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EXECUTIVE SUMMARY

Ethiopia has a total land area of 1.1 million and a population density of 59 persons per sq. km. Northern parts of the country and the lowlands in south and east are semi-arid to arid, while the rest of the country has a highland rainy climate with mild winter. The total population of the country reached 65 million in 2001, the second largest in sub-Saharan Africa (next to Nigeria). Currently growing at a rate of 2.9 percent, the population is expected to double within the next 20 to 25 years.  Close to 45 percent of the population is under the age of 14 years. The level of urbanization is very low, only 15 percent of the total population lives in urban areas.  Ethiopia's urban population is concentrated in one primate city, Addis Ababa, which accounts for about 27 percent of the total urban population. Adult illiteracy is very high at approximately 65 percent of adults above 15 years.

Nearly all social and economic development indicators reveal that Ethiopia is pitifully lagging behind the rest of the world. The country has neither tangible mineral resources nor rich agricultural potential to help accelerate its development. But it can make use of new technologies and improve the efficiency at which its available resources are used and thereby achieve rapid growth. ICTs promote growth and development through attracting foreign direct investment, international tourism and global business.  Domestic operators become more productive and efficient by using ICTs. Incomes of the poor are generally known to grow faster in telecommunication - intensive economies.

The objective of the study is, therefore, to gather and analyze the information which the country needs to participate in a global information economy. More specifically, the study attempts to track the status of ICT-infrastructure related to telephony, Internet, computers, television and radio, assess ICT penetration and usage in the education, health and public sectors, and review the status of the ICT industry. 

Two major approaches are employed in generating data for this study: survey and secondary data. A survey of institutions/firms and individuals (working in the selected institutions) is undertaken using structured and pre-tested questionnaires.

The survey is conducted in the Federal capital, Addis Ababa, where most of the ICT activities and government institutions are concentrated. In addition, four major towns, namely Nazareth, Bahir Dar, Mekelle and Awassa, which serve as the capital of Oromiya
, Amhara, Tigray, and Southern Nations and Nationalities and Peoples' regional states, respectively, are included in the study.  The discussion below summarizes some of the major findings of the primary and secondary data collected in the course of the study.

(i)
ICT Infrastructure 

Telecommunication network has expanded over the years under government ownership. However, in spite of the recent liberalization and privatization measures in different sectors, the telecommunication industry has remained under government control and the Ethiopian Telecommunication Corporation (ETC) is the only provider of fixed and mobile telephone, facsimile, ISP, telegraph and telex services.

The number of telephone subscribers increased from 105,985 in 1987/88 to 283,683 in 2000/01 and that of facsimile subscribers grew by 24% per annum over the same period. Internet services that were introduced in 1996/97 with 1042 subscribers increased to 6487 in 2002. Coverage of Internet services has expanded to 12 major towns  but about 96% of the total subscribers are from Addis Ababa. The Internet bandwidth is very small i.e., the bandwidth from ISP to the Internet backbone is only 4Mb for uploading and 10Mb for downloading. The maximum bandwidth from user to ISP is 56Kb for dial-up access and 64Kb for leased lines. As of March 2002, the total number of Internet subscribers rose to 6,487.

The total number of local web-sites increased from 68 in 2000/01 to 88 in 2001/02 and it is projected to rise to 100 in 2002/03. Government web sites do not have information that is useful to the general public or institutional customers.  No applications or enquiries can be submitted through the Internet. But a few private companies have developed web sites for selling goods and services (e-commerce).1
Low-speed, together with high service charges, has undermined the benefit of Internet connections in Ethiopia. The waiting time for connection and uploading/downloading documents is very long, especially during peak hours. Apart from discouraging individual users, the existing Internet service has become very expensive and many institutions, including several departments of Addis Ababa University, have restricted Internet access time for their staff to limited number of hours. 

Mobile telephone became operational in 1998/99 with 6740 subscribers and rose to 27,532 subscribers in 2000/01 fiscal year. Mobile telephone services are available in Addis Ababa and two nearby towns, Debre Zeit and Nazareth. Nearly 91% of mobile phones are in the private sector (71% individuals and 21% business). Government sector and international organizations account for 4 and 5% respectively.

Teledensity is very low in Ethiopia and varies by region; the number of people per main telephone line ranged from 15.4 in Addis Ababa to 1,935 in Somali. Overall, there are 224 people per telephone line or 4.5 telephone lines per 1000 inhabitants of the country. Installed capacity of telephone line was 511,474 in 2000/01 as compared to 283,683 actual main lines. Addis Ababa alone accounts for 55% of the installed capacity. The main lines satisfy only 65% of the expressed demand of the country, and the proportion of waiting list (relative to the main line connections) was 55% in 2000/01. Sectoral distribution of telephone lines shows that the private sector (residential and business) uses 86% of the lines, while the government and international organizations take a share of 12% and 2% respectively.

There are 687 pay stations in the country and 85% of these are found in the four major regions (Amhara, Oromiya, Tigray and SNNP). Access to pay stations is very low with an average of 92,400 persons per station for the country.

There are no institutions that register the number of computers, TV sets and radios in the country. However, according to the estimation of the International Telecommunication Union, there were 75,000 computers in 2001 and 367,000 TV sets in 2000.  Only 2.8% of the total households in the country have access to TV sets. The national survey of 1999/00 also showed that 18.4% of the population owned radios. The distribution of TV sets is concentrated in the major urban centers where relatively more people can afford the cost (average price of a TV set is USD 421) and electric power is available.

TV and radio stations in Ethiopia belong to the state. The government TV station used to have a single channel, Ethiopian TV, until TV Africa was introduced three years ago. TV Africa is available only in Addis and its suburbs. There are two government (federal) radio stations. The most important is the Ethiopian radio that has two channels: the first is for national and international audience and the second channel (FM 97.1) is limited to Addis Ababa and its environs. The second radio station, Education by Radio, covers most parts of the country and its primary role is to provide education to primary schools and distance education to adults.

(ii) ICT penetration and usage in selected sectors

ICT penetration and usage in schools/ colleges and health facilities varies markedly by type of ownership (government vs. non-government). Government owned health and educational institutions lag behind those owned by the private sector or NGOs. Regional towns are also at a disadvantage relative to Addis Ababa. Access to basic ICTs is also lower among employees residing in the regional towns than Addis Ababa. The dissemination of ICT beyond the capital city and the major regional towns i.e., smaller towns and rural areas where the bulk of the population resides,  is extremely low. 

ICT penetration is generally higher among the sample public institutions (e.g. federal ministries and regional bureaus) than education or health facilities. For instance, all the public institutions (100%) have computers and direct telephone lines. By contrast, some 18 and 67% of the schools and health facilities, respectively, have no access to computers. Eleven percent of the schools and 4% of the health facilities have no direct access to telephone lines. Internet connectivity is also higher for public institutions (69%) than for educational institutions (52%) or health establishments (13%). 

The introduction of hardware and software into an office is relatively easy. Effective use of the technology requires transformation in internal organization, technical capabilities and resource management.
 It can be inferred from the survey results that effective use of ICT is limited due to shortage of IT professionals. 

Computers are widely used as office tools in the reporting institutions. Other important uses such as CD-Rom search is limited. Only 46% of the schools/colleges, 28% of the health facilities and 41% of the public institutions use computers for personnel administration. The use of computers in finance and library administration is also very low. 

Institutions with Internet connection mainly use the technology for e-mail. There is no widespread practice of downloading/uploading information. The use of Internet for education purpose or procurement of material was not reported by the majority of the institutions that have the connection.

Although home pages and elaborate sites on the World Wide Web have become very popular throughout the world for disseminating information and documentation electronically, only 19, 2 and 22% of the education, health and public administration, respectively, have web sites. The content of those web sites is also limited to top level information of a very generic nature or only basic contact information to similar institutions or provide limited information about the institutions. It is also believed that the web sites contain largely outdated information.  

