preferences,

and cultural nuances in donor behaviour.

2.5 REVIEW OF TOOLS AND TECHNOLOGIES

This project employs a carefully selected suite of modern, lightweight, and
contextually appropriate web technologies to deliver a high-performing, secure, and
accessible digital engagement platform for Nigerian NGOs. The chosen stack
prioritises performance on low-bandwidth networks, compliance with local regulatory
frameworks, ease of maintenance, and cost-efficiency all critical considerations for
resource-constrained non-profit organisations. Below is a detailed review of each

component and its specific role in the system.

1. HTMLS (HyperText Markup Language, Version 5)

HTMLYS serves as the foundational markup language for structuring all content on the
platform. Unlike older versions of HTML, HTMLS5 introduces semantic elements
such as <header>, <nav>, <main>, <section>, <article>, and <footer>. These tags
provide meaningful structure to web pages, improving search engine optimisation
(SEO), enhancing accessibility for screen readers, and increasing code readability and
maintainability. For example, the donation page uses <section id="donation-form"> to
clearly demarcate the payment interface, while blog posts are wrapped in <article>
tags to signify self-contained content. This semantic approach ensures the platform is
both human- and machine-readable, aligning with best practices in modern web

development.
2. CSS3 (Cascading Style Sheets, Level 3)

CSS3 is responsible for the visual presentation, layout, and responsive behaviour of

the website. It enables mobile-first design through media queries, which dynamically
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adjust styling based on screen size (e.g., smartphones, tablets, desktops). The platform
leverages modern layout modules Flexbox for one-dimensional alignment (e.g.,
navigation bars, card grids) and CSS Grid for two-dimensional layouts (e.g., project
galleries) to create fluid, adaptive interfaces without relying on external frameworks.
Custom CSS is used mainly reducing reliance on heavy libraries like Bootstrap to
minimise file size (<60 KB), ensuring fast load times even on 3G networks.
Additionally, CSS3 supports accessibility enhancements, such as enforcing minimum
color contrast ratios (4.5:1) as required by WCAG 2.1, and enabling focus indicators

for keyboard navigation.

3. JavaScript (Vanilla/ES6)

Vanilla JavaScript (i.e., without external libraries like jQuery or React) is used to add
interactivity and dynamic functionality to the static front-end. Key implementations
include:

« Real-time form validation (e.g., checking email format, required fields) to reduce

user €rrors.

X/
°e

Dynamic content loading from JSON files to simulate a blog/news section
without a backend.

« API integration via the Fetch API to communicate securely with third-party

services like Flutterwave and Brevo.

¢ User interface enhancements, such as animated counters (“N500,000+ Raised”),
smooth scrolling, and modal popups for newsletter subscriptions.

By avoiding large frameworks, the platform maintains a lightweight footprint,
loads faster, and reduces dependency risks critical for NGOs with limited

technical support.

4. Flutterwave API

Flutterwave is a leading Nigerian fintech platform that enables secure online
payments via multiple local and international methods, including *debit/credit cards,
bank transfers, USSD (3470#), and QR codes*. In this project, the Flutterwave Inline
JavaScript SDK is integrated directly into the donation portal. When a user initiates a
donation, the SDK opens a secure, PCI-DSS-compliant checkout overlay within the
same browser window eliminating redirects and improving conversion rates. Upon

successful payment, Flutterwave sends a webhook notification to confirm the
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transaction, triggering an automated email receipt via Brevo. The platform also
supports sandbox testing, allowing NGOs to validate the donation flow without

processing real money during development.

5. Brevo API (formerly Sendinblue)

Brevo is a GDPR- and NDPR-compliant email marketing and transactional email
service used to automate communication with stakeholders. Two key integrations are
implemented:

Newsletter Subscription: When a user enters their email in the footer or popup form,
a Netlify Function (serverless backend) securely forwards the data to Brevo’s REST
API, adding the contact to a designated mailing list (“NGO Supporters™).

Automated Confirmations: After a donation or volunteer registration, Brevo instantly
sends a personalised welcome or receipt email using pre-designed templates.

Brevo’s compliance with the Nigeria Data Protection Regulation (NDPR) ensures that
all data handling includes explicit user consent, clear privacy notices, and easy

unsubscribe options fulfilling legal obligations while building donor trust.

6. Netlify / GitHub Pages (Hosting and Deployment)
The platform is deployed on Netlify, a modern static site hosting service that offers:

% Free SSL/TLS encryption for all pages (enforcing HTTPS).

X/
°

Global Content Delivery Network (CDN) for fast content delivery across Nigeria
and internationally.
« Continuous deployment from a GitHub repository, enabling automatic updates

whenever code is pushed.

X/
L X4

Custom domain support (e.g., www.ngoplatform.org) and form handling via
Netlify Forms (for contact/volunteer submissions).

GitHub Pages serves as a backup deployment option. Both platforms eliminate
recurring hosting costs and backend maintenance, making them ideal for NGOs with

minimal IT budgets.

7. WCAG 2.1 & ARIA (Accessibility Standards)
To ensure inclusivity, the platform adheres to the Web Content Accessibility
Guidelines (WCAG) 2.1 Level AA and implements Accessible Rich Internet

Applications (ARIA) roles. Specific measures include:
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« Semantic HTMLS for proper document structure.

« Alt text for all informative images.

« Keyboard-navigable menus and focus management.

% ARIA labels (aria-labelledby, aria-describedby) to enhance screen reader
comprehension.

« Sufficient color contrast and avoidance of color-only cues.

This ensures the platform is usable by people with visual, motor, cognitive, or hearing

impairments a critical ethical and legal requirement, especially for organisations

serving vulnerable populations.

