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Abstract 
Information is increasingly becoming a critical enabler of development even for a 
developing country like Zambia. Information-based social and economic development is 
underpinned by information and communication technologies (ICTs) that support the 
exchange of information in a network of users in the form of voice, text, photographic 
image, sound, and video. Zambia has an alarmingly low teledensity in some rural areas – 
less than 5% in certain rural areas – making it difficult to connect schools and local 
government offices that have computers to the internet, even in the simple manner of a 
dial-up link. The costs incurred in laying new copper or fibre-optic cables and building 
exchanges is high compared to potential revenue and thus is unattractive to 
telecommunication companies. On a contrary, radio installations are easier to protect 
from external natural phenomena such as flood, landslide, etc. At first glance, wireless 
LANs look more expensive than wired LANs, but in the long term they have lower 
maintenance costs and are relatively easy to configure. A combination of live training, 
curricula development, and alliance building is setting the stage for the development of 
low-cost wireless networks in communities across Africa. This is essential in dealing 
with digital divide.  
 
1. Introduction 
Many organizations in the ICT industry are researching on ways and means to develop 
sustainable wireless and mobile communications technology in developing African 
countries. The focus is to address the challenges of closing the digital divide that exists 
within and between developing countries. The first component of these researches is 
social research, which is investigating how a number of projects in communities around 
Africa are able to create community owned wireless infrastructure that is sustainable. The 
second component is looking at ways in which technology barriers can be removed or 
minimized to enable bottom-up creation of wireless access infrastructure. These 
researches provide a basic understanding about; how are individuals and businesses using 
mobile phones, handheld devices, laptop computers and wireless technology, and what 
impact is mobility having on their lives and their business? How can educational 
institutions take advantage of the way technology is being used? And how can mobile 
and wireless technology and mobile commerce improve the lives of Zambians and, 
ultimately, all Africans?  
 
A recent survey undertaken by the Ministry of Education and the International 
Development Research Centre has found that successful implementations of Information 
and Communication Technologies (ICTs) in schools in countries at varying stages of 
development include both network connectivity as well as structured and continuous 
programmes that educate and train teachers to make effective use of technology for 
teaching and administrative purposes. For these reasons, wireless connectivity would be a 
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great asset and service in Zambia. This paper gives an insight of the mobile revolution 
that has swept Africa, and which is about to enter a new phase with the emergence of 
mobile commerce, new messaging tools and the integration of mobility into business. 
This paper gives an insight of the various application of wireless communication to 
mitigate the digital divide in Zambia. 
 
2. State of ICT in Zambia 
 
Information is increasingly becoming a critical enabler of development even for a 
developing country like Zambia. Information-based social and economic development is 
underpinned by information and communication technologies (ICTs) that support the 
exchange of information in a network of users in the form of voice, text, photographic 
image, sound, and video. This network comprises a variety of terminal devices, including 
telephones, receiving devices and computers, connected to an information infrastructure, 
incorporating broadcasting and telecommunications, of which Internet is an important 
component. Global connectivity in Zambia is in an early stage due to installation costs, 
insufficient basic infrastructures, low quality of available telecommunication services and 
limited financial support. The application of wireless technology is an effective choice to 
overcome some of these problems, at least within smaller areas. This is true even if 
transmission speeds are lower than the ones achieved by wired networks.  
 
Zambia has an alarmingly low teledensity in some rural areas – less than 5% in certain 
rural areas – making it difficult to connect schools and local government offices that have 
computers to the internet, even in the simple manner of a dial-up link. The costs incurred 
in laying new copper or fibre-optic cables and building exchanges is high compared to 
potential revenue and thus is unattractive to telecommunication companies. On a contrary, 
radio installations are easier to protect from external natural phenomena such as flood, 
landslide, etc. At first glance, wireless LANs look more expensive than wired LANs, but 
in the long term they have lower maintenance costs and are relatively easy to configure.  
The significant stages of development include both network connectivity as well as 
creative initiatives that educate and train teachers to make effective use of technology for 
teaching and administrative purposes essential in dealing with the digital divide problem. 
A combination of live training, curricula development, and alliance building is setting the 
stage for the development of low-cost wireless networks in communities across Africa.  
 