Employees of the selected sectors personally own some basic ICT items, but the rate of ownership varies. For instance, about 78% of the health professionals own fixed telephone lines at home, compared to 42% of the teachers/instructors and 55% of the public employees (civil servants). About 88% of the health staff have access to local TV channels as compared to 66% for teachers and 79% for civil servants. Mobile telephones are also more commonly available among health workers (24%) than teachers/instructors (4%) or civil servants (5%). The distribution of satellite TV and World space radio is generally low (less than 12%) but it is relatively more favorable among health workers.  

Between 11 and 12%  and 3 and 6% of the total respondents have access to computers and the Internet at home. Offices (working places) are by far the most common place to work with computers for the employees. The next most important place of access is private computer centers followed by own house and telecenters. 

Internet usage is limited to 26% of the teachers/instructors or health professionals and 45% of the civil servants. The work place is again the most popular place to access the Internet followed by private computer centers. 

The response of all the respondents to the question of identifying the major constraints for the expansion of ICT in Ethiopia is largely consistent across the different sectors and regions. High cost of computer is by far the most important problem followed by poor telecommunication infrastructure, lack of accessories (necessary equipment) and high Internet service charge in that order. Other notable problems include shortage of trained manpower and absence of an ICT plan. 

(iii) ICT industry 

The ICT industry in Ethiopia is dominated by the parastatal Ethiopian Telecommunication Corporation (ETC) that has recently expanded its operation beyond its traditional monopoly area (telecommunication infrastructure). It now offers various short-term ICT training and Internet services (Internet cafes) and sells of telecommunication equipment in competition with small private companies. The rest of the ICT industry or private firms that have engaged in acquisition, production and distribution of ICTs (computer hardware and software, communication hardware and software, training and consultancy services and other ICT based services).   

A total of 62 private firms were contacted in the sample survey of ICT industry. These firms employed 693 workers, and 556 (80%) of these were IT professionals. About 79% of the firms are engaged in short-term training, 55% in consultancy services, 60% in computer networking, and 66% in ICT hardware maintenance and support services. Some 65% of the respondents are engaged in ICT hardware and software sales. About 42% of the ICT firms are also operating in hardware assembly and software development. 

The ICT firms engaged in a short term ICT training have trained a total of 16,715 persons. The most common areas of trainings are Introduction to Computers, Computer Maintenance and Trouble Shooting, and Networking.

ICT firms have complaints about the laws, regulations and procedures regarding the industry.  Problems related to tax, copyright and customs regulations are identified as most serious ones by the respondent. High collateral requirements, negative attitudes of tax inspectors, absence of laws relating to hackers, virus and contraband goods are also among the major problems identified.

(iv) Regulatory framework 
ICT firms get work permits and licenses from various regulatory and licensing institutions.  But some firms appear to operate without licenses or permits.  There are also firms that claim to have permissions from unauthorized offices.

Problems related to tax, copyright and customs regulations are the three most important problem areas identified by the respondents.  Nearly 70% of the sample firms believed that the tax rates are too high. The industry is also affected by weak legal systems, too many contraband goods in the market and inadequate enforcement capacity.

The telecommunication law that favors government monopoly, has adversely affected the development of the ICT infrastructure.  The long waiting time for the fixed lines and mobile telephones and the complaints of users about the quality of the services, suggest that closed market policies are inconsistent with the desire to expand the use of the new technology.  Competition among providers of ICT could lead to increased investment, increased connectivity and better service. 

The Ethiopian Telecommunication Agency (ETA) has recently been given the power to set standards for some ICT related services. Nonetheless, it has yet to issue competence permit. Users have no way of distinguishing between good and bad ICT goods or firms, and the market is likely to be dominated by the latter.  The Ethiopian Science and Technology Commission (ESTC) is in the process of developing a national ICT strategy or policy.  The Quality and Standard Authority (QSA) is not involved in setting standards in the area of ICT.   It is hoped that the Ethiopian Information Technology Professional Association (EITPA) would help in setting up standards and issuing competence permit, though the Association is not yet fully operational.  It cannot also operate until government regulatory bodies (e.g. ETA) start to provide the necessary services. 

Ethiopia has no ICT strategies or policies so far. Financial resources and expertise have yet to be mobilized to formulate a national ICT strategy and monitor its implementation. The gap in regulatory framework has also adversely affected the efficiency and development of the industry. An effective and flexible regulatory body is necessary to create opportunities for producers and users of ICT. Laws related to patent right, hackers, virus creation/dissemination, etc. are also required to ensure sustainable growth of the industry.

v. Summing up 

The benefit of ICTs in the selected sectors cannot be overemphasized. Employees and students with access to the Internet are known to perform better than those without access. Distance education and medical care could be expanded to people in isolated places with the help of ICTs. The Internet permits consultation between inexperienced and less qualified employees in remote areas with qualified professionals in urban areas. 

Government measures aimed at improving the ICT infrastructure, encouraging the establishment of a computer assembly, reducing tax/duty rates, and issuing effective laws and regulations to protect the industry from illegal trade and sub-standard goods could be considered to improve access and foster a sustainable growth of the industry. Liberalizing the telecommunication industry is also important to provide competitive service at lower service charges. The problems of high transaction costs and uncertain business should be addressed to encourage long-term investment in the industry. The government should also work very closely with all stakeholders to overcome the deficiencies in the legal and regulatory framework.

A digital divide along income and educational level is emerging in Ethiopia.  The logistic regression has confirmed that, other factors held constant, ICT usage is positively and significantly influenced by income and education level. Better-off parents send their children to private schools where the access to ICT is much better than government schools. The results have also shown that residents in the capital city where the infrastructure is relatively more developed have higher probability of accessing computers and the Internet than the rural ones. The root cause of these disparities is obviously poverty. Therefore, overcoming poverty, increasing awareness of people, reducing costs of ICTS and addressing the problem of infrastructure in the regional towns would increase the access to ICTS. Relatively older workers (teachers and health professionals) have also failed to perform as good as their younger colleagues. Training programs may need to focus on the older employees to close the gap. In general, the digital gap as reflected in income, education, infrastructure and age level would widen further unless corrective measures are taken as soon as possible.

INTRODUCTION

UN Economic Commission for Africa, in partnership with the International Development Research Centre, Canada (ACACIA), has initiated Scan‑ICT with the aim of supporting Africa's transition to an information society.  Scan‑ICT is a long term project that intends to build support for building African capability to collect and manage key information needed to support the growing investment in information and communication technologies (ICTs). The goal is to support the African Information Society Initiative (AISI), the African mandate to use information and communication technologies to accelerate economic and social development.  In 1996, the Economic Commission for Africa (ECA) Conference of Ministers of Development and Planning adopted the AISI through Resolution 812 (XXXI) as the African Information Society Initiative: An Action Framework to Build Africa's Information and Communication Infrastructure. The ECA was mandated to work with partners to implement the initiative throughout Africa. A baseline study was thus initiated in six different countries (Ethiopia, Ghana, Morocco, Mozambique, Senegal and Uganda) to collect information for the initiative.

This case study, one among the six country studies, has generated baseline data on ICT infrastructure and the penetration and utilisation of ICT in three selected sectors. ICT firms and the regulatory environment have also been reviewed to determine the capacity and prospect of making a transition to information society in Ethiopia.

The rest of the document is organised into six chapters.  Chapter 1 provides background information about the country and the study methodology, while chapter 2 looks at the state of the ICT infrastructure.  Chapter 3 is devoted to the discussion of sectoral applications of ICTs (the case of education, health and public administration). A comparative analysis and determinants of ICT penetration is given in chapter 4. Chapter 5 is about the information economy with a focus on the industry and the regulatory framework.  Finally, conclusions and implications of the study are provided in chapter 6. 
1. 
BACK GROUND

1.1 Macroeconomic Indicators

Ethiopia has a total land area of 1.1 million and population density of 59 persons per sq. km. Northern parts of the country and the lowlands in south and east are semi-arid to arid, while the rest of the country has a highland rainy climate with mild winter. The total population of the country reached 65 million in 2001, the second largest in sub-Saharan Africa (next to Nigeria). Currently it is growing at a rate of 2.9 percent per annum. The population is expected to double within the next 20 to 25 years.  Close to 45 percent of the population is under the age of 14 years. Such a ver y high degree of dependency is bound to reduce the amount of resources available for investment. 