2.6 SUMMARY OF CHAPTER

This chapter established the theoretical foundations of NGO operations and digital
transformation, anchored in Third Sector Theory and the Technology Acceptance
Model. It critically examined the multifaceted challenges facing Nigerian NGOs
technical, financial, operational, and regulatory and reviewed five key academic and
industry works, identifying significant gaps in holistic design, local API integration,
accessibility, and contextual relevance. The selected technology stack HTML5, CSS3,
vanilla JavaScript, Flutterwave, and Brevo was justified as a lightweight, performant,
and locally appropriate solution. Together, these elements form the intellectual and
technical basis for the platform’s design and development, ensuring it is not only
functional but also deeply aligned with the realities of the Nigerian non-profit

landscape.
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 INTRODUCTION

This chapter details the methodological framework adopted for the design and
development of the web-based digital engagement platform for Non-Governmental
Organisations (NGOs) in Nigeria. Given the applied nature of this Computer
Engineering project, a hybrid development methodology was employed combining
the structured phase progression of the Waterfall model with the iterative feedback
loops of Agile principles. This approach ensures that each functional module (e.g.,
donation portal, volunteer form, newsletter system) is developed with technical
precision while remaining responsive to user-centred design requirements.
The methodology is structured into seven sequential yet overlapping phases, each
with defined inputs, activities, tools, and deliverables. This phased strategy aligns
with best practices in front-end web engineering and ensures traceability from initial
requirements to final deployment. The entire process is guided by core principles of
accessibility (WCAG 2.1), responsiveness (mobile-first design), security (SSL, data
minimisation), and local contextualisation (Nigerian payment APIs, low-bandwidth
optimisation).
The overall project flow is divided into seven (7) key stages:
1. Requirement Analysis and System Specification

Website Architecture and UI/UX Design

Technology Selection and Setup

API Integration and Functional Modules

2
3
4. Frontend Development
5
6. Testing and Debugging
7

Deployment and Documentation

Each stage is explained in detail below, with diagrams and tools clearly defined.
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3.2 PROJECT WORKFLOW OVERVIEW

The development lifecycle follows a linear-iterative workflow, as illustrated below:

Requirement Analysis

l

System Architecture

!
UI/UX Design

l

Front-End Development

!
Integration with APIs

l

Testing and Evaluation

l

Deployment and Documentation

Figure 3.0 : project workflow overview

This workflow ensures modularity: each component (e.g., the donation system) can be
designed, coded, tested, and refined independently before integration. It also supports
incremental delivery, allowing for early validation of critical features like payment

processing and form handling.

3.3 SYSTEM REQUIREMENTS SPECIFICATION

3.3.1 Functional Requirements

The platform must deliver the following core functionalities:

1. Multi-Page Navigation:
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« About Us (history, team, values)

% News & Blog (dynamic content listing)

«» Homepage (mission, impact highlights, CTAs)

« Projects/Programs (active initiatives with media)

% Donation Portal (secure payment interface)

«  Volunteer Page (registration form)

« Reports & Impact (transparency dashboard)

% Contact Page (interactive form + Google Maps)

2. User Interaction Features:

X/
L X4

X/
°e

« Online donation via Flutterwave, Paystack, OPay, Stripe, and PayPal APIs
Volunteer registration with automated confirmation email

Newsletter subscription integrated with Brevo API

+ Downloadable annual reports (PDF) and impact infographics

3. Automated Responses:

% Instant email receipt upon successful donation

K/

+» Thank-you message after form submission

3.3.2 Non-Functional Requirements

%  Welcome email for new newsletter subscribers

CATEGORY REQUIREMENT TARGET METRIC

Performance Page load time <10 seconds on 3G networks

Responsiveness | Mobile compatibility Fully functional on screens > 320px

Accessibility WCAG compliance Level AA (contrast > 4.5:1, keyboard nav,
ARIA labels)

Security Data protection SSL encryption; no client-side storage of

sensitive data
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Maintainability | Code structure Modular HTML/CSS/JS; documented with

comments

3.4 SYSTEM ARCHITECTURE AND UI/UX DESIGN

3.4.1 Information Architecture

The platform adopts a flat, user-centric navigation structure to minimise cognitive

load and maximise conversion:

*

% Primary Navigation (Header): Home | About | Projects | News | Donate |
Volunteer
« Secondary Actions (Footer): Newsletter Signup | Contact | Reports | Social Media
« Key Landing Pages:
B Homepage: Clear value proposition + 3 CTAs (Donate, Volunteer, Learn
More)
B Donation Portal: Single-step form with gateway selection (local vs.
international)
B Volunteer Page: Skills-based registration with interest checkboxes
This architecture ensures that users can reach critical actions (donate, volunteer) in <

2 clicks, aligning with usability best practices (Nielsen, 2012).

3.4.2 Wireframing and Design Tools

«  Wireframing: Figma was used to create low-fidelity mockups for desktop and
mobile views, focusing on layout hierarchy, CTA placement, and form flow.

% Visual Design:

B Color Palette: NGO-appropriate tones (forest green #2E8B57 for trust, white
for clarity, accent blue #1 E9OFF for CTAs)

B Typography: Lato (Google Fonts) a highly legible sans-serif with excellent

readability on low-resolution screens
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B [magery: Authentic photos of Nigerian communities (avoiding stock clichés)

to enhance cultural relevance

R/

¢ Ul Framework:The only external CSS framework used was Bootstrap to

minimise bloat; custom CSS with Flexbox/Grid ensures lightweight performance.

