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Introduction

“Geography would be History”, so said Andy Grove at Intel while describing the IT revolution. The internet has helped bring people closer, has reduced distances and has been the driver of the process of globalization sweeping the world making it a “global village”. It has been hailed as the key to a global community, where everyone can participate on equal terms and share in the prosperity claimed to be associated with it. But what are the social implications of the Internet? Enthusiasts have predicted that the Internet would reduce inequality by reducing information asymmetry, lowering the cost of information and thus enhancing the ability of low-income men and women to acquire knowledge and skills, find and compete for good jobs, and otherwise enhance their life chances.

By contrast, cyber-skeptics suggest that the greatest benefits will accrue to high income persons, who may use their resources to employ the Internet sooner and more productively than their less privileged peers, and that this tendency would be reinforced by better Internet connections and easier access to social support. This would result in widening the gap between rich and poor, both within individual countries as well as between the West and the Third World.

However there is very little controversy about the assertion that sharing knowledge is a basic element in improving the lives of people. Most development experts would agree with the statement made in the UNDP Human Development Report for 1997: "Poverty has many faces. It is much more than low income. It also reflects poor health and education, deprivation in knowledge and communication, inability to exercise human and political rights and the absence of dignity, confidence and self-respect" (UNDP, 1997: iii). Thus the international community has realized that poverty can no longer be defined only in terms of a lack of material resources, but also reflects inadequate access to economic, technical and socio-political knowledge.

However the impact of these technologies in bringing about social change will depend on the social organization of their use. The benefits accruing will depend on the ability of societies to harness the power of the Internet, on their ability to use it as a driver to usher in growth and prosperity.

This paper would provide perspectives, issues, goals and benefits of IT as a source of development especially for the people of Africa.

It will first discuss the Internet-related issue ranked as the most pressing in the literature, that of access and the constraints limiting its widespread use and penetration. Second, it elaborates the different opportunities it offers, if any, to the African people and finally the road head – how the Internet can be best harnessed to make a perceptible difference in the quality of life of people in Africa.

Access Issues

All the talk of ICT (Information and Communication Technologies) becoming the engine for growth and development would come to naught if people don’t have access to the Internet. At present the issue of access is one of the biggest impediments to the spread of Internet in the continent. The issue of access can be broken down into the following subcategories

Telecom Infrastructure

Telecom infrastructure is the foundation on which the edifice known as the Internet stands.  A good telecom infrastructure is a prerequisite for the growth of the Internet.  

Africa has one of the poorest infrastructures in the world. A whole lot of data is available to corroborate this. 

Analysis reveals that Africa has 12% of the world's population, but just 2% of its telephone lines. Many of the countries have less than 0.5 fixed lines per 100 people. Compare this with the developed the European Union which on an average has 44 lines per 100 people or America which has 66.1 lines per 100 people inhabitants and we get an idea of the task ahead.   

Africa has 3.11m Internet users or just 0.76 percent of the population while the US has 167.12m Internet users or 41.05 % of the population. On all other constituents of infrastructure (like No. of Hubs, No of ISPs, international  bandwidth) Africa is far behind the developed countries. 

High Cost of Access

The cost of Internet access in Africa makes it a medium of communication, which is out of reach for the majority of people. According to a report, "its outreach is largely confined to an educated and affluent elite living in the major cities" . 

The costs have two components

The cost of a local call - to connect to the Internet. As dial up is the main channel of connecting to the Internet, cost of a local call constitutes an important constituent of the overall cost of net access. In many countries the costs are as high as $10/hr. Contrast this with America where local calls are free.

Subscription Charges to be paid to the Internet Service Providers (ISPs). This is other major component of the total cost and constitutes another barrier to access. In 1998, the average cost of a low-volume Internet account in North America was under $20 per month compared to $65 per month for the lowest services in Africa. With the cost of local calls added, this figure is more than $100.