The level of urbanization is very low in Ethiopia: only about 15 percent of the total population live in urban areas.  Ethiopia's urban population is concentrated in one primate city, Addis Ababa, which accounts for about 27 percent of the total urban population. Adult illiteracy is very high in Ethiopia at approximately 65 percent of adults above 15 years. 

The language most widely spoken is Amharic, the official language of the Federal Government and Oromifa is the second most widely spoken language. The educated elites speak English, as it is the medium of instruction in high schools and tertiary education. Of some 80 different ethnic groups making up the national mosaic, only seven had population larger than one million (Oromo, Amhara, Tigrai, Guraghe, Somalie, Sidama and Wolaita) in the 1994 census. The largest ethic group, Oromo, accounted for 32 percent of the total population. Christianity is the dominant religion in Ethiopia: 62 percent of the total population professed Christianity, mainly affiliated with the Orthodox church, as their religion in 1994.  Muslims are the second largest religious groups accounting for a third of the total population.

The history of Ethiopia as an independent state is believed to have started some 3,000 years ago. The pre-Axumite and Axumite civilizations (located in what is now northern Ethiopia) emerged as the most powerful realm between Egypt and Persia, and enjoyed close trading relations with Egypt, as well as Arabia and India. Modern Ethiopia emerged at the end of the 19th century with the crowning of Emperor Menilek II (in 1889) who defeated the Italian colonial invasion in 1896 and thus maintained the country's independence throughout the era of the European 'Scramble for Africa'.  Menilek also laid the economic foundation of the modern Ethiopian State.  Three completely different forms of government have assumed political power in Ethiopia since the death of Menilek in 1913.  Emperor Haile Selassie continued the modernization process up until the military government of Colonel Mengistu Haile Mariam in 1974 toppled him.  Then the political system changed from a semi-feudal imperial regime  to a military rule with Marxist ideological orientation. All rural and urban lands as well as all major business establishments in the country were nationalized through a series of radical proclamations issued between 1975 and 1976.  The private sector was stifled and actively discouraged as the government attempted to establish control over production and distribution activities.  The military administration was aiming at converting the agricultural system based on individual peasant farming into soviet-style collective farms. 

Public dissatisfactions with the dictatorial rule and armed resistance led by a coalition of rebellion groups named the Ethiopian People's Revolutionary Democratic Front (EPRDF) resulted in the overthrow of the military government in May 1991.  The coalition succeeded in the formation of the Transitional Government of Ethiopia (TGE) in July 1991 and the Federal Democratic Republic of Ethiopia in August 1995.  A total of nine states and two autonomous administrative regions are included in the Federation. 

The Federal Government has a bicameral parliament, with the Council of People's Representatives being the highest authority, while the Federal Council represents the common interests of the nations, nationalities and peoples of the states. Members of both councils are elected by universal suffrage for five years.  The Federal State is headed by a constitutional president and the Federal Government by executive Prime Minister, who is accountable to the Council of Peoples' Representatives.  The EPRDF-led coalition currently controls over 90 percent of both councils. 

The Federal government has initiated the economic reform program that eventually took the form of Structural Adjustment Program (SAP) under the auspices of the World Bank and IMF.   The reform includes devaluation, market liberalization, privatization, and removal of substantial taxation of agriculture, among others. A strategy known as the Agricultural Development-Led Industrialization (ADLI) was also formulated with the belief that a dynamic agricultural sector can serve as the driving force for the rest of the economy. Nonetheless, the country has become land-locked as Eritrea seceded from Ethiopia and declared its independence in 1993.  

Agriculture is the single most important sector of the economy.  It accounts for about 45 percent of the GDP (2000/01), employs 85 percent of the labor force, generates over 90 percent of the foreign exchange earnings, and supplies the bulk of the raw material inputs to the industrial sector. In 2000/01, the industrial sector accounted for 11 percent of the GDP, compared to the service sector that constituted about 44 percent of the GDP.  Large and medium scale manufacturing, mainly concentrated around the capital city, accounted for less than 5 percent of the GDP (Table 1.1).

Mining has not been of a major importance to the Ethiopian economy.  But several foreign mining companies have been awarded concessions to prospect for gold and other precious metals since 1996.  Gold reserves are estimated at about 60 to 200 tones. Studies have also indicated that the country has substantial reserves of coal, iron ore, tantalum, bicarbonate and potassium, although a number of significant deposits are inaccessible. Limestone, clay and marble are produced in large quantities, and the output of non-metallic minerals has been boosted by the upsurge in construction activity since 1991.

The Ethiopian economy performed very badly in the 1980s as a result of the restrictive government policies.  Annual GDP growth rate averaged only 1.1 percent between 1981/82 and 1990/91, growth rate of GDP and agricultural output declined by 10 and 21 percent, respectively, during the disastrous drought of 1984/85. The reform programs of the early 1990s improved the performance of the economy (Table 1.1).  Real GDP grew on average by nearly 6 percent between 1992/93 and 2000/01. The growth rate was 12 percent in 1992/93 mainly due to the strong recovery from a very low base or negative growth rates (-3.7%), the pervious year.  A growth rate of 10.6 and 9 percent was recorded in 1995/96 and 2000/01, respectively, largely as a result of good weather conditions and bumper harvest. On the other hand, growth rate slipped to -1.2 percent in 1997/98 because of the unfavorable weather that reduced agricultural output by about 11 percent.  On average, agricultural GDP grew by 3.6 percent per annum between 1992/93 and 2000/01 (Table 1.1). Although policy changes have influenced performance, the economy remains heavily rainfall dependent. 

Gross domestic saving ratios reached as high as 13 percent per annum during the imperial period (prior to 1974) only to reduce to an average of 7.2 percent under the military government (1974-71).  The ratio further declined during the post 1991 period, averaging only about 6.5 percent between 1991/92 and 1997/98.  Owing to large drop in public savings, gross domestic saving went down to negative 2.1 percent in 1999/00. The border conflict with Eritrea during the period 1999/00 and 2000/01 seriously affected domestic savings, particularly public saving.
 

Gross fixed capital formation as percent of GDP registered a significant increase after the 1991/92 reform: the investment ratio averaged 15.2 percent during the period 1991/92 to 1997/98.
  Nonetheless, the ratio of investment for Ethiopia is far below the average for developing countries, estimated at 25.7 percent in 1998/99.  Moreover, gross domestic investment in percent of GDP in Ethiopia declined to 13.3 percent in 1999/00.
  The widening resource gap also required substantial external sources.  For instance, gross domestic savings were able to finance only 34 percent of the gross domestic capital formation in 1997/98.
 

Total external debt stock (excluding ruble denominated debt to Russia) increased from 31.6 billion birr in 1998/99 to birr 44.6 billion in 1999/00, implying an increase in the external indebtedness of the country by 41.4 percent.  Because of the unsustainable level of external debt, Ethiopia has been put in the list of heavily indebted poor country (H.I.P.C) and is expected to benefit from the HIPC initiative of the World Bank and IMF. The country's external debt to GDP stood at 86.5 percent in 1999/00.
 