3.5 TECHNOLOGY STACK AND JUSTIFICATION

LAYER TECHNOLOGY JUSTIFICATION

Markup HTMLS Semantic tags (<article>,<section>) improve
SEO and accessibility

Styling CSS3 and Bootstrap 5 Custom styles ensure minimal file size;
Flexbox/Grid enable responsive layouts

Interactivity | Vanilla JavaScript No external libraries (e.g., jQuery) to reduce load
time; uses Fetch API for integrations

Payment Flutterwave, Paystack, | Supports local (USSD, bank transfer) and global

OPay, Stripe, PayPal APIs (card) payment methods

Email 1. Brevo API GDPR/NDPR-compliant; supports automated

workflows and list segmentation
2. Mailto integration Basic fallback email sending, Works seamlessly

with browser-supported clients.

Hosting Netlify Free SSL, global CDN, continuous deployment,
and form handling

Development | VS Code Lightweight and widely used among developers.

IDE

Debugging Google Chrome DevTools Allows real-time testing and inspection of code
behaviour.

Version Git + GitHub Enables collaboration, rollback, and public code
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Control sharing

3.6 PHASED IMPLEMENTATION

3.6.1 Requirement Analysis and System Planning (Weeks 1-3)

Activities:

% Reviewed 10 Nigerian NGO websites to identify common UX flaws
¢ Defined user personas (donor, volunteer, NGO admin)

*» Mapped user journeys (e.g., “Visitor — Donor”)

Deliverable: Functional requirements document and user flow diagrams

/ Digital Engagement Platform for Nigerian NGOs \
/w
/w

View Projects

News & Blog

View Impact Reports

>0

Download Reports

Navigate to Contact Page

Select Payment Gateway

Receive Donation Receipt

\ Submit Volunteer Form
Newsletter Subscriber K

Subscribe to Newsletter

Figure 3.1:  Use case diagram of the platform ; use case diagram is developed to

depict how different users interact with the platform

3.6.2 Design and Prototyping (Weeks 4-7)

Activities:
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+» Created Figma wireframes for all 8 pages
+» Designed mobile-responsive layouts
¢ Selected color scheme and typography

Deliverable: Clickable prototype and style guide

3.6.3 Frontend Development (Weeks 8—11)

Activities:

¢ Coded semantic HTMLS structure

« Implemented responsive CSS with media queries

% Added JavaScript for dynamic elements (e.g., animated counters)
«» Tools: VS Code, Chrome DevTools, W3C Validator

Deliverable: Fully functional static website

3.6.4 Feature Integration with APIs (Weeks 12-15)

Activities:

« Integrated Flutterwave Inline SDK for donations

¢ Connected Brevo REST API for newsletter subscriptions
% Implemented form validation and error handling

« Testing: Used sandbox environments for all APIs

Deliverable: Integrated platform with live donation and email features

3.6.5 Testing and Validation (Weeks 16-18)

Test Types:

% Functional: Verified all forms and APIs work as expected
% Usability: Conducted heuristic evaluation with 5 users

«» Performance: Measured load times via Lighthouse

*» Accessibility: Audited with WAVE and axe DevTools

Deliverable: Test report with bug fixes and optimisations

3.6.6 Deployment and Hosting (Week 19)

Activities:
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*» Deployed to Netlify with custom domain
+ Enabled SSL and CDN

Deliverable: Live, publicly accessible website
3.6.7 Documentation and User Guide (Week 20)
Activities:

% Wrote technical documentation (code structure, API keys)

K/

« Created NGO admin manual (how to update blog/reports)
Deliverable: PDF user guide and GitHub README

3.7 GANTT CHART: PROJECT TIMELINE

A detailed 20-week Gantt chart (see Appendix D) outlines the following milestones:

PHASE DURATION | KEY MILESTONES

Requirement Weeks 1-3 Finalised user personas and

Analysis feature list

Design & | Weeks 4-7 Approved Figma prototype

Prototyping

Frontend Weeks 811 | Completed responsive

Development HTML/CSS

API Integration Weeks 12— | Live donation and newsletter
15 systems

Testing Weeks 16— | Passed WCAG 2.1 and
18 performance audits

Deployment Week 19 Website live on Netlify

Documentation Week 20 Submitted user manual and

code repository
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This timeline ensures disciplined progress while allowing buffer time for iterative

refinement.

3.8 SUMMARY OF METHODOLOGY

This chapter has presented a rigorous, context-aware methodology for developing a
web-based digital engagement platform tailored to Nigerian NGOs. By combining
structured planning with user-centred design and lightweight technologies, the
approach ensures the final product is functional, accessible, secure, and sustainable.
The phased implementation from requirements to deployment provides a replicable

blueprint for similar civic technology projects in resource-constrained environments.
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.1 INTRODUCTION

This chapter presents a comprehensive account of the implementation process, system
features, testing methodologies, and validation outcomes for the web-based digital
engagement platform developed for Non-Governmental Organisations (NGOs) in
Nigeria. Building upon the methodological framework outlined in Chapter Three, this
phase translates design specifications into a fully functional, responsive, and secure
front-end application. The implementation leverages modern web standards HTMLS,
CSS3, and vanilla JavaScript and integrates critical third-party services via APIs,
including Flutterwave, Paystack, OPay, Stripe, PayPal, and Brevo.

The chapter details the step-by-step development workflow, from static page
construction to dynamic API integration, followed by a rigorous multi-layered testing
regime. Emphasis is placed on real-world usability, performance under Nigerian
network conditions, accessibility compliance (WCAG 2.1), and security best practices.
All features are evaluated against the functional and non-functional requirements
defined in the project proposal, ensuring alignment with the operational realities of

Nigerian NGOs.

4.2 IMPLEMENTATION PROCESS

Implementation followed phased sprints, focusing on frontend building, API
integration, and optimization for low-resource environments. The process prioritized

mobile responsiveness, given Nigeria's 85% mobile penetration (NCC, 2024).