Availability of skilled Manpower 

Lack of skilled manpower with expertise is another barrier to access. There are not enough skilled resources to maintain and repair the existing infrastructure. This problem is especially acute in the rural areas where it is extremely difficult to find people with expertise in handling technology.  This problem would get exacerbated as countries move on to adopt new technologies thus making existing skill sets obsolete and putting a lot of strain on the meager human resources available 

Lack of Proper Policies by Governments

All the above-mentioned barriers to access have a lot to do with government policies. Government all over will play a major role in bringing the Internet closer to people. It is only by making changes to existing policies, by making them more outward looking, by making decision-making more transparent can governments reduce the above mentioned barriers to entry. As would be shown most of these barriers have been created due to outdated government policies and procedures, which have not kept pace with the rapid changes in technology and the pace of globalization.

State monopolies in most of the countries in Africa are obstructing telecommunications services by maintaining and extending inefficient state-owned telecommunications companies. For example in Ghana, a change from state monopoly to permitting overseas investment in local telecommunications provisions has seen a 67% increase in telephone lines in the three years from 1996 to 1999. However, it has not brought telecommunications services to the rural areas, where more than 75% of the population live (Otabil & Mensal, 2000, p. 22). 

It is reported that in Africa 1 million people are currently waiting for a telephone line to be installed. Thus it would do any government no harm by allowing in global players who have better technologies and can improve existing infrastructure at much lower rates. 

Further the government can bring down the high price of hardware by reducing import duties which apply to ICT equipment in most African countries. In some cases, peripherals such as modems are taxed at an even higher rate 

Hence it is the government, which possesses the most potent weapons to remove barriers to access and help improve the penetration of the Internet and make it available to one and all.

Opportunities and Impact

This chapter tries to bring out the range of opportunities that have been thrown open due to the Internet revolution. It also tries to understand the impact the internet has had on social and business sectors since its inception in the early 90’s.

The diagram below tries to structure the different components where ICT can play a role and have an impact.


Through the framework we try to identify spaces where Information and Communication Technologies can play a major role. It is through occupying these spaces that countries would be able to bring about economic development and social change. From the framework it is clear that ICT creates a whole new industry – the IT industry – which can provide employment to a lot of people with varying skill sets. 

We look at each of the components/spaces in greater detail.

Government Policies 

Government policies and procedures are the forces that would shape the different components in the framework. These forces can have a long lasting influence on all ICT components mentioned and would ultimately separate the winners – countries who make use of this opportunity to integrate themselves with the world economy and share in the ensuing benefits – from the losers, those who fall into the abyss of poverty and decay. 

Hence as mentioned earlier it will be the vision of governments which would decide how effective ICT would be in ushering growth and prosperity. 

The policies, which would have maximum effect, can be classified as under 

· Duties and Taxes: The rationalization of tariffs on imports and other duties would go a long way in reducing the cost of access to the Internet. Import duties on hardware components make prices exorbitant making them out of reach of the common man. The poverty level in African countries is such that many NGOs engaged in community development programs find it difficult to buy equipment.
· Privatization and FDI flows: State owned monopolies in the telecom sector are preventing growth and spread of the Internet. The monopolies are run inefficiently piling on huge debts. Hence they are not able to modernize, bring in new technologies and their obsolete technologies contribute in no small measure towards raising the cost of access. 

At the same time transnational companies with their cutting edge technologies and financial muscle have the wherewithal to roll out new technologies at a rapid pace. There exists a symbiotic relationship between the need for these companies to find new markets and third world countries trying to modernize their infrastructure. Governments should encourage and nurture this relationship by framing policies, which make it easier for multinational companies to do business in their countries.

· Legislation and Legal issues: The dramatic growth of the Internet has created a number of issues that challenge conventional legal wisdom. These issues cover a wide range of business practices including the taxation on Internet sales, intellectual property rights, copyright infringement, fair use, and first amendment rights. In addition governments have to grapple with the issue of convergence and frame laws against cyber crime. The faster the governments face these issues the faster would be the penetration and use of the net.
·  Regulatory issues: Privatization and Competition requires a very strong regulatory framework. This framework sets the rules within which companies compete and ensures fair play. It provided a platform for dispute resolution between companies. In addition the regulatory bodies serve as the guardian of consumer interests.   
The IT Industry

This encompasses everything to do with technology. It consists of all the components, which together form Information and Communication Technology (ICT). The IT industry embodies all the technological innovations, which have given rise to the Information revolution.

The consists of the following

· Equipment Manufacturers

· Service providers

· Application Developers/ Content providers

· Intermediaries

Each component within the IT industry has a value chain associated with. Depending on the level of technological complexity, skill of available manpower countries can identify their strengths and move up the value chain.