The structure of the external sector did not show any marked change over the last two or three decades. Ethiopia's export sector is highly dependent on a few agricultural commodities such as coffee, hides and skins, pulses and oilseeds, and chat. Coffee alone accounts for more than 60% of foreign-exchange earnings. The dependence on coffee has become even more dominant in recent years, rendering the country's external sector more susceptible to shocks that affect production and world price developments. Receipts from coffee have declined sharply in recent years due to the collapse of prices in the international market. As a result, the trade gap is thought to have widened to unprecedented levels in the last two years. 
Inflation in Ethiopia has never been a serious and persistent threat to saving, investment or purchasing power of consumers. In the 1980s, for instance, the highest rate of inflation recorded was 18.5 during the drought year of 1984/85.  Inflation rates were not out of control (not exceeding 21%) even in the last years of the military government (e.g. 1990/91 and 1991/92) when most parts of the country were affected social upheavals. Inflation rates went down considerably under the Transitional and Federal Government.  Throughout the period since 1992/93, prices increased by less than 5 percent, except in the drought year 1994/95 that witnessed a 13 percent inflation rate. A negative 4.5 percent was also registered in 2000/01 (Table 1.1). The predominance of the subsistence economy or the low degree magnetization, and sound macroeconomic policies and management are believed to have eased the pressure on prices in Ethiopia.
 

Table 1.1: Gross Domestic Producer at 1980/81 Constant Factor Cost 

	
	1989/90
	1990/91
	1991/92
	1992/93
	1993/94
	1994/95
	1995/96
	1996/97
	1997/98
	1998/99
	1999/00
	2000/01

	1.GrossDomestic Product

GDP (Millions of Birr**)

GDP per capita (Birr)
	11432.7

243.1
	10938.1

223.4
	10534.6

210.4
	11798.7

227.4
	11999.3

223.0
	12644.3

229.3
	13987.1

250.0
	14709.9

55.2
	14572.6

246.6
	15460.9

255.7
	16284.3

260.1
	17688.6

274.7

	2.SectorialDistributionofGDP%

     Agriculture

     Industry

     LMS Manufacturing
     Distributive Services

     Other Services
	50.9

11.1

(4.9)

14.9

23.2
	55.9

9.4

(3.1)

11.9

22.8
	56.5

9

(2.9)

12.1

22.4
	53.5

10.4

(3.9)

13.2

23
	50.7

10.9

(4.3)

13.8

24.7
	49.7

11.2

(4.4)

13.9

25.2
	51.5

10.6

(4.3)

13.7

24.1
	50.7

10.8

(4.4)

14

24.5
	45.7

11.2

(4.3)

15

28.1
	44.7

11.7

(4.8)

14.6

29
	43.2

11.5

(4.8)

14.9

30.4
	44.9

11.3

(4.7)

14.5

29.4

	1.Annual Growth Rates (%)

   GDP

   Agriculture

   Industry

   LMS Manufacturing

   Distributive Services

   Other Services
	4.1

5.3

-4.7

-3.3

4.4

5.7
	-4.3

5.2

-19.1

-39.6

-23.5

-5.8
	-3.7

-2.7

-7.1

-9

-2.5

-5.2
	12

6.1

28.5

49.1

22.2

14.8
	1.7

-3.7

7

12.7

6.2

9.2
	5.4

3.4

8.1

9.4

6.4

7.7
	10.6

14.7

5.4

7.8

9

5.9
	5.2

3.4

6.8

5.7

7.7

6.7
	-1.2

-10.8

2.3

-3.5

5.6

13.4
	6.3

3.8

11.3

19.8

3.5

9.8
	5.3

1.9

3

5

7.5

10.4
	9

13.2

6.7

7

6.1

5.2

	4.Inflation Rate(%)
	5.2
	20.9
	21
	10
	1.2
	13.4
	0.9
	-6.4
	2.33
	4.8
	4.2
	-4.5

	5.Population (million)
	47.4
	48.8
	50.2
	51.6
	53.1
	54.6
	56.4
	58.1
	59.9
	61.7
	63.5
	65.4

	    Growth rate (annual)
	2.9
	2.9
	2.9
	2.9
	2.9
	2.92
	2.92
	2.92
	2.92
	2.92
	2.92
	2.92


Source: MEDaC; (2000). Data of 1999/00 and 2000/01 are forecasted value

** The exchange rate ranged roughly between 5 and 8 birr to 1 USD between 1992 and 2001.

1.2
Objectives 

Nearly all social and economic development indicators reveal that Ethiopia is pitifully  lagging behind the rest of the world. The country has neither tangible mineral resources nor rich agricultural potential to accelerate its development. But it can make use of new technologies and improve the efficiency at which its available resources are used and thereby achieve a reasonable rate of growth. 

ICT have a positive impact on economic growth and development.  The predominance of ICTs in the global economy means foreign direct investment and global business are more likely to establish themselves in countries that offer better telephone and Internet connections; whereas, failing to develop technological capabilities implies exclusion and marginalization. 

ICTs contribute to economic growth by making global and domestic operations (both in the private and public sectors) more productive and efficient. ICTS increase the effectiveness of services such as health and education.  With the help of ICTs, rural and isolated communities could obtain accurate information on fair prices for their products and access regional and national markets.  Incomes of the poor are generally known to grow faster in telecommunications-intensive economies.
 

The objective of the study is, therefore, to collect and analyze the information the country needs to participate in a global information economy. More specifically, the study attempted to:

i. Track the status of ICT-infrastructure related to telephony, Internet, computers, television and radio. 

ii. Assess the management capacity of the government.

iii. Examine the extent of human resource development and institutional capacity in the area of ICTs.  

iv. Track ICT activities across different sectors - three sectors, education, health and public administration are selected from the list given in the TOR (Annex I). 

v. Address the specific economic/industrial dimensions of ICT.

Details of the study objectives are given in the Terms of Reference (Annex  I).

1.3   Methodology

Two major approaches are employed in generating data for this study: survey and secondary data. A survey of institutions/firms and individuals is undertaken using structured and pre-tested questionnaires as well as checklists.  The institutions/firms are of two types: 

(a) public and private ICT firms involved in offering ICT training (short- and long-term) and importing / distributing ICT technologies (hardware and software) - supply side; and 

(b) public and private organizations operating in the selected sectors, i.e., education (schools, universities/ colleges), health, and public administration - demand side.

Individuals working in the three sectors and students were also contacted.  Both ICT professionals and ICT users – students, teachers, doctors, and other employees working in the institutions of the three sectors were interviewed.

Ethiopia has a Federal System of government with nine autonomous states constituting the Federal entity. The survey is conducted in the Federal capital, Addis Ababa, where most of the ICT activities and policy-making government institutions are concentrated. In addition, four major towns, namely Nazareth, Bahir Dar, Mekelle and Awassa, which serve as the capitals of Oromiya
, Amhara, Tigray, and Southern Nations and Nationalities Regional States, respectively, are included in the study. 

Attempts have been made to select a reasonable sample size in all cases. Systematic random sample survey is used wherever the population size is relatively large, and purposive sample was taken where the population size is small. The two survey categories, institutions/firms and individuals, are handled separately.

Institutions/ firms 

With regard to private companies engaged in importing and distributing ICT goods and services, a sample of 44 firms in Addis Ababa, and 18 firms in the four regional towns was identified.  The Ethiopian Telecommunication Corporation, the only public institution engaged in importing and distributing ICT goods, was also among the sample firms.

There are three types of schools and colleges in Ethiopia: those owned by the government, private and NGOs. All three types of schools and colleges were included in the survey to track the extent of ICT penetration in schools. Since the number of public schools is relatively large in Addis Ababa, it was planned to take a sample of 12 primary, 7 secondary and 3 tertiary colleges and the Addis Ababa University (with more than 10 faculties and 30 departments). 

The number of non-government  educational institutions  (private, NGO and Mission schools) is rapidly increasing in the capital city; hence 13 primary and secondary and 7 tertiary colleges were identified for the survey. 

As the number of schools is limited in the four towns, only one from each primary, secondary and tertiary school owned by the government, private and mission/NGO were included in the survey design. In addition, one tertiary institution was selected from each of the four survey areas. 

Government ownership of health facilities is extensive in Ethiopia.  Health center and hospital are the major categories of government health service providers, hence 5 hospitals and 5 health centers in Addis Ababa and nearly all facilities in the four other were identified. 

Private facilities include pharmacies, clinics (small, medium, and higher) and hospitals. The survey design included a sample of 5 pharmacies, 15 clinics and 2 private hospitals in the Addis Ababa survey. It was planned to take one facility from each group of private health facilities in the four towns.

