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Affordable E-governance Using Free and 

Open Source Software
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In this chapter, we see how e-governmence increases the convenience and accessibility 
of  government services and information to citizens (Carter and Bélanger, 2005). 
Despite the benefits of  e-government – increased government accountability to 
citizens, greater public access to information and a more efficient, cost-effective 
government – implementation is not yet wide enough. High costs of  deployment and 
management is one of  the major factors in most parts of  the world, especially the 
less developed nations of  the south. This paper explores the applications and benefits 
of  open source software/free software (OSS/FS) as an alternative to developing and 
deploying cost effective and sustainable e-governance solutions. It includes a brief  
on the origin of  OSS/FS and a background on e-governance, and looks at what 
makes a software OSS/FS and its sustainability culture. The paper then presents an 
evaluation of  how to use OSS/FS for e-governance: tools for an OSS/FS-based e-
governance, attractions of  using OSS/FS for e-governance and case studies of  OSS/
FS implementation for e-governance. The paper also provides an analysis of  why, 
despite the enormous benefits, OSS/FS is still struggling to outcompete proprietary 
software in e-governance and application of  other e-applications and proposes 
possible solutions to the inhibitions.

Introduction
Definitions: Backus, (2001) defines e-governance as the use by government agencies 
of  information technologies (such as wide area networks, the Internet, and mobile 
computing) that have the ability to transform relations with citizens, businesses, and 
some arms of  government. 

Open source/free software (OSS/FS) is the software where users have the freedom 
to run, copy, distribute, study, modify and improve the software, and the source code is 
freely available.

Background
The concept of  free software is as old as computers, just as sharing of  cooking recipes 
is as old as cooking. It dates to the back 1960s when computers were first used as 
research tools in universities. At that time, software was freely passed around between 
programmers in different labs. Programmers were paid for the act of  programming, not 
for the programmes they created.1

Later, however, when computers reached the business world, programmers began 
to support themselves by restricting the rights to their software and charging fees for 
each copy.
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Free software as a political idea and as a movement came into force with the 
founding by Richard Stallman of  the Free Software Foundation and its GNU/Linux 
Project in 1984. The name GNU was chosen following a hacker tradition, as a recursive 
acronym for “GNU’s Not Unix”2. It is the GNU/Linux project that produced the 
Linux operating system.

What Makes Software OSS/FS?
Bruggink (2003) describes open source/free software (OSS/FS) as the software which 
may be copied and used freely. Open source/free software is often available free of  
charge on the Internet so it can be acquired only at the cost of  downloading it or 
obtained on CDs at packaging cost. The most popular open source software is the 
GNU/Linux operating system.

Unlike proprietary software, OSS/FS can be copied, used, studied, modified, 
distributed with few or no copyright restrictions.2.

Bruggink reasons that, like the generic drugs that have transformed health care in 
the South, open source software is loyalty-and licence-free and is therefore substantially 
cheaper to acquire than branded alternatives. This has been possible because OSS/FS is 
developed by a group of  volunteers not seeking to profit from its sale.

Just as the recipe for generic drugs is made public, the source code or inner workings 
of  open source software is accessible to the user where any qualified person can see 
exactly how the software works and can easily make changes to its functionality.

More precisely, users of  free and open source software have four kinds of  
freedom:

• The freedom to run the program, for any purpose. 
• The freedom to study how the program works, and adapt it to their needs. 

Access to the source code is a precondition for this, hence the open source 
concept. 

• The freedom to redistribute copies so they can help their neighbour. 
• The freedom to improve the program, and release their improvements to 

the public, so that the whole community benefits.3

Gnu.org, the official home of  the free and open source software movement, upholds 
that:

“Free software’’ is a matter of  liberty, not price. To understand the concept, you 
should think of  ``free’’ as in “free speech’,’ not as in “free beer’.’ This is in relation to 
the associated freedoms to free software.4

To date, open source is particularly popular in back-office applications such as 
mail and web servers but open source content management systems, email clients 
and desktop usage are also gaining momentum. Some open source products like the 
Linux operating system, php and apache web server are global market leaders in the 
Internet/web industry. Linux is very popular with Internet service providers and major 
companies like IBM; Sun and Oracle have adopted the open source model.  Educational 
institutions are also key users of  open source software in student computer labs owing 



Part 7: Software Architecture and Web-based Systems    201

to its reliability, low cost of  acquisition and maintenance and the market potential for 
computing students. The Uganda Martyrs University to date has all its labs running 
OSS/FS and Makerere University is in the process of  migrating some of  its labs too.