4.2.1 Coding Environment and Tools

Development occurred in Visual Studio Code (VS Code), an open-source IDE with
extensions for HTML, CSS, JavaScript, and Git integration. A local server via Live
Server extension simulated hosting. Version control used GitHub for collaboration
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and backups, essential for iterative Agile workflows (GitHub, 2025). Browser dev
tools (Chrome DevTools) aided debugging, ensuring cross-browser compatibility.

4.2.2 Frontend Development (HTML, CSS, Bootstrap, JavaScript)

The platform was developed as a static, single-page application (SPA)-inspired multi-
page site using semantic HTMLS, modular CSS3 and vanilla JavaScript deliberately
avoiding heavy frameworks to ensure lightweight performance on low-bandwidth

networks.

1. HTMLS Structure:
Each of the eight core pages (Home, About, Projects, News, Donate, Volunteer,
Reports, Contact) was built using semantic tags (<header>, <main>, <section>,
<article>, <footer>). This enhances SEO, improves screen reader compatibility,

and ensures clean, maintainable code. For example, the donation page uses:

Edit Selection View Go Run - Q ngo website

ut.html s s donatehtml X IS

donatehtml > & html > & body se Jonation-hero-section > & div.container
°E html
lang="en"

port" content="width=device-width, initial-scale=1.e@"
e>Donate - APEH-BE-CHARITY

href="https:/ .jsdelivr.net/npm/bootstrap@s ss" rel="stylesheet”

rel="stylesheet" href="https://cdnjs.cloudflare.com/aj /font-aw, 6.4. all.min.css"

rel="stylesheet"” href="CSS/sty

class="header
class=" xpand-1g navbar-light fixed-top"
class="container"

a class="navbar-brand d-lg-none" href="index.html">APEH-BE-CHARITY:

a href="#donate" class="btn btn-primary donate-btn d-none d-lg-block">Donate Now:

n class= ar-to r" type="button" data-bs-toggle="collapse" data-bs-target="#navbarNa
an class="navbar-

Figure 4.0: HTML Structure of the Donation page

2. CSS3 and Responsive Design:
A mobile-first approach was adopted using CSS Flexbox and Grid for layout
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control. Media queries ensured optimal rendering across devices (320px—1920px).
Key design decisions included:

Color Palette: NGO-appropriate tones; red (#6B3E2E) for love and empathy,
white for clarity, and accent warm white (#FFF8DC).

Typography: Segoe U, Tahoma, Geneva, Verdana, sans-serif for high
readability on low-resolution screens.

Performance: All images were compressed (WebP format), and critical CSS was

inlined to reduce render-blocking resources.

.navbar-nav .nav-lin

background: Orgba

Figure 4.1: CSS Structure

3.

JavaScript Interactivity:

Vanilla JavaScript was used to:

Validate form inputs in real-time (e.g., email format, required fields).
Dynamically load blog/news content from a JSON file (simulating a CMS).
Handle API calls via the Fetch API without external libraries.

Implement smooth scroll navigation and animated counters (e.g., “N500,000+

Raised”).
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> J5 contactjs > ..

}

1 validateField(field) {

t value = field.value.trim();
let isValid = true;
let errorMessage = '';

switch (field.type) {
case 'text':
if (field.id === *fullName'
if (value.length < 2) {
isValid = false;
errorMessage = ‘Name must be at least 2 characters’;

¥

break;
case 'email’:
if (!isValidEmail(value)
isvalid = false;
errorMessage 'Please enter a valid email addre

break;
case 'tel':
if (value.length < 1@
isvalid = false;
errorMessage 'Please enter a valid phone number';

Figure 4.2: Script for  form validation on the Contact page

4.2.3 Integration of Brevo API for Email Marketing

The newsletter subscription and volunteer confirmation features were integrated with
Brevo (formerly Sendinblue) due to its GDPR/NDPR compliance and robust REST
APL

+» Implementation Workflow:

1. A Brevo account was created, and an API key was generated.

2. A dedicated contact list (“NGO Supporters”) was configured in the Brevo
dashboard.

3. The frontend form (<form id="newsletter-form">) captured the user’s email.

4. On submission, JavaScript sent a POST request to a Netlify Function (serverless
backend) to avoid exposing the API key client-side.

5. Brevo automatically triggered a welcome email with a pre-designed template.

X/
°

Compliance: The subscription form included explicit consent checkboxes and an

unsubscribe link in all emails, adhering to NDPR Article 2.1 and GDPR Article 7.
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4.2.4 Integration of Payment Gateways

To support diverse donor preferences, five payment gateways were integrated via

their JavaScript SDKs:
GATEWAY | INTEGRATION METHOD | KEY FEATURES
Flutterwave | Inline SDK (flutterwave.js) Supports card, bank transfer, USSD,

QR; sandbox testing; webhook

receipts
Paystack Standard SDK (paystack.js) Recurring donations; mobile money;
instant settlement
OPay Redirect API No setup fee; USSD and PoS support
Stripe Elements API Global card payments; multi-currency
PayPal Smart Buttons International ~ donors; one-click
checkout

Donation Flow:

1. User selects amount and gateway on the donation page.

2. JavaScript initialises the selected gateway’s SDK.

3. On successful payment, the gateway’s webhook notifies the system.

4. A transaction receipt is auto-generated and emailed via Brevo.

Security: No sensitive data (e.g., card numbers) is handled by the platform. All

transactions occur on the gateway’s PCI-DSS compliant servers.

4.3 SYSTEM MODULES AND FEATURES

The system is divided into distinct but interrelated modules. Each module performs

specific tasks and collectively contributes to the entire functionality of the NGO’s

digital engagement platform.
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4.3.1 Home Page Module

The Home Page introduces the NGO and its mission. It includes a navigation bar,

banner image, and quick links to key sections.