Individuals

A total of 10 students and 10 teachers from each sample schools in Addis Ababa and 5 teachers and 5 students in the other survey areas were included in the survey design to assess ICT penetration in primary and secondary schools. The sample size from each of the sample tertiary institution was 2 instructors and 10 students in the capital city and 2 instructors and 5 students in the Regions. The number of health professionals and government employees ranged from 1 to 3 for each institution visited. The survey design has also included two professionals working in all the sample institutions 

All relevant secondary data were also collected from public institutions connected with ICT infrastructure, policy and regulatory framework.  Discussions were also held with several ICT professionals to get further insight on the same and related issues. 

All in all, it was planned to contact 2,607 respondents (both institutions and individuals) (Table 1.1). But the total number actually contacted was only 2,192. This is mainly attributed to the limited number of IT professionals working in the various institutions that made it impossible to get the planned sample size (328). As most institutions have no IT professionals, only 62 were interviewed. Public enterprises and professional associations were also dropped from analysis, as the data were incomplete. A total of 8 different, though somewhat similar, sets of questionnaires and checklists were developed. 
Table 1.2: Total Number of Questionnaires Distributed to Sample Areas

	Type of Questionnaire
	Addis Ababa
	Awassa
	Bahir Dar
	Mekele
	Nazareth
	Total

	1. Institutions    connected with ICT Infrastructure and strategic planning                  

   
	
	
	
	
	
	

	        NICI strategies and polices
	5
	1
	1
	1
	1
	9

	        Regulatory & License Regimes 
	2
	2
	2
	2
	2
	10

	        ICT Legislation 
	2
	1
	1
	1
	1
	6

	2. Capacity development and sectoral applications 

2.1  Education
	
	
	
	
	
	

	       Educational establishments
	85
	12
	8
	11
	12
	128

	       Teachers           
	390
	36
	24
	31
	36
	517

	        Students  
	960
	54
	35
	49
	54
	1152

	        IT professionals *
	160
	24
	16
	22
	24
	246

	2.2  Health
	
	
	
	
	
	

	       Health Facilities 
	32
	3
	3
	3
	3
	44

	       Health Professionals
	80
	5
	5
	5
	5
	100

	       IT professionals *
	50
	6
	6
	6
	6
	74

	2.3  Public administration
	
	
	
	
	
	

	       Institutions 
	18
	6
	6
	6
	6
	42

	       Employees
	36
	12
	12
	12
	12
	84

	       IT professionals *
	36
	12
	12
	12
	12
	84

	2.4  Public enterprises @
	
	
	
	
	
	

	       Enterprises 
	4
	-
	-
	-
	-
	4

	      Employees 
	8
	-
	-
	-
	-
	8

	        IT professionals *
	8
	-
	-
	-
	-
	8

	2..5  Profes. Associations@
	6
	1
	1
	1
	1
	10

	6. ICT Industry 
	53
	5
	5
	5
	5
	73

	                     Total
	1935
	186
	137
	169
	180
	2607


@ Dropped from analysis because of incomplete data.

* Only 62 of the planned 328 IT professionals were actually contacted.

2. 
ICT INFRASTRUCTURE - INDICATORS AND BENCHMARKS

         General description 

         The introduction of telecommunication dates back to 1894. Telecommunication networks have expanded over the years under government ownership and control. In 1996, the telecommunication sector was restructured and the Ethiopian Telecommunication Agency (ETA) was established as a regulatory body. The Ethiopian Telecommunication Corporation ETC (formerly known as the Ethiopian Telecommunication Authority) was made responsible for operational activities only. ETC was organized as an independent public company under a leadership of government appointed  board of directors with an autonomous status. In spite of the recent liberalization and privatization measures in the different sectors, the telecommunication industry has remained under the government control, and the ETC is the monopoly provider of fixed and mobile telephone, facsimile, ISP, telegraph and telex services.

        Between 1987/88 and 2000/01, the Corporation has expanded its geographic coverage and introduced new services (Annex II). For instance, automatic exchange capacity increased from 100,400 in 1987/88 to 433,299 in 2000/01 (representing an annual growth rate of 15.2%). The manual exchange capacity declined from 25,265 to 20,750 over the same period (a decline by 2.7% per annum). Digital exchanges became operational in 1988 and about 80% of the total capacity was digital by 2000/01.

         The number of telephone line subscribers increased by 10% per annum, from 105,985 in 1987/88 to 283,683 in 2000/01. The number of facsimile subscribers grew by about 24% per annum over the same period. Nevertheless, the company was unable to meet the growing demand and the waiting list for telephone jumped from 83,570 in 1987/88 to 230,255 in 1997/98. The list started to decline since 1997/98 and reached 155,208 by 2000/01.

Internet services were introduced in 1996/97 with 1,042 subscriptions. By 2000/01, the number of subscribers increased to 4,073 (Annex II). As of March 2002, the total number of Internet subscribers rose to 6,487. 

Mobile telephones became operational in Ethiopia in 1998/99. As in other parts of the world, demand for mobile telephone has remained very high in the country: the total number of subscriptions increased from 6,740 at the beginning (1998/99) to 27,532 in 2000/01. Annual growth rate of mobile subscription exceeded 100% during the period of 1998/99 to 2000/01.

ETC is one of the most profitable public companies in Ethiopia. In 2000/01 the corporation’s net profit was estimated at over 100 million US dollar (836 million birr). The level of profit has rapidly increased in recent years with the significant expansion of the telephone subscriber lines and the introduction of Internet and mobile services.

2.1   Telephony

        (i)   Telephone

As shown on Table 2.1, the teledensity varies enormously by region/regional town. The number of people per main telephone line, ranged from 15.4 for Addis Ababa (the capital city) to 1935 in Somali, a region mainly inhabited by nomadic pastoralists. Teledensity is often more than 10 times higher in the regional capitals than in the region as a whole. Overall, there were 224 people per telephone or 4.5 telephone lines per 1000 inhabitants.

Table 2. 1: Teledensity statistics: Distribution by regions and regional towns

	No.
	Regions and

Main Towns
	Population

(in ‘000)
	Main Lines (2000/01)
	Total Connected Lines


	
	
	
	Number of telephone
	Pop per

telephone
	Telephones per 1000 inhabitants


	Number of telephones
	Pop per telephone

	
	Addis Ababa*
	2495
	162516
	15.4
	65.9
	165532
	15.1

	2
	Amhara
	16298
	29024
	561.5
	1.9
	29807
	546.8

	
	Bahir Dar@
	232
	5016
	46.3
	21.6
	5094
	45.5

	3
	Oromiya
	22354
	45358
	492.8
	2.0
	46783
	477.8

	
	Nazareth@
	333
	9141
	36.4
	27.5
	9214
	36.1

	4
	SNNP
	12515
	15839
	790.1
	1.3
	16619
	753.1

	
	Awassa@
	425
	2694
	157.8
	6.3
	2818
	150.8

	5
	Tigray
	3694
	13117
	281.6
	3.6
	13827
	267.2

	
	Mekele@
	129
	6874
	18.8
	53.2
	7155
	18.0

	6
	Dire Dawa*
	318
	8592
	37.0
	27.0
	8714
	36.5

	7
	Afar
	1216
	1002
	1213.6
	0.8
	1075
	1131.2

	
	Asayita@
	59
	460
	128.3
	7.8
	476
	123.9

	8
	Somali
	3698
	1911
	1935.1
	0.5
	2051
	1803.0

	
	Jijija@
	292
	1911
	152.8
	6.5
	1951
	149.7

	9
	Beninshangul
	537
	669
	802.7
	1.2
	710
	756.3

	
	Assosa@
	87
	669
	130.0
	7.7
	692
	125.7

	10
	Gambella
	211
	646
	326.6
	3.1
	677
	311.7

	
	Gambella@
	33
	646
	51.1
	19.6
	669
	49.3

	11
	Harari
	160
	5009
	31.9
	31.3
	5092
	31.4

	
	Harar@
	97
	5009
	19.4
	51.5
	5092
	19.0

	Total (Regions)
	63,496
	283,683
	223.8
	4.5
	290,887
	218.3


                *These are city-states without regional government status

                       @ Capital towns of the respective regions

Installed capacity of telephone lines in the country was 511,474 in 2000/01, as compared to 283,683 actual main lines (or 290,887 total connected lines). Addis Ababa alone accounts for 55% of the installed capacity and 57% of the total main lines. The expressed demand, the sum of the main lines and the waiting list, was given as 438,891 or 86% of the installed capacity in 2000/01. It can also be observed that the main lines satisfy 65% of the expressed demand country wide (65% in Addis Ababa and 64% in other regions) (Table 2.2).