This is clear testimony that open source software can and does compete with 
proprietary software.

How is OSS/FS Culture Sustained?
To preserve the OSS/FS culture, promoters of  OSS/FS under the umbrella 
organisations, the Free Software Foundation (FSF) and Open Source Initiative (OSI), 
came up with the concept of  copyleft.5

Copyleft is a general method for making program-free software and requiring all 
modified and extended versions of  the program to be free software as well. Instead of  
just putting software in the public domain, free software activists “copyleft” it. Copyleft 
says that anyone who redistributes the software with or without changes must pass 
along the freedom to further copy and change it. Copyleft guarantees that every user 
has freedom.

Copyleft also provides an incentive for other programmers to add to free software. 
Important free programs such as GNU/ C++ compiler and Emac editor exist only 
because of  this.

In addition, programmers who may want to contribute their changes to the 
community get permission in case the employer would prefer to turn the changes into 
a proprietary software product. 

E-governance?
Traditionally, the interaction between a citizen or business and a government agency 
took place in a government office. With emerging information and communication 
technologies (ICTs), it is possible to locate service centres closer to the clients. Such 
centres may consist of  an unattended information kiosk in the government agency, a 
service kiosk located close to the client, or the use of  a personal computer in the home 
or office to access online government systems.

Analogous to e-commerce, which allows businesses to transact with each other 
more efficiently (B2B) and brings customers closer to businesses (B2C), e-government 
aims to make the interaction between government and citizens (G2C), government 
and business enterprises (G2B), and inter-agency relationships (G2G) more friendly, 
convenient, transparent, and inexpensive. 

Implementation of  e-governance can bring about: 
• better delivery of  government services to citizens,
• improved interactions with business and industry,
• citizen empowerment through access to information,
•  more efficient government  management. 

The resulting benefits can be: increased efficiency and effectiveness, less corruption, 
increased transparency, greater convenience, revenue growth, and/or cost reductions 
for both citizens and the government itself.
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According to Dr Maggie Kigozi, the Executive Director of  Uganda Investment 
Authority, expenditure on local government affairs can be reduced by 10% if  e- 
governance is promoted in all the 58 districts of  Uganda. She defined e-governance as 
the computerised administration of  government affairs between various administrative 
levels. Currently, there are only four districts in Uganda that have access to e-governance: 
Kayunga, Mbarara, Mbale and Lira.  Speaking at a workshop themed ‘Enabling E-
governance in Uganda, in April 2005 in Kampala, Dr Kigozi said that e-governance is 
the most effective way of  reducing costs in running public affairs from the lower levels 
of  government to the central government. She asked the government to speed up the 
process of  e-governance in every district and called on district leaders to embrace the 
system to cut costs and time.6

(Heeks (2001) Carter and Bélanger 2005) highlight application domains for e-
governance since the advent of  networking technologies as:

• e-administration through networked management information systems on 
the web, LAN or WAN.

• e-citizen for online government-to-citizen consultation, service delivery and 
accountability. 

• e-services like improving delivery of  employment information to citizens, 
improved legislative services like e-parliament, e-voting, e-visas etc.

• e-society for a linked community of  service agencies and the society.
Using Oss/fs for E-governance
Governments and individual government bodies can choose to use OSS/FS based on 
the needs, capacities and the external environment. As with any technological choice, IT 
decision-makers should consider advantages and risks in order to make a well-founded 
decision. 
Can one run a whole government unit’s IT systems on open source? The table 5 
ummarises what is available.

Table 15.1.  Examples of  OSS/FS tools and their purpose

Software 
category OSS/SF For what?