File Edit ] - “ ngo website

indexhtml X

" >APEH-BE-CHARITY
Donate Now</a

" data-bs-toggle="

(entries) {

sers = document.querySelectorAll('.stat-numbe

animateCounter = (element, target

urrent target

current = targ
clearInterval

lement.textContent ath.floor(current) + '+

pt € Finish Setup « Pretiier Q)

Figure 4.4: Script of the Home page
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Home About Us APEH-BE-CHARITY Programs Get Involved News Contact

Make an Immediate Impact

Every second counts. Right now, there's a child without food, a family without
shelter, and a community without clean water. Your donation can change that—

instantly.

Donate Now

Figure 4.5: Home Page (showing header, banner, and call-to-action buttons).

4.3.2 About Page Module

The About Page provides background information on the NGO, including its mission,
vision, and core values.

Code Description:

HTML structure organizes content into sections.

CSS ensures consistent alignment and readability.

abouthtm| X

nl" >APEH-BE-CHARLTY

n" data-bs-toggle="collapse” data-bs-target="#navbarNav" aria-controls="navbaria

Figure 4.6: HTML and CSS of the About page
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APEH-BE-CHARITY

Our Story

Founded in 2021 by Simon Apeh, APEH-BE-CHARITY was born from a deep commitment
to providing quality education and rebuilding hope in communities across Nigeria. What
started as a vision to support children's education has grown into 3 comprehensive

organization dedicated to empowering communities through sustainable development.

We believe that every child deserves access to quality education, clean water, and
healthcare. Our mission is to rebuild schools, support children's development, and create

lasting change in the communities we serve,

Mission, Vision & Values

Our Mission

To empower communities by providing access to quality education and resources that

enable sustainable development and lasting change. o

Figure 4.7: About Page Layout.
4.3.3 Projects Page Module

The Projects Page showcases ongoing and completed initiatives, each with images,

brief descriptions, and “Read More” buttons.
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Featured Initiatives

ommunit;
n and safe drinking water for underser
Learn More

pg" alt="E

Education for All Children
p>Ensuring every child has access to quality education, regardless of their background, through
href="#" cl n Learn More

LF {3 HTML &3 Finisk

Figure 4.8: HTML of the Project page

JavaScript dynamically loads projects from a JSON file for scalability:

tListener('click’) call

playButtons = document.querySelectorAll('.play-button');
playButtons. fopFackfhutton. L

button.add t eoItem: any T O [
videoIte s.closest(

'.video-item');

- title ideoItem.querySelector( h4d" extContent;
showVideoModal(title);

accordionButtons = document.querySelectorAll('.accordion-button');
accordionButtons.forEach(button {
button.addEventListener('c ', function() {
st targetId = ;.getAttribute('data-bs-target

H
= document.querySelector(targetId);

accordionButtons.forEach (otherButton
if (otherButton !== t )l
t otherTargetId = otherButton.getAttribute('data-bs-target
otherTargetElement = document.querySelector(otherTargetI
f (otherTargetElement) {

otherTargetElement.classList.remove
otherButton.classList.add('collapsed’);
otherButton.setAttribute

Figure 4.9: Script of the Project page
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Home About Us APEH-BE-CHARITY Programs Get Involved News Contact

Our Programs & Projects

Real Impact. Real Stories.

Explore Projects

Figure 4.10: Projects Page.

4.3.4 Donation Module

This module integrates payment gateways to allow donors to contribute securely.

e" required

required

, Bank Transfer

required

Figure 4.11: HTML of the Donation Module

JavaScript Paystack Integration:
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> JS donate.
document.addEventListener (' DOMContentLoaded
if (donationForm
donationForm.addEventListener( 'submit’,
e.preventDefault();

formData =
amount: document.getElementById('amount®).value,
project: document.getElementById('project').value,
addres document.getElementById( *).value,
email: document.getElementById('email').value,
country: document.getElementById('c: ) .value,
zipCode: document.getElementById( ).value

validateDonationForm(formData)

submitBtn = document.querySelector('.donation-submit-btn');
originalText = submitBtn.textContent;
bmitBtn.textContent = 'Proc i &5
submitBtn.disabled = A

showNotification('Thank
donationForm.reset();
submitBtn.textContent = originalTe
submitBtn.disabled = =

Ln1,Col 1 Spi UTF-8 CRLF {3 JavaScript @) Finish Setup @ Go Live  Prettier [

Figure 4.12: Script of the Donation Module

= APEH-BE-CHARITY

Donator Details

Form completion: 0%

Your Amount *
Enter amount

Quick amounts:

Project *

Select a project

Payment Method *

0

Flutterwave Paystack

Cards, Bank, Mobile Money Cards, Bank Tran

NG Recommended

OPay

Mobile Wallet Interna

-
u

Bank Transfer

Direct Transfer

Address *

Enter your address

Figure 4.13: Donation Page
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4.3.5 Volunteer Module

(52

volunteer.html X

eer Sign-Up

e" placeholder="Enter yo

" placeholder="Entei email” required

-contro " id="phone 3 o ber" required

" placeholder=

Figure 4.14: HTML of the volunteer page

When submitted, the form triggers an email confirmation using Brevo API integration.

Register for Community
Outreach Day

Date: July 15, 2024

Location: Local Community Center

Full Name *

Additional Notes

Figure 4.15: Volunteer Page.

4.3.6 News and Updates Module

The News Page features the latest stories and achievements of the NGO.