2.1. Wireless Networks 
David Theo, Dean of the Department of Computer Science, University of Zambia 
(UNZA) said: “It is very important that our students be trained in WiFi technologies 
because these have great promise, but today companies that use or would like to use WiFi 
in Africa cannot find people who have skills in this area.”    
The Government of Zambia seeks to bridge the continent’s “digital divide” by sharing the 
skills and knowledge required to make appropriate technology choices and establish 
community wireless networks. Open wireless broadband standards (WiFi, WiMax) not 
only bring new communication access at very low cost, they offer a decentralized 
communications model to African communities now wholly reliant on conventional 
telecommunications. The Government of Zambia is empowering communities and 
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individuals to harness wireless networks as a point-of-access to ICTs to spur development 
and social change. It is currently distributing and maintaining a wireless broadband 
knowledge base; and creating partnerships and knowledge networks on wireless issues 
among IT professionals and other policy makers in Africa. The high cost of conventional 
"wired" infrastructure is a barrier to ICT access and social change in developing countries. 
By contrast, less cumbersome wireless technologies can foster a communications 
breakthrough, especially for economies in transition. Wireless networks not only deliver 
tested, low-cost telecommunications to complement conventional networks; they are also 
particularly effective in places where no infrastructure exists, helping communities to 
“leapfrog” generations of existing technology. 
 
2.2. School Wireless Networks 
There are several advantages to schools having a connection of some sorts to the Internet: 
interactivity, immediacy, accessibility, targeting, reach and versatility. Internet 
connections allow schools to have access to a wealth of information that they otherwise 
might not be able to access. Many of our schools lack even basic infrastructure. There are 
several schools in the country without electricity, telephone lines, as well as sufficient 
buildings. While having an Internet connection will not alleviate problems of adequate 
building infrastructure, it will help schools where up-to-date texts are not available due to 
cost. There are many schools which do not have libraries and as such there is no means 
for them to access information through the most basic of information disseminators. The 
Internet will allow learners to access various sources of information such as on-line 
encyclopedias, on-line newspapers and the latest research being undertaken in a variety 
of different areas. The Internet also provides learners with the opportunity to learn 
collaboratively with other learners all over the world, through email, and through 
videoconferencing.  
 
2.3. Mobile networks 
Evidently lack of handsets in Africa has not hindered people from purchasing SIMM 
cards, sharing phones and using communal phones. Sharing SIMM cards is not 
uncommon in many parts of the world; it is just more visible in Africa because it is so 
widespread. Respondents in the lowest income bracket tended to be frequent users of 
mobile phones by discovering clever ways of minimizing their own call costs. One 
example cited is 'beeping' (also known as 'flashing'), through which a caller dials a 
number, but hangs up before the call is connected to elicit a call back response from the 
recipient. In this way, users in the low income bracket are able to avoid expenses on call 
charges. 
 
3. Wireless Communication in Africa 
With unfortunate regularity, the African continent is portrayed in the industrialized world 
as a carnival of needs. Depending on the specific region or circumstances, those needs 
can range from such basics as food and water to more complicated infrastructure like 
roads or hospitals. In this context, innovative telecommunications applications would 
seem to be fairly far down the list. According to my observation, though, there is a good 
reason to bump high technology closer to the top. Doing so, in my opinion, is an effective 
way of addressing many of the more essential needs. The old line was that there were 
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many fixed phone lines in all of Africa. But somehow, in five years, the place has been 
transformed. A cell phone is not a luxury item, and the use of cell phones is a lot more 
sophisticated than in North America. 
 