Operating 
system Linux Desktop & server operating system

Office 
productivity Open office Word processing, spreadsheets and 

presentations

Web 
development PHP, Apache web server, page tool Web development, hosting and content 

management

Internet access Mozilla  Web browsing

Email Kmail, Send mail, Pine For email service 

Image 
processing GIMP Image processing
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Audio/visual 
player Helix,ogg Vorbis Audio/visual players

Database 
management 
systems Mysql Database development and management

Anti-virus Clam, ClamWin Virus, worms and trojans detection and 
cleaning

The open source operating system (Linux) is shipped with most of  the office productivity 
tools like email client, word processor, spreadsheet processor, presentation processor, 
web browser, image editors, audio players and instant messengers. In addition, it 
supports a range of  remote free access tools like SSH (secure shell) and VNC (a remote 
desktop application) and Virtual Network Computing, whose equivalents have to be 
bought separately with proprietary software.

Why Use OSS/FS for E-governance
The two main attractions are low initial cost and flexibility.

Low initial cost: OSS/FS can be obtained free of  charge or at a far cheaper cost, 
where a manufacturer charges for the packaging/distribution. One pays for the physical 
CD, with or without an additional small cost of  packing additional tools. When it is 
downloaded from the Internet, the cost incurred is for connectivity. Apart from that 
no loyalty or licence fees apply and one copy is enough for unlimited installations and 
distribution. The options are using Linux at UGS 2,000/= equivalent to USD 1.2  (cost 
of  CD) or buying Microsoft Windows XP at UGS 100, 000, equivalent to USD 59. 
Linux saves UGS 98,000 (USD 58) and one copy is enough for multiple installations. 
An office desktop computer will need 3 other products minimum at the same price or 
higher, coming to 100,000 x 4 = UGS 400,000/= on software only, whereas for OSS/
FS, these products come bundled with the operating system, and if  not can be obtained 
free of  charge. Then comes expensive hardware for the latest high specifications at 
UGS 2,000,000 (USD 1,176) per PC. OSS/FS can efficiently run on older hardware 
(Pentium II/III, 32/64MB RAM, 5GB HDD), most of  which are available refurbished 
at approximately USD 150 or less. This makes OSS/FS a far more cost-saving option as 
opposed to proprietary solutions. 

Ahmed (2004) asserts that using Linux for e-governance benefits both government 
operations and the citizens by:

• lowering the cost of  operations.
• providing scalability for future growth.
• following open standards for interoperability with other applications.
• providing a robust and stable system to support ongoing government 

operations, a vital requirement for reliable e-governance systems.
• Ssimplifying system maintenance and management.
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Flexibility and security: Since the source code is accessible and based on public 
standards, technically inclined users can see how the software works and modify it to 
suit their needs as long as they continue to comply with the open source definition. In 
Uganda, a Luganda web browser called “Kayungirizi” translated from the open source 
Mozilla browser was released in Sept. 2004 by Luganda ICT Translations. Efforts are 
under way to get it into other languages, such as Runyakitara and Swahili. An Open 
Office Swahili version called jambo has been developed too for use across E.Africa 
including Rwanda, Burundi and DRC.  South Africa also already has a Zulu version of  
Open Office. With the unique challenges in the South such as very low literacy levels and 
agrarian-based economies, OSS/FS is a huge opportunity for local customisations and 
tailoring of  software beyond language to widen ICT usage and relevance, a preliquisite 
for effective e-governance.

The major business value provided by Linux to governments is freedom from 
outside influence by a foreign corporation like Microsoft. Linux provides governments 
with the freedom to change vendors as needed, and the freedom to audit the code for 
spyware and support for open data formats that are accessible to lower-income citizens 
who cannot afford the expense of  proprietary software. Protection against spyware is 
vital in security conscious government departments (Ahmed 2004).

Ahmed (2004) notes that in the increasingly security-conscious world of  post-9/11, 
Linux provides improved IT security and greater interoperability via open standards 
in an ever more integrated global society. OpenSSH, an open source tool, provides 
a secure method for system administrators to instantly access and manage the Linux 
servers located in remote local government offices.