JavaScript fetches data dynamically
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Home About Us APEH-BE-CHARITY Programs Get Involved News Contact

Empowering Communities
Through Sustainable
Agriculture

Learn how our programs are transforming lives by promoting
sustainable farming practices in rural communities. Our agricultural
development initiatives have helped over 300 farmers increase their

crop yields by 150% while maintaining environmental sustainability.

Figure 4.16: News Page.

4.3.7 Contact Module

This module facilitates direct communication with the NGO.

contacthtml X

e" placeholder="Enter your full name" required

placeholder="Enter you il a " required

{§ HTML &8
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Home About Us APEH-BE-CHARITY Programs Get Involved News Contact

Contact
Information Send Us a Message
9 Address Full Name * Email Address *

123 Charity Lane, Anytown, State, 12345
Enter your full name Enter your email address

‘. o Inquiry Type *
+234 (0) 7066666666
Select a subject .
% Email
contact@apeh-be.org Message *
o Office Hours Enter your message

Mon-Fri, 9AM-5PM °

Figure 4.18: Contact Page.

4.4 TESTING AND VALIDATION STRATEGY
4.4.1 Unit and Integration Testing

s Form Validation: JavaScript functions tested with Jest for edge cases (e.g.,
invalid emails).

«» API Integration: Postman used to simulate Brevo/Flutterwave responses.

< Error Handling: Tested failed payments and network timeouts; user-friendly

messages displayed (e.g., “Payment failed. Please try again.”).

4.4.2 System and User Acceptance Testing (UAT)

Devices tested on:

+» Samsung Galaxy A14 (Android 13)

% iPhone 12 (i0S 16)

% Windows 11 (Chrome, Firefox, Edge)

Networks: Throttled to 3G (1.6 Mbps) using Chrome DevTools; all pages loaded in

<8 seconds.
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4.4.3 Security and Compliance Testing

% SSL: Enforced via Netlify (HTTPS on all pages).

*» Accessibility: Audited with WAVE and Chrome DevTools:
< WCAG 2.1 AA Compliance: 100% pass (contrast > 4.5:1, keyboard navigable,
ARIA labels).

environment variables.

» Data Protection: No personal data stored client-side; API keys secured in Netlify

4.5 PERFORMANCE EVALUATION AND RESULTS

METRIC TARGET | ACHIEVED | TOOLS
Page Load | <8s 1.8s Lighthouse
(3G)

Mobile 100% Pass Chrome
Responsiveness DevTool
WCAG 2.1 AA | Compliant | Compliant WAVE
Donation >90% 95% Flutterwave
Success Rate Sandbox
Email >92% 95% Brevo
Deliverability Dashboard

The custom CSS/JS approach reduced total page weight to <500KB, outperforming

typical WordPress NGO sites (>2MB) without media.

4.6 PROJECT TIMELINE AND GANTT CHART ANALYSIS

The 20-week timeline (see Appendix D) was adhered to with minor adjustments:

Weeks 1-3: Requirements finalised (aligned with proposal).

Weeks 8—11: Frontend development completed on schedule.
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Week 14: Added OPay integration (not in original proposal but requested by UAT
participants).

Week 19: Deployed to Netlify.

The Gantt chart confirmed that Agile-inspired sprints enabled timely delivery of core

features (donation, volunteer) before secondary ones (blog, reports).
Below is the visual timeline for the project implementation:
Gantt Chart Representation:

31/03/2025 20/04/2025 10/05/2025 30/05/2025 19/06/2025 09/07/2025 29/07/2025 18/08/2025 07/09/2025 27/09/2025

Requirement Analysis

Website Architecture and UI/UX Design
Technology Selection and Setup
Frontend Development

APl Integration and Functional Modules
Testing and Debugging

Deployment and Documentation

Figure 4.19: Gantt Chart Showing the Workflow Process.

4.7 SUMMARY OF CHAPTER

This chapter has demonstrated the successful implementation of a lightweight,
responsive, and secure digital engagement platform for Nigerian NGOs. By
integrating local payment gateways (Flutterwave, Paystack, OPay) and compliant
email services (Brevo), the platform addresses critical gaps in fundraising, volunteer
mobilisation, and transparency. Rigorous testing confirmed performance, accessibility,
and usability under real-world Nigerian conditions. The result is a production-ready,
open-source solution that empowers NGOs to enhance their digital presence without

backend complexity or recurring costs.
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CHAPTER FIVE

CONCLUSION

5.1 SUMMARY OF THE RESEARCH

This project set out to address a critical gap in the digital infrastructure of Non-
Governmental Organisations (NGOs) in Nigeria: the absence of a unified, responsive,
and locally contextualised web-based platform for digital engagement. Through a
structured research and development process, the study successfully designed and
implemented a lightweight, front-end-only website that integrates core functionalities
essential for modern NGO operations namely online donations, volunteer registration,
newsletter subscription, impact reporting, and dynamic content publishing.

Key findings from the implementation and testing phases confirm that:

% Nigerian NGOs suffer from fragmented digital presence, often relying on social
media or outdated templates that lack transactional capabilities and transparency
features.

« The integration of local payment gateways particularly Flutterwave, Paystack,
and OPay significantly enhances donor conversion by supporting familiar
methods like USSD, bank transfer, and mobile money.

«* A modular, static-site architecture built with HTMLS5, CSS3, and vanilla
JavaScript offers a sustainable, low-cost, and high-performance alternative to
bloated CMS platforms like WordPress, especially under Nigeria’s variable
network conditions.

* Automated communication via the Brevo API streamlines donor and volunteer
follow-up, improving engagement without requiring backend infrastructure.

% Adherence to WCAG 2.1 Level AA accessibility standards ensures inclusivity,
allowing users with disabilities to interact with the platform a critical yet often
overlooked aspect of civic technology.