Table 2.2: Installed capacity and telephone subscription demand in Addis Ababa and other regional states (as of 2000/01)

	Regions
	Installed 

Capacity 
	Teledensity
	Waiting


	Expressed

Demand
	Main lines

As % of expressed 

Demand 
	Expressed

demand 

as % of 

capacity

	
	
	Main

lines
	Total 

Connected 

lines 
	
	
	
	

	Addis Ababa
	280677
	162516
	165532
	87176
	249692
	65.1
	89.0

	Other Regions
	230797
	121167
	125355
	68032
	189199
	64.0
	82.0

	Total
	511474
	283683
	290887
	155208
	438891
	64.6
	85.8


Average telecommunication charges per period (3 minutes) for inter-urban calls varied from USD 0.07 to USD 0.85, mainly depending on distance. The charges for international calls ranged between USD 1.67 and USD 7.72 per 3 minutes. Urban calls required only USD 0.02 per period in 2000/01 (Table 2.3). Connection fee for fixed telephone line was USD 37 in Ethiopia, while the monthly subscription fee is USD 1.0 for residential use and USD 2.1 for business application.

Table 2. 3: Average telephone communication charges per period (3 minutes)  (in USD) 

	Interurban

Calls*
	Urban calls** 
	International

Calls***

	0.07 - 0.85
	0.02
	1.67 - 7.72


 * Different rates as per distance of areas (e.g. Addis –Akaki is the lowest while from Gambella-Adwa is the   highest)

             ** Urban calls includes residential, business and government subscribers

           *** Different rates as per distance of country (e.g. Ethiopia –Dijoubti is the lowest while from Ethiopia-USA is the highest)

Sectoral distribution of telephone lines by type of organization shows that residential and business use account for 66.6 and 19.2%, respectively. The private sector as a whole uses 85.8% of the lines, while the government and international organizations account for 11.9 and 2.3%, respectively (Table 2.4).

Table 2.4: Telephone connectivity (mapping and distribution) by sector and type of   organization 

	Government

 Sector
	Private Sector
	International

Organizations


	Total

	
	Residential Access
	Business Access
	
	

	No. of Telephone
	% of total
	No. of Telephone
	% of total
	No. of Telephone
	% of total
	No. of Telephone
	% of total
	No. of Telephone
	% of total

	33892
	11.9
	189020
	66.6
	54330
	19.2
	6441
	2.3
	283683
	100.0


Note: Connection fee for residential and business telephones line is USD 37 and, the monthly subscription fee is USD 1.0 and USD 2.1 respectively 

There are no independent evaluations of the performance of the ETC. According to the company’s own assessment, it takes 17.8 days to connect a subscribers and the fault per year per subscriber line is only one. The fault is cleared within 40 hours for 54.9% of the cases. But the Corporation admits that 85% of all cases are cleared with in 30 days, while the rest 15% get clearance in more than 30 days (Table 2.5)

Table 2.5: Average rate of utilization (9 months data, up to May 2002)

	Performance indicators (subscriber network)

	Connect a subscriber

(days)
	Fault per year per subscriber line
	Fault clearance rate (%)

	
	
	Within 8 hours
	Within 40 hours
	Within 30

days
	Over 30 days

	17.82
	1
	19.3
	54.9
	85.0
	15.0


(ii) Telecenters 

A full-fledged multi-purpose telecenter may include phone services.  Internet access, media services, computer training and business services, among others.  There is only one active telecenter run by the ETC in Addis.  But there are private ICT firms that offer Internet as well as computer services (see the section on ICT industry). Pay stations are places through which national and international telecommunication services are provided to the public. A pay station mainly provides telephone services and their distribution by region is given in Table 2.6. Eighty-five percent of the pay stations are found in the four major regions, Amhara, Oromiya, SNNP and Tigray. Access to pay stations is very low with an average of 92,400 inhabitants per station for the country in general.  Regions such as SNNP, Somali and Amhara have above the average number of people per pay station. 

Table 2.6: Telecenter  (pay station) density by region 

	No.
	Regions and Capitals
	No. of pay station
	% Of total

(pay stations)
	Population per pay station (‘000)
	Pay station per

1000 inhabitance

	1
	Addis Ababa
	38
	5.53
	65.7
	0.015

	2
	Amhara
	154
	22.42
	105.8
	0.009

	3
	Oromiya
	261
	37.99
	85.6
	0.011

	4
	SNNP
	99
	14.41
	126.4
	0.008

	5
	Tigray
	70
	10.19
	52.8
	0.019

	6
	Dire Dawa@
	1
	0.15
	318.0
	0.003

	7
	Afar
	18
	2.62
	67.6
	0.015

	8
	Somali
	30
	4.37
	123.3
	0.008

	9
	Beninshangul
	10
	1.45
	53.7
	0.019

	10
	Gambella
	5
	0.73
	42.2
	0.024

	11
	Harari@
	1
	0.15
	160.0
	0.006

	Total
	687
	100.0
	92.4
	0.011


@ These are mainly cities/towns where residents have access to telephone lines and the population per telephone is relatively very low

(iii) Flow of traffic

As shown in Table 2.7, the number of incoming international calls averaged 42,704,000 minutes per year in the past five years. The incoming calls were also about 3.5 times the outgoing international calls. The average (over 5 years) number of local pulse per year was a little over 1 billion and it is projected to increase to 1.8 billion in 2002/03. Operator assisted calls are expected to reach 7 million pulses in 2002/03, down 16% from the five-year average before 2001. The share of operator calls is less than 1% of the total local pulses.

Table 2.7: Local and international telephone calls per year 

	Average no. of incoming international minutes per year

 (in '000)
	Average no. of outgoing international minutes per year

(in '000)
	Average no. of local pulse per year  (in '000)
	Operator assisted calls 

(‘000 minutes)

	Past

(5 yrs

 average)
	Present

(2001/02)
	Forecast

(2002/03)
	Past

(5 yrs

 average)
	Present

(2001/02)
	Forecast

(2002/03)
	Past

(5 yrs

 average)
	Present

(2001/02)
	Forecast

(2002/03)
	Past

(5 yrs

 average)
	Present

(2001/02)
	Forecast

(2002/03)

	42704


	37542
	42000
	12364
	12955
	14000
	1016680
	1470571
	1823444
	8290
	5230
	7000


(iv) Mobile Phone 

Mobile telephone services are available in Addis Ababa and two nearby towns, Debre Zeit and Nazareth that are located along the main high way extending about 120 kms south of the capital. The charge per minute for off-peak hours within Addis Ababa was about half of the rate during peak hours (USD 0.04 as compared to USD 0.08-0.09) in 2001. The cost of a mobile handset is USD 70 to 435 on the average. Low cost sets are popular and these have facilitated  the rapid expansion  of mobile telephone (Table 2.8). Pre-paid cards, to be introduced in the near future, will accelerate mobile penetration as this will simplify operators' collection system and indeed guarantee 100% collection
Table 2.8:  Mobile phone subscribers and load charges (as of July 2001) 

	City/town
	Total

Number
	% of total fixed line 

Subscribers
	Average charge per minute (USD) 
	Average mobile handset cost


	
	
	
	Peak Hours
	Off peak Hours

	

	
	
	
	Mobile-mobile
	Mobile-fixed-mobile
	Mobile-mobile
	Mobile-fixed-mobile
	

	Addis Ababa

Nazareth

Debre Zeit
	27532* 


	14.9
	0.08
	0.09
	0.04
	0.04
	70.60 - 435.30


*The total number of fixed subscribers lines in Addis Ababa, Nazareth and Debre Zeit

Nearly 91% of the mobile phones are in the private sector (71% individuals and 21% business). Mobile phone, have become very popular among business people.  Most of the individual subscribers are believed to use their mobiles for business purposes (e.g. small private business). The government sector and international organizations account for 4.1 and 4.5% of the total cellular phones respectively (Table 2.9).  The government share of mobiles is only one third of its share of fixed lines (11.9%).  By contrast, international organizations have been faster in buying mobile phones, as the share of mobiles was found to be nearly twice as much as their share of fixed lines (2.3%).