Other OSS/FS benefits to e-governance include: The global open source 
community provides opportunities for South-North and South-South collaboration 
and knowledge-sharing, meaning that there is always someone out there sharing or 
ready to share experiences with bug-fixing, troubleshooting network problems and 
developing updates, which means a reliable functional environment for e-government 
systems managed by even not so technically competent staff.

OSS/FS works well with older computers compared to proprietary software where 
upon the release of  a new type of  software, e.g. operating systems, means more 
processing power, RAM, and storage space than the previous version. Specifications 
sufficient for Windows 95 need to be doubled for an efficient windows XP installation. 
This means continuous costly hardware upgrades for e-governance systems set up on 
proprietary software. 

To make matters worse, commercial software developers normally reduce or 
stop completely providing support for older product versions once a new product is 
made, an indirect way of  forcing the users to migrate. The Low Income Networking 
and Communications (LNC) Project (2003) of  the Welfare Law Centre considered 
using GNU/Linux, a free operating system that works well with older computers for 
themselves and the communities supported, when they learnt of  Microsoft’s decision to 
discontinue their support for older operating systems, including Windows 95.
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Free software is also more stable and reliable with fewer bugs and is less crash-
prone because the source code is exposed to the critiques and modifications of  a large 
number of  developers around the world. Problems found are often repaired quickly, 
unlike proprietary software development, which is done through closed projects. The 
more reliable and stable an OS is, the fewer problems, less need for support and, hence 
less cost on technical support and maintenance and more productivity. Grass Roots 
Organising, a Missouri CBO supported by the LNC (2003) Project, before moving to 
OSS/FS suffered frequent crashes and a prevalence of  viruses and application hang-ups 
associated with Microsoft Windows even with the latest security patches and upgrades. 
It is this stability and reliability that has made ISPs stick to OSS/FS. 

Case Studies of  OSS/FS for E-governance
In recent years, national and local governments, including those of  UK and South 
Africa, have recognised opportunities which open source can offer as a way of  saving 
money and a stimulus to autonomous domestic ICT sectors and the development 
of  a local ICT skills base. Key strategies in support of  open source have included 
government procurement policies that favour open source software for government 
services such as schools, hospitals, public works etc.

Heeks (2003) gives the following case studies of  e-governance implementations in 
Africa:

South Africa:  In South Africa, the government approved the proposal that when 
proprietary and open source are equal, open source will be given preference owing to 
the improved returns on investment associated with the elimination of  licensing and 
the endless maintenance agreements that lock government into expensive long-term 
contracts.

Nigeria: In Nigeria, an SMS Helpdesk Application (SMS blackbox) developed with 
open source is in use to provide helpdesk functionality to citizens in Lagos.

Ahmed (2004) documents that in India, Delixus, Inc., a private IT company, 
implemented, the Delixus e-Governance Platform 2004 edition in 2004 that leverages 
the strengths of  Linux to provide improved services to widows, pensioners and 
poor farmers in the Indian state of  Karnataka. The Delixus e-Governance Platform 
addresses the needs of  millions of  rural poor citizens in India who receive widow or 
pension cheques through services provided by local government offices. 

Ahmed says that the reasons why Linux was selected as the technology of  choice for 
the Delixus e-Governance Platform include:

• It best satisfied technical and legal requirements. 
• More specifically, Linux servers provided an optimal level of  security and 

cost effectiveness, as well as supported the local language requirements. 
• The support for open standards enabled Linux to serve an interoperable 

e-governance application that is accessible from Linux, Windows and other 
desktop operating systems.

• It provides a great benefits to the government operations and to citizens 
(widows, pensioners and farmers). 
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Other case studies include:
Venezuela adopted an official policy in 2002 for the use of  OSS/FS in their government 
based on the principle: “Open Source whenever possible, proprietary software only 
when necessary”. This arose from the concern that 75% of  the funds for software 
licences went to foreign nations, 20%to foreign support agencies and only 5% to 
Venezuelans. 