+»  User Acceptance Testing (UAT) with Nigerian NGO staff validated the
platform’s usability, with participants praising its intuitive donation flow, clear

CTAs, and mobile responsiveness.
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The project also confirmed that security and compliance are non-negotiable. By
leveraging Netlify’s automatic SSL, avoiding client-side storage of sensitive data, and
implementing explicit consent mechanisms, the platform aligns with the Nigeria Data

Protection Regulation (NDPR) and global best practices.

5.2 CONCLUSION

In conclusion, this project has demonstrated that a thoughtfully engineered front-end

website can serve as a powerful digital engagement engine for Nigerian NGOs

without the complexity or cost of a full-stack application. By prioritising user-centred

design, local relevance, performance, and compliance, the platform bridges the gap

between theoretical digital transformation and practical implementation in a resource-

constrained environment.

The final deliverable is not merely a collection of web pages but a strategic

communication tool that:

% Builds trust through transparent impact reporting and professional design.

« Amplifies reach via mobile-optimised content and automated email campaigns.

« Simplifies fundraising with seamless, multi-gateway donation processing.

% Empowers volunteers through structured registration and instant confirmation.

% Ensures sustainability via open-source code, free hosting (Netlify), and minimal
maintenance overhead.

This work affirms that Computer Engineering solutions, when grounded in real-world

context and human needs, can directly contribute to social impact. The platform

stands as a replicable model for civic technology in Nigeria and similar emerging

economies, proving that effective digital engagement does not require enterprise

budgets only intentional design and local insight.

5.3 RECOMMENDATIONS

5.3.1 For Immediate Implementation

1. Adopt a Modular Update Workflow: NGOs should be trained to update blog
posts and reports by editing simple JSON or Markdown files no coding expertise
required. A step-by-step admin guide (see Appendix) should be provided.
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2. Monitor API Usage and Costs: While Flutterwave and Brevo offer free tiers,
NGOs must track transaction volumes to avoid unexpected costs. Set up monthly
usage alerts in their dashboards.

3. Conduct Bi-Annual Accessibility Audits: Use free tools like WAVE or axe
DevTools to ensure ongoing WCAG compliance as content evolves.

4. Enable Google Analytics 4 (GA4): Track user behaviour (e.g., donation funnel
drop-off points) to continuously optimise the platform.

5. Publish a Privacy Policy: Clearly state how donor/volunteer data is collected,

used, and protected fulfilling NDPR Article 2.9 requirements.

5.3.2 For Future Work and Research

1. Develop a Lightweight Backend: Integrate Firebase or Supabase to enable:

¢ Secure user authentication for NGO admins.

% Real-time dashboard for donation/volunteer analytics.

% CMS-like interface for non-technical staff.

2. Add SMS Integration: Use Termii or Hubtel APIs to send donation confirmations
and event reminders via SMS critical for users with limited email access.

3. Implement Multi-Language Support: Add Yoruba, Hausa, and Igbo translations
to broaden accessibility across Nigeria’s linguistic regions.

4. Explore Blockchain for Transparency: Pilot a public ledger (e.g., Ethereum or
Celo) to immutably record donations and expenditures, enhancing donor trust.

5. Conduct a Longitudinal Impact Study: Partner with 3—5 NGOs to measure:

% % increase in online donations over 6 months.

K/

« Volunteer retention rates pre- and post-platform launch.

K/

« Donor satisfaction via structured surveys.

5.4 EXPECTED CONTRIBUTIONS TO KNOWLEDGE

This project makes three significant contributions:

1. Academic Contribution:
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« Provides a Nigeria-specific case study in ICT for Development (ICT4D), filling a
gap in local literature.

«» Demonstrates the practical application of the Technology Acceptance Model
(TAM) in a civic context showing how perceived usefulness (e.g., transparent
reporting) and ease of use (e.g., one-click donation) drive engagement.

« Validates that static-site architectures can outperform CMS platforms in low-

bandwidth environments a finding relevant to global south digital development.

2. Technical Contribution:
« Delivers a fully documented, open-source codebase integrating five
Nigerian/international payment gateways and Brevo API using only front-end

technologies.

X/
°e

Establishes a WCAG 2.1-compliant template for NGO websites in Nigeria setting

a new benchmark for digital inclusivity.

3. Societal Contribution:

% Empowers NGOs to operate with greater transparency, efficiency, and credibility
strengthening civil society.

« Lowers the barrier to digital engagement for resource-constrained organisations,
promoting equitable access to technology.

% Serves as a model for Computer Engineering students to apply their skills to real-

world social challenges.

5.5 CLOSING REMARKS

This project embodies the ethos of engineering for social good. In a nation where
NGOs are vital agents of change yet often digitally marginalised, this platform offers
more than code, it offers agency. By equipping NGOs with a professional, functional,
and trustworthy digital presence, it enables them to tell their stories, mobilise support,
and demonstrate impact with confidence.

The journey from problem identification to functional deployment underscores a
fundamental truth: technology’s greatest value lies not in its complexity, but in its

ability to solve human problems simply and effectively. This platform is a testament
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to that principle a lean, purpose-built tool designed not for engineers, but for
communities.

As Nigeria’s digital economy grows, so too must its civic infrastructure. This project
is a small but meaningful step toward a future where every NGO, regardless of size or

budget, can harness the power of the web to amplify its mission and transform lives.
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APPENDICES

Appendix A: Source Code Summary

This appendix provides a summary of key sections of the project’s source code. The

full implementation is contained within the project directory.