We look at each one of them in detail to understand what each one offers to different societies.  

Equipment Manufacturers


At the lowest level of this value chain are assemblers. They are the players who just assemble different components (completely knocked down kits - CKDs) and then sell the assembled product. The assembled product could be personal computer, printer or any other device.

At the next level in this chain are the manufacturers. They are the ones who actually manufacture the chips and integrated circuits that go into each of the components. The devices include all the switches, routers and other telecom/computer equipment that forms the hardware component of the IT industry.

At the top of this chain lies redesign and research. These are the Labs where cutting edge research takes place to come up with new product design and development.

Usually multinational organizations have a presence across the value chain. They enter different markets and depending on the ease of doing business and availability of skilled resources set up an assembling unit, a manufacturing plant or a research Lab. 

In this component the government can help by reducing import tariffs and duties and also by making it easier for multinational companies to come in and set up shop.

Service Providers


This is one of the major components of the IT Industry. It comprises of telecom/IT services that can be provided to individuals and corporates and forms an important component of the telecom infrastructure.

Based on technological complexity the value chain comprises of

· Voice Services – Fixed line basic, National long distance and international lon Distance

· Voice and Data – Mobile voice services and data services like internet access.

· Value added Services – These include services like VOIP (voice over IP), VPN (virtual private network) and broadband services.

The most exiting aspect of this space is that movement up the value chain may not be sequential. Technological advancement enables one to leapfrog technology i.e. say move into the cellular voice space without setting up fixed line operations. 

This is purely a service-based industry involving a lot of customer interaction. Hence local companies having and understanding of customer psyche have a better chance of succeeding than multinationals. Technology is freely available from the equipment manufactures. In this space what is more important is managing customer expectations. There have been many instances of local companies being very successful service providers.

Within this space the most important government role would be regulatory. Governments should set up telecom related regulatory bodies to address different issues – either industry related ( inter service providers) or between industry and the customers (fixing tariffs etc). 

Content Providers/Software Developers


These comprise of the software part of the IT industry. This relates to software development and content generation.

Based on level of skills required it can be classified as

· IT enabled services – These include call centers and business process outsourcing. Though these services require low skills and lie at the lowest end of the spectrum, they however require a very good underlying telecom infrastructure. Hence it requires that the service providers can provide reliable data communication services

· Software Development/Content management – This category includes software programming to develop business applications and software product development. It also includes content generation and management for the internet.

· IT/ Business Consulting – This lies at the upper end of the value chain. Typically firms can graduate from providing software to providing tech based end-to-end business solutions.

This sector requires minimum government intervention and is purely entrepreneur driven. Individuals with little capital can set up ventures to provide content and then move to software development. 

Intermediaries


Intermediaries are organizations that provide financial and at times technical support to bring a project to closure. Based on their degree of sophistication they can be classified as

· NGOs and Multilateral aid Agencies - They form the intermediaries in least developed countries. These organizations provide financial and technical assistance to get a project off the ground. They form the glue, which binds the different components together in any ICT related project.

· Banks and Financial Institutions - They are specialized instutions, which can provide credit to entrepreneurs and agencies trying to implement projects in the ICT domain.

· Venture Capitalists and Financial Markets – Venture capitalists are people with technical expertise and the financial resources to fund any new and promising business venture. They are essential to provide backing to entrepreneurs with new ideas. They have played a very important role in developing ICT based solutions in many countries.

Financial markets also play a very important role in developing industries in all the above-mentioned domains. They provide a very convenient means for entrepreneurs to raise capital for their ventures. 

The Application Domain

In this section we look at the application domains impacted by the Internet and the changes brought about by the evolution and maturing of the Internet/ICT technologies on these domain.

The Application Domains

These consist of all the areas/domains/industries, which ICT has made an impact on. They cover the gamut of sectors both social and business, which have been impacted by the infrastructure created by the Information and Communication technologies. 

We can classify the application domain into the following sub domains

· Social: ICT technologies with their ability to provide cheap solutions to social problems can have a great impact in this sector. This is particularly relevant in the African context where there is immense need to provide cheap community based solutions for some of the basic ills afflicting society like primary health and education.