3.1. Wireless Projects in Africa 
WiFi, Wireless Fidelity, is the current buzzword in Africa. It is bringing a host of new 
opportunities for communicating with anyone anywhere in the world. Thanks to wireless 
communication covering everything from mobile telephony to WiFi roaming, Africa is 
poised to make the leap from sporadic telephone service to full-time, worldwide, 
connectivity. WiMax, a trade organization created by leading communications companies, 
aims to promote an industry-wide standard for the next level of wireless networking, 
creating more broadband access choices in Africa. Everyone in the telecommunications 
industry is talking about hot new technologies. WiFi (Wireless Fidelity) is the current 
buzzword that, along with other complex solutions, is bringing a host of new 
opportunities for communicating with anyone anywhere in the world.  
 
3.1.1. School Wireless Networks in South Africa 
In South Africa today, there are a number of wireless networking pilot projects happening 
within schools and their communities. The Ulwazi project is a partnership of five schools 
situated in the Tshwane metropolitan area. Four of the schools are situated in the 
township of Mamelodi and one is situated in the Lynnwood Glen suburb, in Pretoria. The 
project came into being as a result of the need for the schools to share in each others’ 
learning, cultural experiences and knowledge, interactively and in real-time. The project 
grew out of the Connected Learning Community that St. Alban’s College developed. It 
hopes to determine to what extent the curriculum needs can be met electronically and to 
explore how e-learning can be advanced by means of modern technologies, such as 
wireless broadband technologies. A Motorola Canopy network is a key to the execution 
of the project. It is a high-speed data network, capable of data rates of several 
megabits/second and operates in the 5.725 - 5.825 GHz band. The network comprises 
radio terminals at 2 each of the schools, plus radio terminals at a relay station midway 
between St. Alban’s and Mamelodi .  
 
The Information and Communication Technology (ICT) for Rural Development project is 
co-ordinated and run by the Council for Scientific and Industrial Research (CSIR) – a 
technology and research organisation in Africa, committed to innovation, supporting 
sustainable development and economic growth. The project hopes to narrow the digital 
divide in South Africa by making appropriate information access and dissemination 
systems available to schools, health institutes and Small, Medium and Micro Enterprises 
(SMMEs) in rural areas of South Africa. It is intended that ICT integrated applications 
will assist with development of human resources, democratisation of the state and society, 
and stimulate competitiveness and job creation. With regard to education, rural 
communities can be linked to many important distance and open education initiatives in 
South Africa. Several higher education institutions offer on-line courses and these 
communities can access these initiatives. Due to the very low teledensities in rural areas, 
there are no or very few fixed line telecommunication solutions available to these 
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communities, so the CSIR is making use of cellular networks for connectivity, resulting 
in the development of an e-mail system utilising GSM technology.  
 
The communications solution will consist of satellite broadcasting for Internet downloads 
and distribution into the villages utilising wireless technology. With the recent 
deregulation of the telecommunication industry in South Africa, it was hoped that 
wireless telecommunications would become a reality for South Africa and hence South 
African schools. However, according to the Ministerial clarification on the 31st of 
January 2005, VANs licence holders are not allowed to self-provide telecommunications 
equipment and infrastructure - having to rely on “carrier of carriers” operators, and thus 
may not apply for spectrum licences. Further, it remains illegal to broadcast data of any 
sorts in the ISM bands (2.4 GHz) beyond a single property. It is hoped that the new 
Convergence Bill, to be passed later this year (2005), will permit VANs licensees to self-
provide infrastructure and thus apply for spectrum licences, as well as re-evaluate 
spectrum use in South Africa. 
 
3.1.2. School Wireless Networks Internationally 
Schools in both Europe and the U.S. have already seen the benefits that wireless 
technologies and communications can offer them, as many use WiFi to connect 
computers on their campuses. Since WiMAX development is led by companies in the 
U.S. and Europe, the deployment of WiMAX metropolitan area networks in those regions 
is imminent. 
 
