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Using Mobile Technology and  

Services for Sustainable  
Development in Africa

Fisseha Mekuria

Due to the explosive growth of mobile and wireless technologies and services in Africa, 
a number of questions are being raised by academicians, technology professionals, 
industry and policy makers on how it is going to affect the future development of 
society in Africa. The recent World Wide Web consortium (W3C) and World bank 
organized workshop in Brazil [1,2], have discussed issues on the effects of mobile 
technology for social development. This was also partly motivated by the increased 
internet and web presence in the mobile area, and the possibility of using mobile 
subscriber terminals as a tool for delivering public information and services. A 
number of mobile projects for health, governance, banking and learning have been 
identified in the boundary region of mobile and web technologies. One important 
conclusion that came out from the discussion was that, the current few mobile SMS 
based services, appearing on the scene are just a proof of concept and announce the 
beginning of the thousands of mobile data based services that will engulf the mobile 
economies of the future. The main reasons for this are: 1) The ubiquity of the mobile 
device and the high increase in mobile subscriber base, soaring above the 3.5 billion 
value, and 2) The improved capabilities of mobile devices, 3) The flexibility of time 
and geographic independence that is possible in accessing information using mobile 
technologies. This paper will try to address some issues of mobile technology and 
sustainable economic development in a developing country context. 

1. Introduction
Recently developing countries have shown the largest rate of increase in mobile 
technology deployment, services and subscriber base. Therefore it is time to 
devise models and harness the mobile technology for a sustainable economic 
development. Learning from the history of the developed nations is one way to 
meet these challenges. The history of developed nations teaches us that educational 
institutions were the core players when addressing technological and societal 
challenges appearing in history. Such framework has resulted in a sustainable 
development model which is well documented [IDEON Research Park, 2003; 
Clarysse and Wright, 2005; Mekuria, 2007]. In this paper the role of educational 
institutes in building the capacity for affordable and sustainable mobile technology 
and service development will be discussed. The frame work consists of research, 
educational and entrepreneurial components. In the final analysis the keynote will 
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argue that the harnessing and development of a local service and content provider 
sector is of paramount importance, in order for developing countries to benefit 
from the spinoff effects of the explosive growth in mobile technology & services. 
Other issues such as models for the reduction of the total cost of ownership for 
a mobile device and services will be shown to result in effective implementation 
and development of mobile web & social networking services in developing 
countries.

To maintain the mobile technology and services growth in Africa and migrate 
towards more relevant data services: such as mobile-health, mobile-learning, 
mobile payment,…, we need to look beyond the voice & SMS services that are 
now prevalent. The challenges to be addressed can be classified into infrastructure 
and human resource to develop the necessary localized services and content.  This 
paper tries to address the latter challenge, by developing an MSc program titled: 
“Mobile Computing & Application Software development” (short MCASD) to 
be delivered at the University of Makerere. The program will address the issue 
of the development of a localized mobile content and service provider sector in a 
formal and competitive way. Such a sector will ensure that developing countries 
can benefit in the form of employment creation and economic development as a 
spinoff of the explosive growth of mobile technology and services. The program 
is also designed to work as a University-Industry collaborative initiative. To make 
the program successful three areas are identified that will be addressed in the paper: 
1) The MCASD curriculum, 2) The Mobile Laboratory for Research, usability 
testing & prototyping, and 3) A research group in usability & localization for 
Mobile Computing, Technology & services. 

1.1 The MCASD Educational Program

The masters in mobile computing and applications software development, 
MCASD program at Makerere University is designed to give a service oriented 
understanding of the wireless technology, standards and architecture of the 
mobile network. It will also address the mobile services eco-system from different 
stake holder’s perspective. The program will also equip students with mobile 
programming skills to design innovative, and locally relevant mobile content and 
services. In general the program will focus on producing graduate students with 
competence to address the following issues:
1-  To Bridge the mobile services and local content development knowledge 

gap between African subscribers and the mobile communications & service 
industry. 

2- To perform relevant research in the areas of mobile technology and services. 
To cater for this a research group focused in the areas of “Mobile Computing & 
Communications” technology & Services, in collaboration with international 
partners and industry is being formed at CIT, Makerere university. 

3- To support the mobile telecom industry and regulatory authorities with research 
to extend connectivity and mobile services to rural areas by performing locally 
relevant research in mobile communication services with community based 
usability lab studies.
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4-  To play an important role in harnessing the explosive mobile communications 
services growth in emerging markets of Africa to the benefit of the society and 
economic development. 

5- To maintain the mobile market growth with active collaboration of the telecom 
network and service provider industry and improving the user experience by 
usability studies.

6- To establish a mobile software and applications programming Lab. to support 
the MCASD program, perform research in mobile software development and 
service scalability & usability studies.  

7- Support graduating students’ entrepreneurship, and promote the creation of 
a mobile web content & service provider sector in Uganda and the Eastern 
Africa region.

Fig 1:  A Conceptual Block Diagram of the MCASD Program Functional 
Units.
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2. Research in Mobile Technology, Content and Services 
The second pillar of the MCASD program is the research that Makerere 
University, faculty of Computing and IT, as an academic & research institute 
has initiated to support the long term sustainability of the MCASD program. 
It is built in collaboration with international research faculty, the local mobile 
network & service industry, and the involvement of the public policy and 
regulatory authorities. Students’ final year thesis work will be guided with high 
quality research and prototyping lab support, to produce relevant and localized 
mobile content and services. 