· Education: The Internet 'application area' that is of most interest to development agencies is education where the single biggest problem is enrolment at the primary level. There are skeptics who question the effect ICT would have in finding a solution to this problem but still the potential of ICT remains to be exploited and efforts are being made, projects have been initiated to provide primary education at very low cost through the internet. 
Another area where ICT can make a difference is adult literacy. The web with image rich content offers an alternative way of teaching. Though the web’s ability to deliver image rich content is bandwidth dependent still an opportunity exists to be exploited. 

· Healthcare: The Internet has the potential to play a major role in primary healthcare more so in disease prevention than in cure. This is very pertinent to a continent like Africa, which has the largest number of HIV positive persons and awareness about the disease is very low.
· Business and Industry: This encompasses all ventures, which have been undertaken for private profit. It includes the entire range of industries, which have been affected by the net (its difficult to think of one which hasn’t been affected) and where the net offers opportunities to add value.
· E – Governance: E-governance or electronic governance is defined as delivery of government services and information to the public using electronic means. Use of ICT in government can facilitate an efficient, speedy and transparent process for disseminating information to the public and other agencies, and for performing government administration activities. 
Type of Utilization

The internet has metamorphosed over the years from being a mere channel for disseminating information to being a powerful integrative force binding disparate functional applications thus allowing the economy to work in near real time.

This section summarizes the different ways in which the Internet has been put to use in the application domains discussed earlier. 


Informative: This is the most basic form in which the Internet can be used by society. In fact the Internet started of as just another medium for disseminating information like the print media or television. However the difference lies in the cost at which the information is disseminated, the richness of the information and the number of people that information can reach. These features of the Internet make it an appealing platform around which cheap solutions to complex social and economic problems can be built.

Interactive: This implies using the Internet as a medium for two-way communication of information. In this mode not only does the internet act as a medium for disseminating information but also as a medium for collecting information. The medium becomes more transactional in nature. This requires more skill and technical expertise especially in the software development and content management domain.

Integrative: Organizations today are using the Internet to bind diverse application and present one common interface to the customer. The Internet in this form is being used by business organizations to offer better services to their customers at reduced cost taking into account the preferences and desires of each and every customer. It is this form of exploitation of the Internet, which has given rise to the oxymoron ‘mass customization’.

A very good ICT infrastructure, expertise in the software domain and very strong management processes are required to put the internet to this form of use.

Benefits for Africa

Now that we understand the opportunities that the Internet offers an attempt has been made to analyze how these opportunities can be exploited for the growth and development of Africa.

The applications that can be developed around the internet depend to a large extent on the strength of the IT infrastructure and the human expertise available in any country. This infrastructure would determine the way in which each country would be able to harness the potential of the net.

Based on a few indicators (see Appendix) all the countries in Africa have been classified into three categories.

· Category I countries: These are the least developed countries with the lowest GDPs and little or no existing telecom infrastructure.

· Category II Countries: These are countries with slightly better telecom infrastructure and awareness about the net. They have some resources through which they can exploit the power of the internet

· Category III Countries: Only South Africa with its solid IT infrastructure and high level of awareness falls in this category.  

Taking the infrastructure on one axis and the utilization on the other we come up with the IT evolution curve for all the countries

The IT Evolution Curve



The graph above depicts the change in the utilization/exploitation of the internet with the change in the IT infrastructure of countries. The three levels denote the maturity a country has achieved with respect to the IT infrastructure in the country and the way it has been utilized to bring about change in society.

Level 1: Most of the category I countries fall in this level. The IT infrastructure in such countries is very poor if at all it exists. In all the sectors sub/domains related to the IT industry these countries are at the bottom of the pyramid. Awareness about the use of IT is minimal and it is very difficult to find skilled resources. 

In addition these countries have one of the lowest per capita incomes in the world and are beset with social and economic problems. The government in these countries is primarily fighting poverty and does not have the wherewithal to come up with any ICT initiative.

Way Forward

The first thing to look at is the intermediary Here again these countries are at the bottom of the ladder. Hence institutions/organizations that can initiate an ICT based project are NGOs both national and international and multilateral aid agencies.

