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Abstract— This study presents the 
development of a progressive web app as service-
based mechanisms for charitable organizations 
which aim at integrating grant management 
module, fundraising module, cooperative society 
management module and charitable 
organization’s portal all in one application. This 
integration has been the major issue with the 
existing related platforms which primarily has a 
single functionality per application. The new 
system presented in this paper is designed to 
implement the listed different mechanisms in one 
app. This will drastically minimize the cost of 
setup and management of web portal and related 
services for charitable organizations. The system 
was developed using ASP.Net Core 3.1 
framework, along with cascaded style sheet 
(CSS), hypertext markup language (HTML) and 
MySQL server database. The system was hosted 
on Internet Information Services server.  With the 
progressive web app as service-based 
mechanisms presented in this paper, charitable 
organizations can focus on their core competence 
and outsource the services rendered by the 
mechanisms as it proffers cheaper solution and 
quick setup time. The system can also be tailored 
to the specific needs of the charitable 
organizations. 
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1. Introduction
Over the years, charitable organizations have been 

established to render different kinds of assistance to 
different categories of beneficiaries [1,2,3,4,5]. Moreover, 
the growing poverty, tension, violence, pandemic and 
natural disasters across the globe has also necessitated the 
need for charitable organizations [6,7,8,9,10,1,12,13]. They 
help to link the donors to the beneficiaries, providing 
relevant information that is required to facilitate donations 
to assist those in need [1,15,16,17]. 

 In many cases, sustainability of the charitable 
organizations is essential to ensure stable support programs. 
In that wise, the charitable organizations set up businesses 
and cooperative societies to cater for the need of the 
beneficiaries [18,19,20,21,22,23]. They also engage in 
various fundraising programs to sustain their fund base for 
their programs.  
Among other things, application of information and 
communication technologies is essential for the smooth 
operation of the charitable organizations and also to enable 
them to have global visibility and access to fund and other 
supports [24,25,26,27,28]. Accordingly, majority of the 
charitable organizations with international reach use web 
portals to connect with their partners, donors and 
beneficiaries. However, recent development has prompted 
for more robust web portals for charitable organizations. 
Such web portals should have features for grant 
management, fundraising and cooperative management 
mechanisms. These features are lacking in many of the 
available web portals for charitable organizations. 
Furthermore, many charitable organizations do not have the 
requisite expertise and fund to develop and maintain such 
robust web portals. Consequently, in this paper, we present 
a robust progressive web app-as-service solution that will 
integrate the diverse functionalities into one application 
which is designed to run effectively on the web server, on 
mobile devices and on offline desktop system. The details 
of the design and implementation of such system are 
presented in this paper. 

2. Methodology
The development of the progressive web app (PWA) as 

service-based mechanisms for charitable organizations was 
conducted using iterative incremental software 
development method. The developer has fair knowledge of 
the required user and system functionalities and also has 
access to available online platforms that have different 
aspects of the desired user and system functionalities. As 
such, the main task is to select the desired functionalities 
from the different existing platforms and design a one 
platform that can implement the diverse functionalities in a 
single application. In this wise, the software development 
method adopted works by first identifying the entire 
functionalities of the new web application, prioritizing the 
functionalities in the order of implementation, and then 
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developing the functionalities one at a time, while 
implementing unit test,  integration and integration test in 
each iteration. Notably, every iteration adds a new 
functionality to the previous version of the application.   

Based on the study of several existing charitable 
organizations’ web portals, and the trend in the operations 
of contemporary charitable organizations, the following key 
mechanisms are required to be integrated into the web 
applications for such organizations, namely; grant 
management mechanism, cooperative society management 
mechanism and crowd funding mechanism. Also, such 
services need to be fully dynamic and easy to configure to 
suite the different needs of different categories of charitable 
organizations. In addition, the web application need to be 
designed to be rendered as web app as service. This will 
enable the charitable organizations to subscribe to such 
services and thereby save the cost of setting up and 
maintaining independent web portal for their operations. 
Accordingly, the key modules in the Progressive Web App 
for Charitable Organizations (PWA4CO) as captured 
during the requirement elicitation and analysis phase of the 
software development are presented in the Unified 
Modeling Languages (UML)-based use case diagram of 
Figure 1. 
 

The functional decomposition of the Progressive Web App 
for Charitable Organizations is presented in Figure 2. The 
modules include Registration Module, Login Module, 
Home Page Module, About Page Module, Contact Page, 
Module, Admin Module, Blog, Crowd Funding Module, 
Grant Management Module and Cooperative Management 
Module. Every user in must register and subsequently login 
to access any key module in the application. Upon login, 
the user will have access to the Home Page with menu 
items as listed in Figure 3.  
The functional decomposition for the ‘About Us Module’ is 
given in Figure 4 while the functional decomposition for 
the ‘Contact Module’ is given in Figure 5. Similarly, the 
functional decomposition for the ‘Crowd Funding Module’ 
is given in Figure 6 while the ‘Crowd Funding Module’ 
process flow diagram is given in Figure 7. Likewise, 
functional decomposition for the ‘Grant Management 
Module’ is given in Figure 8 while the ‘Grant Management 
Module’ process flow diagram is given in Figure 9. 
Furthermore, functional decomposition for the ‘Cooperative 
Management Module’ is given in Figure 10 while the 
‘Cooperative Management Module’ process flow diagram 
is given in Figure 11. 
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Figure 1 The use-case diagram for the progressive web app for charitable organizations 
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Figure 4: Functional decomposition for the About Page Module 

 

Figure 5: Functional decomposition for the Contact Page Module 

 

Figure 6: Functional decomposition for the Crowd Funding Module 
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Figure 7: Crowd Funding Module Process Flow Diagram 

 

Figure 8: Functional decomposition for the Grant Management Module 
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Figure 9: Grant Management Module Process Flow Diagram 

 

Figure 10: Functional decomposition for the Cooperative Management Module 
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Figure 11: Grant Management Module Process Flow Diagram 
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coding phase. The system was hosted on Internet 
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Figure 12: Wire frame diagram for the Home Page 

 

Figure 13: Wire frame diagram for the for User’s Backend Dashboard 
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with different charitable organization who adopts this 
application.  
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