The German government uses the GNU/Linux operating system to run application 
software for the German parliament.

France’s culture, defence and education ministries and the British police and 
intelligence agencies also use GNU/Linux.  

The Finnish Ministry of  Finance has estimated that annual savings of  26 million 
euros could be made by using Linux in state agencies. This has propelled Finish MPs 
to sign a bill requiring national and local agencies to migrate their IT systems to the 
GNU/Linux operating system. 

The Chinese government has consistently promoted its local software based on 
GNU/Linux, both for cost reasons and reportedly for security concerns as well.7

WHY DO WE STILL HEAR MORE OF COMMERCIAL SOFTWARE 
THAN OSS/FS?

Despite the various benefits, OSS/FS is still facing some challenges related to 
attaining wider acceptance and usage compared to commercial software.  This is due to 
a number of  reasons: social, political, economic and philosophical.

Bruggink, (2003) notes that a research study carried out in 2003 in Uganda, Tanzania 
and Burkina Faso identified a number of  systematic obstacles to the widespread 
adoption of  open source in African organisations, which included:

• Limited availability. There are few resellers of  OSS/FS. Although it’s 
available on the Internet, unreliable connections and the high cost of  
the Internet in developing countries makes it difficult and expensive to 
download software from the Internet.

• Lack of  technical expertise by certified support personnel. Few certification 
programmes exist for computer and network support professionals 
specialising in open source software.  Most ICT training programmes are 
preparing students to work with the most commonly used proprietary 
software packages such as Microsoft.

• Information on migrating from proprietary to open source systems is hard 
to find, and there is need for decision-making tools specifically geared to the 
needs of  African organisations.

• In Burkina Faso, it was noted that large hierarchical organisations are more 
hesitant to use open source software owing to risk the prevalence of  a 
averse organisational culture.

• Finally, researches found that there is a widespread perception that the 
Linux operating system is the only real open source application and that this 
type of  software is less user -riendly than proprietary alternatives.
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Other obstacles include:
Making a large-scale switch from one type of  software to another can be costly 

and complex for the organisation, especially if  there is lack of  experience, 
support and information.

• Some proprietary software is not compatible with open source. Sharing 
files with outside organisations can be more difficult for the individual user. 
The development community is addressing this progressively; Linux (Suse 
9.3) has addressed the compatibility problem between Open Office and MS 
Office.

• Bias about OSS/FS as hard to set up and later work with, Grass Root 
Organising, a USA CBO supported by the Low Income Networking and 
Communications Project (LNC, 2003); sharing their experience when they 
switched to OSS/FS, they say, they found this to be a far cry from reality. 
What it means is just a different way of  working, not harder, not more 
technical, just different. “The challenge wasn’t in the actual work but it was 
in getting over our habits.”

On a good note, the OSS/FS development community is not sleeping; there are 
constant developments to make OSS/FS as user-friendly as possible. Recent   versions 
of  many OSS/FS tools have GUI interfaces, e.g. Debian and Suse’s (Linux Flavours) 
KDE and GNOME environments, the Mysql database management system and 
Apache web server are other OSS/FS tools that have been made easier to use with the 
in-building of  GUIs.

Way Forward for Oss/Fs Use for E-governance
There is need to provide strategic and technical information geared to the needs of  IT 
decision-makers about OSS/FS in relation to the following:

• Supporting decision-makers with decision models, toolkits and case 
studies relating to choice of  technology and system migration in different 
contexts. 

• Getting the message across that Linux and open source software in general 
are increasingly user-friendly and easy to install.

• IT training institutions should also incorporate in the curriculum OSS/FS 
training to increase the support skill base for OSS/FS.

Conclusion
OSS/FS has great potential for low-cost, flexible and reliable e-governance 
implementation but to exploit its potential fully, there is need for stakeholder 
collaboration and augmentation of  one another: namely governments should work 
with the OSS/FS community, educational institutions and other goodwill promoters to 
groom local expertise and set up local focal points for distribution of  the software, user 
awareness and sensitisation for a wider adoption and appreciation of  OSS/FS.
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