One thing that must be kept in mind is that these agencies, with their limited resources cannot provide Internet access to individuals. All their efforts would be community based where the infrastructure required would be minimum and the number of people impacted would be maximum. The impact would be more social in nature than business or economic and it would be informative. Such countries could 

· Use the available information for community development

· Use the net to spread awareness about the problems faced by these countries. This would help draw the attention of NGOs in developed countries to the problems faced by communities in that part of the world.

The best example of the Internet being used for community development is the concept of a telecentre, which is being tried in many developing countries.

The Telecentre

A telecentre is a kiosk with a net connection. The infrastructure required for such a structure is minimum. Infact an existing telephone booth can be converted into a telecentre and it can become a hub for providing other services.

The sectors that would benefit most are

Primary Healthcare: Africa has one of the largest HIV victims. In addition to this it is home to all sorts of diseases many of them life threatening. Most of them are better prevented than cured. Hence information about these diseases and the preventive measures to be taken can go a long way in reducing the deadly effect of many of these diseases. The telecentre can be used as a healthcare center where information regarding all aspects of human health can be given out to people. 

Education: The internet can play an important role in providing primary education and also adult education to communities. The benefits would be

· People with the ability to read and write can get an opportunity to earn a living by teaching others. The Internet would act as a facilitator. It would provide information about what to teach, how to teach the methodology to follow. It would help people design course content for both primary education and adult literacy programs.

· Others would be able to afford education at virtually no cost.

Other Benefits: It will help increase awareness about the Internet and it’s accompanying benefits. People can be trained in Internet usage so that they can start their own enterprise. In addition to that some of the services like providing information about improving agriculture production or information helping small business ventures can be charged. This can make the venture sustainable and maybe profitable. Hence it would provide the seed for producing entrepreneurs in African society and would help countries at level 1 move to level 2 on the IT Evolution curve.

Level 2: Category 2 countries fall under this level. These countries have a rudimentary IT infrastructure set up. The government understands the potential of the net and some attempts have been made to improve existing IT infrastructure. In some countries multinational equipment manufacturers have set in their distribution centers. They have a few private Service providers who provide Internet access. However the cost of access is very high and access is out of reach of most of the people in these countries. These are countries where the NGOs are well entrenched and they have undertaken some ICT initiatives for community development. 

Way Forward

Intermediary - The Government and the NGOs 

In countries anywhere on level 2 of the IT evolution curve the government can play a major role in using IT to change the quality of life of people. The government should frame laws so that it is easy to move up the value chain in all the spaces available in the IT industry. It should provide access to funds for budding entrepreneurs who want to expand the scope of the IT industry.  Some of the steps would be 

· Decreasing import duties so that importing telecom equipment becomes easy

· Allowing more ISPs to set shop. Framing policies, which benefit existing service providers. This includes coming up with regulatory agencies that would prepare the guidelines and determine the framework within which the service providers would operate.

· Encouraging more and more people to take up training in IT and enter the content generation, management space. As awareness about IT increases and availability of skilled resources increases more and more people would move into the software development space. Entrepreneurs can set up private training institutes to increase the skilled manpower base in the country.

· Making IT education part of the curriculum at the primary school level

· Taking help from established NGOs and multilateral agencies to come up with a comprehensive IT strategy for the entire country

The IT Industry

With proper guidance from the government societies would realize their relative strength and potential in each of the sub domains in the IT industry.  The various possibilities are

· Some may try to move up the ladder in the IT equipment-manufacturing domain. These countries may try to bring in multinationals to set up manufacturing units from where equipment manufactured can be exported. However this sector requires huge initial investment and the government would play a major role in bringing in foreign players capable of making those investments.

· Others would try to make progress in the Software Development and Content management process. The advantage this has for many developing companies is that it doesn’t require huge capital expenditure to start such a venture. However it does require the presence of a large pool of skilled manpower that can work in such knowledge intensive industry.

· Service Providers – This is one space which governments need to work on. This is the space, which determines the overall telecom infrastructure of the country. Here again as mentioned earlier the government with its policies can play a major. This industry would determine the penetration and cost of access of the Internet.  

The Application Domain

The telecentre concept would expand at this level and we will have interactive networks, which would interact with each other and exchange information via email and other real time messenger services. These networks would span a wide variety of industries and sectors. Benefits of the Internet would not only be community based but would also affect businesses. Even the government would try to use the Internet to provide better service to its citizens.  