3.1.3. Wireless Broadband in Nigeria 
LAWRENCE, Pa. -- Axcera, a leading manufacturer and integrator of best-of-breed 
technology for the broadband wireless access industry, announced that it will supply 
Netcom Africa Limited, a leading IP infrastructure provider of satellite and wireless 
broadband solutions in Africa, with its IPWireless UMTS TDD-based Axity3G non-line-
of-site (NLOS) broadband wireless access solution for a nationwide deployment. With 
the goal of making broadband access commonplace in Nigeria, and not just a luxury as it 
is today, Netcom will offer reliable and affordable Internet access throughout the country 
using the Axity3G Broadband wireless solution. Wireless broadband is the best method 
for rapid mass deployment in populated areas, and the Axity3G solution, a mobile 
broadband solution based on UMTS TDD, the part of the 3GPP family of standards 
optimized for high-speed data transmission, provides the robustness required to quickly 
serve this currently underserved market.  
 
3.1.4. Wireless WAN in Kenya 
Wireless technologies in Africa (e.g., Wi-fi and Wireless Interoperability for Microwave 
Access, or Wi-Max), is still relatively new, to support gains in the areas of health and 
education. It may be plausible to assume that their deployment may take the pattern of 
mobile telephony, but that is a matter for conjecture. Internet service providers (ISPs) in 
Africa are creating home-grown wireless access networks using imported wireless 
equipment. On the whole, very small aperture terminals (VSATs) "are mushrooming 
everywhere in Africa." This potential is being capitalised upon in initiatives such as the 
Rural Connectivity Project for the Global Education Partnership (GEP) in Kenya, which 
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aims to provide cheaper, faster and more reliable internet access to students of GEP's 
computer lab at Wundanyi, a rural town in the Taita Hills of Kenya. The lab provides 
training to enable economically poor young people to search for jobs or self-employment. 
Prior to the project, the students only used the internet for email, mainly due to the slow 
and expensive dial-up internet connection; a Canadian volunteer in Kenya and an online 
ICT volunteer in Canada recommended the use of Wi-Fi to bridge the distance of 25 
kilometers between Wundanyi and Voi, a larger town below the Taita Hills. GEP 
students are now able to research information on the web at the Wundanyi lab and 
complete their course assignments, as well as to network with students at GEP’s other 
branches in Tanzania, Guatemala, Indonesia and the USA. 
 
3.1.5. Wireless/Mobile Communications in Uganda 
The introduction of cellular telephony has revolutionized Uganda's communication 
industry, increasing national teledensity by 350% since the first network went live in 
early 1995. 
 
3.1.5.1. Agriculture 
The use of mobile phones to help farmers track prices is proving to be popular in the 
places where pilot projects have been undertaken especially because they are able to cut 
out the middle man. Some examples include the case of Uganda’s FoodNet, a Non 
Governmental Organization. It aims to get better prices for farmers by teaming up with a 
local mobile operator. FoodNet collects wholesale and retail price information for some 
25 agricultural products that are updated daily into a database. Farmers can then SMS to 
obtain prices (ITU, 2004). In West Africa, farmers in Ivory Coast are also now able to 
keep track of commodity prices for coffee and cocoa through their mobile phones. 
 
3.1.5.2. Health care 
Physicians and health care workers working in locations without fixed-line telephones or 
regular access to electricity face serious problems in sharing and accessing critical 
medical and public health information. It can be challenging for them to gain access to 
updated treatment guidelines for diseases such as HIV/AIDS, or country-specific 
essential drug lists. It can take months before epidemiological surveys, done on paper in 
remote areas, can be input into a computer in the capital city of Kampala. This drastically 
limits the capacity of the health care system to track and respond to disease outbreaks. 
However, Uganda's well-established cellular network is now being used to create a new 
platform that will allow health care workers to access, record, and transmit data. 
SATELLIFE: The Global Health Information Network, a nonprofit organization focused 
on improving health in developing countries, an Uganda Chartered HealthNet (UCH) 
located at the Makerere University Medical School are pilot testing a wireless system that 
uses handheld computers and battery-powered Linux computers. The study is being 
supported by the Connectivity Africa program of the International Development Research 
Centre (IDRC). Personal digital assistants (PDAs) are proving to be a powerful tool for 
doctors and health care workers in Uganda. Often considered as computer accessories in 
the North — a handy extension of a desktop computer — PDAs are filling a critical gap 
for Ugandan health care workers in rural and remote areas. 
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4. Related work 
 
4.1. Watch Research  
During 2003, Arthur Goldstuck was appointed by the South African Government to head 
the Future Watch research project into the use of mobile technologies in public service 
delivery. The resultant report by World Wide Worx, entitled Government Unplugged, 
was published in June 2003 and is available from the Centre for Public Service 
Innovation.  
 