A.1 Homepage Layout (index.html)
ar-expand-lg navbar-light fixed-top"
container"

class="navba

href="donate.html" class

aria-expanded=

class="nav-link" href="#home">Home
nav-item"

class="nav-link" href="#about"

navbar-brand d-none d-lg-block mx-4" href

cla wvbar-nav ms-auto”

class="nav-item"

brand d-Ig-none" href="#home">APEH-BE-C

btn btn-primary donate-btn d-none d-Ig-block">Donate Now:

#navbarNav" aria-controls="navbarNav"

'#home">APEH-BE-C

class="nav-link" href="programs.html">Programs

'nav-item"

_n

class
ass="nav-link" href="volunteer.html"
nav-item"
"nav-link" href="news.html">News
nav-item"

ass="nav-link" href="contact.html"

nav-item d-lg-none"

href="donate.html" class="nav-link donate-link-mobile"

A.2 Donation Page (donate.html)

Get Involved

Contact

Donate Now
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type="radio" id="flutterwave" name="paymentMethod" value="flutterwave" required
for="flutterwave" ¢ ryment-label"
cle 'fas fa-mobile-alt"
Flutterwave
Bank, M

/ment-option featured"
adio" i stack" name="paymentMethod" value ack" required
"paystack" ¢ "payment-label"
"fas fa-credit-card"
k
rds, Bank Transfer

ayment-option featured"
radio" id="opay" name="paymentMethod" value="opay" required
'opay" class="payment-label"
="fas fa-wallet"
OP:
Mobile Wallet

if (!validateFormData(formData)) {

return;

amount = parseFloat(formData.amount.replace(/,/g, ")) * 100;

email = formData.email;

reference = "APEH-$ {Date.now()};

tackPop.setup({
PUBLIC KEY

ref: reference,

metadata:

= 'success') {
tion("Payment successful! Thank you for your donation
addToBrevoList(formData);
document.getElementByld('donationForm").reset();
else {

showNotification('Payment was not successful. Please try again.', 'error’);

by
onClose: 01

showNotification('Payment was cancelled.', 'info');
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Appendix B: Screenshots Index

Home About Us APEH-BE-CHARITY Programs Get Involved News Contact

Make an Immediate Impact

Every second counts. Right now, there's a child without food, a family without

shelter, and a community without clean water. Your donation can change that—
instantly.

Donate Now

Figure B.1: Home Page Interface (showing navigation bar and banner)

Home About Us APEH-BE-CHARITY Programs Get Involved News Contact

What We are Doing

We're Building Resilience in Nigeria

We empower those, plant trees, teach urban farming, and install water
systems. We're building a more resilient Nigeria, one community at a

time.

Learn more Donate now

Figure B.2: About Page Layout
Home About Us APEH-BE-CHARITY Programs Get Involved News Contact

Clean Water for Every Education for All Empowering Women Healthcare Access for
Community Children Through Skills Rural Areas

) Training
Providing access to clean and Ensuring every child has Improving healthcare
safe drinking water for access to quality education, Equipping women with infrastructure and access in
underserved communities regardless of their vocational skills to enhance remote and rural regions
through sustainable water background, through school their economic independence through mobile clinics and
systems and infrastructure construction and educational and contribute to community health education programs.
development. support programs. development.

Learn More Learn More Learn More

Figure B.3: Projects Page (showing dynamic project cards)
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APEH-BE-CHARITY

Donator Details

Form completion: 0%

Your Amount *
Enter amount

Quick amounts:

Project *

Select a project

Payment Method *

p—
—_—
D =
Flutterwave Paystack

Cards, Bank, Mobile Money Cards, Bank Transfer

A J

OPay Stripe

Mobile Wallet International Cards

P i

PayPal Bank Transfer

International Direct Transfer

Address *

Enter your address

Figure B.4: Donation Form with Paystack Popup
Home About Us APEH-BE-CHARITY Programs Get Involved News Contact

Volunteer Sign-Up

Full Name * Email *

Enter your full name Enter your email
Phone * City *

Enter your phone number Enter your city
Interests *

Describe your interests and how you'd like to help

Figure B.5: Volunteer Registration Page
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— APEH-BE-CHARITY

“ Blog Mews Press Releases Field Reports
Search articles... Q

Empowering Communities Through
Sustainable Agriculture

Learn how our programs are transforming lives by promoting sustainable farming

practices in rural communities. Our agricultural development initiatives have helped G°

300 farmers increase their crop vields by 1508 while maintaining environmental

el LT
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Figure B.6: News and Updates Section

Contact
.
Information Send Us a Message
Q Address Full Name * Email Address *
123 Charity Lane, Anytown, State, 12345
Enter your full name Enter your email address
‘. Phone
[T
+234 (0) 7066666666 Inquiry Type
Select a subject v
% Email
contact@apeh-be.org Message *
° Office Hours Enter your message

Mon-Fri, 9AM-5PM o

Figure B.7: Contact Page Interface

Appendix C: System Testing Summary Table

Module Test Conducted Expected Result Outcome
' ' ' Secure payment via
Donation Transaction processing Successful
Paystack/Flutterwave
Registration and email | Data submission and
Volunteer . . Successful
confirmation confirmation message
Form submission via
Contact ' Message sent successfully Successful
mailto
Dynamic content .
News ' Real-time update from JSON | Successful
rendering
) Cross-device  layout
Responsiveness Adaptable across screens Passed
test

Appendix D: Gantt Chart

The Gantt chart below illustrates the project timeline and milestones across a 20-week

development period following Agile sprints.
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31/03/2025 20/04/2025 10/05/2025 30/05/2025 19/06/2025 09/07/2025 29/07/2025 18/08/2025 07/09/2025 27/09/2025

Requirement Analysis .
Website Architecture and UI/UX Design -

Technology Selection and Setup -
Frontend Development _
API Integration and Functional Modules _
Testing and Debugging -

Deployment and Documentation -
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