Community Benefits

· Education: With a better telecom infrastructure and networks available various schools and universities can be linked via the Internet. This would help the schools in rural areas to access to premium content available to better universities in urban areas. The networks can also link with educational institutes in the developed countries and this will lead to a knowledge transfer due to increased interaction between the faculty and administration of various institutes.
· Healthcare: Primary healthcare also would benefit a lot due to the formation of networks. By linking primary healthcare centers or even telecentres in rural areas with hospitals in urban areas, medical history of complex cases can be sent to medical centers in urban areas and expert advice sought. This would help the rural folk get access to high quality medical treatment at very low cost. In addition to that doctors medical practitioners in rural areas would have access to the latest medical literature available on the net. This would help them keep abreast of the latest and provide better service to their patients.
Business and Industry

Though most of the benefits of IT are being derived by the developed world that have the requisite infrastructure and process maturity still African countries can benefit from their experiences and use the Internet to do business. Infact as mentioned earlier the Internet would create a new IT industry, which would provide employment to many people and give rise to many new business ventures.

By adopting new IT technologies companies would be able to reduce costs and provide better services to customers. More importantly this would help spread the use of IT and make the people more comfortable in the use of IT.

E-Governance

Governments of countries in level 2 should try to explore possibilities of using the net to provide better services to society. This could start by simply posting more and more information on the net. This would lead to more transparency in the functioning of government; improve the awareness levels of people creating a more mature society. 

Moving forward attempts should be made to create databases of people and use them for better governance. Some of the benefits from such databases could be 

· Come up with better statistics about different segments of society on different variables such as education health, income etc and so be able to frame policies accordingly. One example could be structuring subsidies to target specific segments of society.

· Improve Law and Order by keeping criminal records accessible to all in real time

· Faster issuance of government related documents.

Level 3: Only one country in Africa – South Africa can be considered to be a level 3 country. A level 3 country has a well developed IT infrastructure. The IT industry is pretty mature with strong players (either global or local) in each of the IT spaces be it manufacturers/hardware providers, service providers, content providers or intermediaries. Penetration of ICT is high and people have individual net access.

Countries at level 3 have well developed financial markets o act as the intermediaries for any new ICT ventures. These financial markets have the depth to provide capital and expertise to entrepreneurs having innovative ideas. Hence new initiatives - new applications of ICT - are routed as business ventures.  

The commercial sector uses or is in the process of adopting the internet in all their business processes right from servicing the customer to sourcing raw material from their vendors. The role played by the Internet is integrative in nature as it is the chain, which is binding different players in industries together from the outsourcing vendors to customers.
Conclusion

IT cannot be a panacea for all the ills facing African society. It cannot be food to the hungry or medicine for the sick. It cannot make warring countries stop fighting; it cannot bring about order in societies. 

But what it does offer is an opportunity, an opportunity to radically change the way we live, an opportunity to latch on to a revolution, to leap frog into a new global society, a society driven by information and knowledge, where capital would flow freely across geographical boundaries based on demand and supply, where technology would be readily available to whoever demands it and where human capital would be the only differentiating factor. 

It would be a Herculean task where everybody would have to contribute more so the governments and leaders of countries, who will have to frame and implement policies to increase awareness and use of IT. 

Each of the benefits listed may look farfetched individually but taken collectively with all the different players contributing their mite, the gains would be substantial, small initiatives in different sectors, different application domains would create a positive loop - a virtuous cycle - where work done in one sector would benefit the other which in turn would have a positive effect somewhere else bringing a perceptible change in society over a period of time.   