4.2. Wireless Capacity for Africa (WCFA) 
WCFA seeks to bridge the continent’s “digital divide” by sharing the skills and 
knowledge required to make appropriate technology choices and establish community 
wireless networks. Open wireless broadband standards (WiFi, WiMax) not only bring 
new communication access at very low cost, they offer a decentralized communications 
model to African communities now wholly reliant on conventional telecommunications. 
The WCFA team is now selecting technical staff,IT managers, and potential trainers-in-
training who have the ability to "take forward" the skills and knowledge they will acquire 
from a series of workshops. The first workshop took place in March, 2005.  Four other 
workshops are planned in the nextyear around the continent.  As well as training 
participants in how to set up community wireless networks, the project will produce 
classroom curricula, English, French and Arabic content for an online repository of 
information on wireless technologies, online training materials, and a dedicated portal for 
Wireless network developers. 
 
4.3. ICT research in Zambia 
Currently a research on ICT development is going on in Zambia. It is carried out in 
phases as illustrated bellow.  
1. The first phase consists of a study of the market size, business approaches and revenue 
models adopted by the mobile and wireless industries, to gain an understanding of the 
size of the industry, the range of services available and the business models in use.  
2. The second phase is a study of the provision of mobile commerce services, in order to 
identify the success factors behind such approaches and to determine which services are 
likely to be most widely available in Zambia.  
3. The third phase takes the same approach to mobile radio, which is currently the subject 
of tenders valued at more than K100-million in Zambia.   
4. The fourth phase examines the impact of mobile and wireless technologies on 
corporate Zambia (companies with more than 200 employees).  
5. The fifth phase repeats the above process, but with decision-makers at Small, Medium 
and Micro enterprises as the response base.  
6. The final phase comprises consumers, focused on the impact of mobile and wireless 
technologies on quality of life.  
 
5. ICT policy in Zambia 
According to my observations on Zambia’s ICT Policy, the Policy follows a similar 
format as ICT policies from several other countries in the region. The underlying 
assumption is that ICT development (or the lack of it) is indeed a concern of the state, 
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and that the state ought to set things right. A policy must, however, be based on a realistic 
view of what the state can do on its own and in relation to the private sector. The main 
ICT issue in Zambia is access to ICT resources. Zambia does not have enough of them, 
i.e. communication facilities, computers, software and manpower. Demand outstrips 
supply in all areas, and as a consequence prices are high. The question is what sort of 
policy the country should adopt to improve the situation. A policy is an attempt to steer a 
process in a desired direction. 
 
6. Conclusion 
Wireless connectivity has the potential to make a difference to schools in Zambia. In 
rural and semi-rural areas where teledensity is low and the cost of laying copper high, 
wireless connectivity can allow all schools to join the Information Age. As the 
advantages of wireless communications become more prevalent, it is hoped that projects 
will begin and that the Zambian government and the Zambia Research and Development 
Center will make wireless communications legal for school use.  
Furthermore, wireless communication can be of great support to doctors and nurses 
working in rural areas. Using PDAs, they would be able to download current medical 
information or reference material that might otherwise be much harder to obtain. 
Wireless communication provides stable connectivity, and is not susceptible to external 
natural phenomena such as flood, landslide, etc. At first glance, wireless LANs look more 
expensive than wired LANs, but in the long term they have lower maintenance costs and 
are relatively easy to configure. In this regard, It is a cornerstone for ICT success in 
Zambia. 
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