Table 2.9: Mobile connectivity (mapping and distribution) by sector, type of organization and gender (as July 2002)         

	Government

 Sector
	Private Sector
	International

Organizations
 
	Total


	
	Individuals
	Business Access
	
	

	No. of Mobiles
	% of total
	No. of Mobiles
	% of total
	No. of Mobiles
	% of total
	No. of Mobiles
	% of total
	No. of Mobiles
	% of total

	1175
	4.1
	20101
	70.7
	5889
	20.7
	1270.0
	4.5
	28438
	100.0


The performance of mobile utilization as measured by success rate was 42% for switches, 86% for handover and 91% for call as February 2002. The success rate during congestion hours was 36%. The traffic forecast for 2002/03 was estimated at 166 million minutes for local calls and 2.9 million for international calls. International calls constituted 1.7% of the total traffic (Table 2.10).

Table 2.10: Performance indicators of mobile utilization and traffic forecasts (as of February 2002)

	Performance indicators (in percent)
	Traffic forecast for 2002/03 

( ‘000 minutes)

	Mobile

(Switch)
	Mobile radio network
	Local call
	International 

Call

(outgoing)

	
	Handover success rate
	Call success rate
	Dropped call rate
	Congestion
	
	

	42.4
	85.8
	90.8
	1.2
	36.3
	166,000
	2910


2.2. Internet 

By March 2002, the number of Internet subscribers rose to 6,487 and the geographic coverage expanded to 8 major towns (including Addis Ababa). Nevertheless, 96% of the total subscribers were from Addis Ababa in 2002. The number of subscribers per 1000 people was 2.5 in Addis Ababa as opposed to a mere 0.24 for the other towns or 0.1 for the country as a whole (Table 2.11).

Table 2.11: Number of Internet subscribers (as of March 2002)

	No.
	Regional towns
	Internet subscribers by regional capitals
	Subscriber per 1000

	
	
	
	

	1
	Addis Ababa
	6198
	2.50

	2
	Bahir Dar
	47
	0.20

	3
	Nazareth
	26
	0.08

	4
	Awassa
	51
	0.12

	5
	Mekele
	68
	0.53

	6
	Dire Dawa
	73
	0.23

	 7
	Kombolcha
	7
	0.13

	 8
	Jimma
	17
	0.14

	
	Total
	6487
	0.10


Sixty-six percent of the Internet subscribers are private customers (Category I and II) with only 8 or 15 free hours online per month. International organizations, embassies, business operators and for-profit government enterprises (also known as category III customers) account for 19% of the subscription. Public educational and academic institutions, health, agriculture and similar offices (category IV) account for 5% of the total subscriptions, while non-profit indigenous and government organizations (category V) account for 9%. All customers under category III to V have 40 free hours online per month (Table 2.12).

Table 2.12: Internet connectivity (mapping and distribution) by sector and type of organization (as of May 2002) 

	Category* I & II
	Category III
	Category IV
	Category V
	Total


	No. of Subscribers
	% of total
	No. of Subscribers
	% of total
	No. of Subscribers
	% of total
	No. of Subscribers
	% of total
	No. of Subscribers
	% of total

	4300
	66.3
	1248
	19.2
	343
	5.3
	596
	9.2
	6487
	100.0


* Category I & II include customers with 8 and 15 free hours online hours per month, respectively

  Category II includes international NGOs, embassies. Business sectors and for- profit 

  government enterprises (e.g. CBE, EAL, etc) with 40 free online hours per month.

    Category IV includes public educational & academic institutions, health and agricultural sectors with 40 free online hours per month. Category V includes all for non-profit indigenous and government organizations with 40 free online hours per month.  

Table 2.13 describes the different charges of Internet users. Connection fees vary between USD 56 for category I users to USD 113 for category IV users. The monthly fee ranges from USD 19 (for C-I for 8 hours use/month) to USD 75(for C-IV for 40 hours use/month). The use of the Internet service above the monthly-allowed hours costs USD 2 - 4 per hour. All customers in the five categories access the Internet through a dial-up system. Customers with leased line from the ETC, on the other hand, pay a connection fee of USD 500 and a monthly fee of USD 1000 per month for unlimited hours per month.  There is only one telecenter operated by ETC that provides Internet services and the charges are USD 0.11 per minute.
 No data were obtained regarding home versus work usage and access, but a good share of C-1 subscribers is believed to be for home usage. 

 Table 2.13: Internet access charges (in USD) (up to August 2002

	Access type
	Subscriber category
	Connection fee
	Monthly fee
	Allowed hours/month
	Extra charge rate/hour
	Telecenter Internet charges/minutes*

	Dial up
	C-1

C-2

C-3

C-4

C-5
	56

75

56

113

38
	19

34

38

75

25
	8

15

40

40

40
	4

4

2

4

2
	0.11



	Leased line
	-
	500
	1000
	Unlimited
	-
	


           * Internet service is provided only at Filwoha Branch of ETC

ETC is the only Internet service provider (ISP) in Ethiopia.  Lack of competition has contributed to inefficiency and in adequate investment in the Internet expansion. The Internet bandwidth is very small. For instance, the bandwidth from the ISP to the Internet backbone is only 4Mb for uploading and 10Mb for downloading (Table 2.14). The maximum bandwidth from user to ISP is 56 Kb for dial-up access and 64Kb for leased lines. Internet service is generally characterized by slow speed, especially when traffic includes more number of web pages and graphic files.

Table 2.14: Internet bandwidth 

	Average bandwidth (per second) to ISP
	Long hall bandwidth (per second) from the ISP to the Internet backbone

	Number of local Internet service providers (ISP)

	32 – 56 Kb*
	10 Mbs down 

4 Mbs up
	1


* Dial up cases 

The total number of local web-sites increased from 68 in 2000/01 to 88 in 2001/02 and the number is projected to rise to 100 in 2002/03. These figures are too small to talk about per capita of web-sites (Table 2.15). Government web sites do not have information that is useful to the general public or institutional customers.  No applications or enquiry can be submitted through the Internet. Applications that serve to increase the productivity and efficiency of the civil service have yet to be introduced.

Table 2.15: Number of local Web-sites

	Past

(2000/01)
	Present

(2001/02)
	Forecast (2002/03)

	Total

No.
	% of

Pop.
	Total

No.
	% of

Pop.
	Total

No.
	% of

Pop.

	68
	0.0
	88
	0.0
	100
	0.0


Low-speed, together with high service charges, has undermined the benefit of Internet connections in Ethiopia. The long waiting time for connection and the difficulty of sending/downloading documents have discouraged users. The service has also become very expensive and many institutions, including many departments of Addis Ababa University, have limited staff access to limited number of hours. The recent decision to lower charges is, therefore, highly desirable.

2.3   Computers, TV and Radio

There are no institutions that register the number of computers, TV sets and radios in the country. According to the estimations of ITU (the International Telecommunication Union), there were 75,000 computers in 2001. In other words, 0.12% of the population have access to computers and 367,000 TV sets in 2000.  About 2.8% of the total households in the country have TV sets according to ITU. A national survey in 1999/00 showed that 18.4% of the population owned radios (Table 2.16).