It is a task that has to be taken up on a war footing - if Africa doesn’t seize the opportunity now then unlike in the past this time it would have no one else but itself to blame.
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Appendix

Category 1

Country
Dialup
International
Internat
Number
Population
GDP/Capita
Cities with
Dialup


Internet
Bandwidth
Hubs
ISPs
Millions
USD
POPs
Access Cost


Subcribers
Kbps Outgoing
Number

2000
1999

*

ANGOLA
4000
192
1
4
12.09
1684
5


BENIN
4000
1024
1
2
5.78
374
2


BURKINA FASO
3000
256
1
3
11.31
199
1
42

BURUNDI
150
64
1
2
6.46
159
1


CAMEROON
2500
256
1
7
14.31
617
2
40

CAPE VERDE
1800
1024
1
1
0.41
876
1


CENTRAL AFRICAN REPUBLIC
200
64
1
1
3.48
276
1


CHAD
300
64
1
1
7.27
149
1


COMOROS
200
64
1
1
0.66
382
1


CONGO
200
128
1
1
2.79
833
2


DJIBOUTI
300
64
1
1
0.62
846
1


EQUATORIAL GUINEA
200
64
1
1
0.43
668
1


ERITREA
1000
128
1
4
3.58
161
5
70

ETHIOPIA
2500
512
1
1
59.65
103
1
75

GABON
2500
512
1
2
1.17
5121
2


GAMBIA
3000
128
1
1
1.23
284
1


GUINEA
4000
128
3
2
7.71
677
3


GUINEA-BISSAU
250
64
1
1
1.13
245
1


LESOTHO
250
512
2
2
2.06
547
1


LIBERIA
75
128
1

2.67
1000
1


LIBYAN ARAB JAMAHIRIYA
4000
2048
1
1
5.98
6579
1


MALAWI
2400
1024
3
2
10.75
242
2


MALI
3000
128
1
5
10.69
230
1
130

MAURITANIA
550
384
1
5
2.53
455
2


NIGER
350
192
1
1
10.08
161
1


REUNION
500
576
1
2
0.68
9270
1


RWANDA
1000
128
3
1
6.6
317
1


SAO TOME & PRINCIPE
200
64
1
1
0.14
358
1


SIERRA LEONE
500
128
1
1
4.57
209
1


SOMALIA
250
64
1
1
10.63
169
1
160

SUDAN
2000
256
1
1
28.29
364
1


SWAZILAND
1200
256
2
2
0.95
1388
2


TOGO
1700
1536
2
12
4.4
324
1


Category II

Country
Dialup
International
Internat
Number
Population
GDP/Capita
Cities with
Dialup

 
Internet
Bandwidth
Hubs
ISPs
Millions
USD
POPs
Access Cost

 
Subcribers
Kbps Outgoing
Number
 
2000
1999
 
*

ALGERIA
45000
2048
1
4
30.08
1442
4
 

BOTSWANA
25000
14000
1
6
1.57
3252
4
 

COTE D'IVOIRE
10000
5120
2
5
16.2
767
2
 

EGYPT
80000
112500
3
100
65.98
1195
14
60

KENYA
35000
6144
1
34
29.01
347
6
123

MAURITIUS
35000
4096
1
1
1.15
3661
1
 

MOROCCO
80000
136000
1
250
27.87
1218
10
 

NIGERIA
50000
9216
5
15
113.5
551
5
40

GHANA
15000
4096
3
8
19.16
372
7
 

MADAGASCAR
8000
2556
2
7
16.36
224
4
 

MOZAMBIQUE
6000
2048
3
5
18.88
86
4
31

NAMIBIA
15000
3072
2
3
1.66
2051
13
40

TANZANIA
20000
4096
3
14
32.1
244
2
 

TUNISIA
70000
41500
1
5
9.34
2144
7
30

UGANDA
10000
2048
4
8
20.55
317
1
109

ZAMBIA
6500
3072
3
3
8.78
463
3
 

ZIMBABWE
20000
5120
1
8
12.68
712
4
46

Level 3
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Organizational
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English








Equipment Manufacturers








Service Providers








Content Providers / Software Developers





The IT Industry





Education





Health Care





Business/Industry





E- Governance





Application Domains





Enables





Government Policies





Duties & Tariffs





Privatization/ FDI flows





Regulation





Legislation/ Legal Issues





Intermediaries





Intermediaries

















Assembling  CKDs





Design  & Research





Manufacturing Components





Voice – Cellular


Data – ISP





Value added Services




















   





Voice – Basic, NLD, ILD





IT enabled Services





Content Management/ Software Development





Tech Consulting




















   





NGOs/Multilateral Aid agencies





Banks & Government Financial Institutions





Venture Caps




















   





Informative





Interactive





Integrative




















   





Internet Utilization





IT Infrastructure





Level 1