To make the research component in MCASD feasible and to support  new 
mobile services such as mobile search, mobile web services, mobile blogging and 
mobile social networking, a research group is formed which will spearhead the 
MCASD research areas. Such a research group will spearhead the development of 
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new innovative mobile services, which will guarantee successful launch, is based 
on real need of local mobile users, and will enrich the lifestyle of the community 
where it is deployed. Using the mobile Lab which is discussed in the next section, 
the research group will also be involved in mobile service usability and localization 
research to support the successful diffusion of mobile services to underserved rural 
communities in Africa.

3. Mobile Lab for Developing, Prototyping & Usability Testing of 
Innovative Mobile Services   

The MCASD program embodies the important component of mobile Lab to 
teach graduate students the tools for mobile applications programming, perform 
research in mobile service usability and carry out practical field research on mobile 
technology and service usability. Once the lab trials are completed and a prototype 
mobile service is developed, the mobile laboratory can be easily transported to 
the community where the service is to be deployed. Such a field usability testing 
will give crucial feedback to the developed mobile service, and will help promote 
sustainable diffusion of technology and services specifically for rural and urban 
underserved communities. 

The MCASD mobile Lab will also be used to promote graduate students 
entrepreneurial activities in mobile software development, innovative mobile 
service based startups and the emergence of a mobile content and services provider 
sector. The Lab also will be a resource tool for operators and service providers to 
test new mobile services before launch, for testing of usability and localization. 
Another wish expressed from the public sector policy and regulatory authorities 
and consumer groups [3], is the need to generate consumer information material 
on capabilities of mobile terminals and which services are possible with affordable 
terminals of customers. This is especially important in developing regions where 
the literacy level and exposure to technical gadgets is minimal. 

4. Developing Regions and the Challenges for Mobile Development
As next generation mobile technologies are being deployed in developing regions, 
one important challenge that the MCASD program aims to perform research is 
the provision of innovative mobile data services in an environment where the 
customer base is composed of greater than 95 % prepaid customers and belong to 
the low ARPU segment of the market. Issues such as affordability and total cost 
of mobile innovative services will be studied together with usability, language & 
cultural context localization. 

If the mobile industry and service provider sector is to develop towards the 
provision of relevant innovative mobile data services in developing regions, it has 
to look above the present complacent position and look towards solving the issues 
associated with affordability, usability and localization. As shown above in figure 
2, research in the area of affordability and reduction of TCO is required to make 
sure that the innovative services developed by students and the mobile service 
provider sector can be used by all income groups in developing regions[6]. Initial 
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indications support the notion that the MCASD program has a potential to result 
in reduction of the TCO by 20-30 % in the long term, on innovative mobile 
services for developing countries [5].

5. Educational Program for Promoting Sustainable Development
The objective of the MCASD masters program is to produce graduates who will 
be the architects of the mobile economy and lead the sustainable development of 
mobile technology and services. At Makerere university we have students from 
the various communities in Uganda and students from all Eastern Africa countries. 
The sustainable development aspect of the program is developed through two steps, 
1) Students going back to their communities with a developed  mobile content or 
service, for the purpose of usability testing, localization and relevancy check. This 
will give students a chance to interact with the rural community and provides an 
educational social networking experience for both parts. 

Fig. 2: Average total cost of ownership for low income group. 
(Expanding horizons Nokia 1/2008),

2) The incubation support to start a mobile content and service provider sector 
is the next sustainble development aspect where employment creation within 
communities and in the region in general can be achieved. The program will 
prepare students with the following competency areas: 
• The principles of mobile /wireless communications. The mobile terminal 

hardware and software set-up, the API and the radio interface to the base 
station. Mobile operating systems and user interface design. Manipulate 
and modify installed mobile applications and trouble shoot.

• Be able to use the tools for designing mobile optimized web-sites, mobile 
content development, and mobile web services.  Mobile programming 
tools, design of Innovative mobile applications and test on a mobile 
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platform. Modify existing applications to achieve localization of mobile 
services with desired usability characteristic. 

• Have state of the art competence in the areas of mobile communications & 
services and be readily available for employment and consulting assignments 
by the mobile communications industry. To provide graduating students  
competence in the areas of mobile content, application software, and web  
services development, and to be able to pursue entrepreneurial path and 
start a mobile content & service provider company. 

Finally a software incubation center is being set-up at Makerere university, faculty 
of computing and IT which will be used to support, ICT incubation and startups 
of graduating students. The center is aim to support and be a green house for the 
creation of a local mobile service and content provider sector [4]. 

6. Conclusion
In this paper the role of educational institutes in building the capacity for affordable 
and sustainable mobile technology and service development is presented. An 
educational, research and incubation program with a local center of excellence 
for generating locally relevant innovative mobile services, in a developing region 
context is described. The success of such a program will in the author’s opinion, 
guarantee successful and sustainable diffusion of mobile technology and services 
into the communities, and the needed continued growth of the market for 
the mobile industry. At the same time the program has a potential to create, a 
conducive environment in developing countries to build a local mobile content 
and services sector. This in turn will bring benefits in the form of employment 
creation for sustainable social and economic development. In the final analysis 
the affordability issue for the new services should be studied for mobile total cost 
of ownership reduction. Initial indications suggest a 20-30% reduction in TCO is 
expected due to the effects of the MCASD program. 
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