                             Table 2.16: Stock of computers, TV sets and Radio 

	  
	Total

No.
	% of  Pop./

households

	Computers
	75,000*
	0.12

	       TV sets
	367,000*
	   2.8

	         Radio
	11689631**
	 18.41


* ITU world telecommunication development report 2002. The data is for     the year 2001.

            ** Tassew Woldehanna and Tekie Alemu, poverty profile in Ethiopia1999/00, Welfare monitoring unit, MOFED, Jan.31, 2002. The data refer to the 1999/00 national survey of the Central Statistical Authority

The distribution of TV sets is obviously concentrated in the major urban centers where there are more people who can afford the cost and where electricity is available. The cost of a TV set (after the 5% sales tax and 12% duty) is about USD 421 or the equivalent of 4 times (nearly 400%) of the country’s per capita income (USD 106, according to the estimates of ITU). Import duties and sales tax of TV sets alone cost USD 61 or about 58% of the GDP per capita. By contrast, radios are cheaper and relatively more evenly distributed throughout the country. On average, a 3-band radio (with known brand names such as Phillips, Sony, Sanyo, etc) costs about USD 28 (after duty and sales tax) (Table 2.17). Non-established brand names have also become extremely cheep (up to USD 10 for 3 band) nowadays.

                 Table 2.17: Costs of Computers, TV and Radio
	
	Average retail cost (in nominal USD)

	
	Before duty 

and tax
	% of GDP per capita
	After duty

and tax
	% of GDP per capita

	Computers (Dell) Pentium III and 15”monitor
	1464.7
	1381.9
	1713.7
	1616.7

	TV sets (Sony21” or JVC
	359.8
	339.4
	421.0
	410.7

	Radios (3 bands)
	24.40
	23.00
	28.1
	26.5


The cost of a computer is exorbitant relative to the average income of Ethiopia: nearly 16 times (or 1617% of) the GDP per capita income. From this it can be inferred that the vast majority of the population cannot own computers. High cost of computers is also identified as one of the most important constraints in the expansion of computer and Internet use (see the section on sectoral application).

There are no private TV or radio stations in Ethiopia. The bill allowing private participation is expected to be approved by the parliament and the regulator agency will become operational before the end of the year. Currently, the government owned station is the only local TV operator in the country. The station used to have a single channel, Ethiopian TV (ETV), until TV Africa was inaugurated some three years ago. TV Africa has no local content, as it is prepared in South Africa. Ethiopian TV broadcasts its program mainly in Amharic, the national language. It also uses the Oromifa and Tigrigna (local languages) as well as the English language to broadcast news and a few other items for about one hour in each language every day.

The broadcast time of ETV is limited to about 5:30 hours per day during the weekdays and about 17 hours on Saturdays and Sundays. More than 85% of the programs are produced within the country with little input from foreign sources. Nationally produced news and government sponsored programs are important components of the total broadcast time.

A small number of households and institutions that bought the necessary accessories have access to satellite TV channels of international broadcasters (e.g. CNN, BBC).  There are no Cable TV subscribers, but few cases of pay-TV subscribers wireless technology.

There are two government (federal) owned radio stations in Ethiopia. The most important is the Ethiopia Radio and it has two channels, one is intended for national and international audience. It mainly uses the national language to broadcast its programs. The FM 97.1 Radio station (the second channel) that can reach Addis Ababa and its environs was launched some two years ago. 

The second radio station, Education by Radio, covers most parts of the country and its primary role is to provide radio education to primary schools and distance education (high school) to adults. 

There are also two local radio stations owned by regional governments, the Amhara and Tigray regional states. The focus is mainly on local issues using local languages (Amharic in Amhara and Tigrigna in Tigray) (Table 2.18).

The private radio station, known as Radio Fana, is not strictly private-owned. It was originally a clandestine radio of the Ethiopian Peoples Revolutionary Democratic Forces (EPRDF) i.e., before the resistance force took power in 1991. Radio Fana, which has both public and private features, broadcasts its program in a number of local languages, including Amharic, Oromifa, Tigrigna, Somaligna and Afarigna.

Table 2. 18: Number and type of channels and local broadcasters

	
	TV 
	Radio

	
	Government
	Private
	Government (Federal)
	Private
	Regional government

	Number of stations
	1
	-
	2**
	1@
	2

	Number of channels
	2*
	-
	4***
	1
	2


* Ethiopian Television (ETV) has two channels: the two channels are Ethiopian Television (ETV) and TV Africa

** Ethiopian Radio and Education by Radio (Legedadiradio station).

*** Ethiopia Radio has two channels i.e. National & International broadcast and FM 97.1, whereas Education by Radio has only one channel

@ This radio station (Radio Fana has no clear status. It is difficult to tell whether government or private company owns it. It used to be owned by the ruling party (as clandestine radio station) before the party took power in 1991.

3. 
SECTORAL APPLICATIONS OF ICTs

This section presents the level of ICT application and penetration in sectors identified for this study: Education, Health, and Public Administration/Institutions. The data for the study were obtained through a survey of institutions and individuals associated with the selected sectors in Addis Ababa and other four regional towns. The different categories of individuals included selected users on the demand side (i.e. teachers, students, medical doctors and employees of public institutions) and ICT professionals (supply side). 

The study employed various variables under the broad categories of indicators and benchmarks of ICT penetration, ICT operating expenditure, content of ICT and users &  usage of ICT in an attempt to assess the status of ICT in the sample sectors and among the different categories of individuals.

3.1 The Education Sector

There are different types of schools in Ethiopia: schools owned and run by the government, local communities, private sector, mission/NGOs and churches/mosques. In order to track the extent of ICT penetration, sample schools were randomly selected from each school type. Moreover, a sample of teachers and students from each sample school were also included in the survey. Tertiary institutions include faculties and departments of universities and colleges.

The analysis is carried out by classifying the sample institutions, teachers and students into two broad categories: government and non-government. Government and local community schools are grouped as government since both are either fully or partially financed by the government.  All non-government educational institutions (private, mission/NGO and church/mosque) are put in the second group. The rationale for such classification is the similarity in the organizational and administrative structure of the educational institutions. Furthermore, as no significant differences were observed, all sample institutions taken from the four regional towns were grouped together and compared with Addis Ababa.

3.1.1.  Educational Institutions

i) Sample Characteristics
A total of 103 educational institutions, comprising primary, secondary and tertiary level of learning have been contacted. Nearly 68% of the sample institutions are located in Addis Ababa while the remaining 32% are selected from the other four sample areas (regional towns). A total of 156,495 regular students were enrolled and 4,427 permanent teachers/instructors were employed by the sample institutions (Table 3.1.1). 

Table 3.1.1: 
Number of educational institutions contacted with total student and teacher/instructors population
	Institutions
	Number of educational institutions  contacted
	Number of

Students
	Number of teachers/instructors

	
	
	Male
	Female
	Total
	Male
	Female
	Total

	Addis Ababa
	 Primary & Secondary

    Government

    Non-Government
	19

12
	27910

7963
	30500

5953
	58410

5186
	888

303
	428

157
	1316

460

	
	 Tertiary

    Government

     Non-Government
	24

15
	7635

6037
	1585

5186
	9220

11223
	846

210
	66

16
	912

226*

	Regional Towns
	Primary & Secondary

    Government

     Non-Government
	9

10
	20514

3382
	19564

3578
	40078

6960
	500

199
	232

60
	732

259

	
	Tertiary

    Government

     Non-Government
	10

4
	10263

1233
	4102

1090
	14365

2323
	432

72
	17

1
	449

73*

	Total
	103
	84937
	71558
	156495
	3450
	977
	4427


*Non-government colleges depend on part-time instructors hence, the number of full-time staff has relatively low.
(ii) ICT Penetration

Table 3.1.2 displays the distribution of IT professionals. Government owned schools are at a disadvantage compared to non-government schools: only 11% of the public schools in Addis Ababa reported IT professionals, compared to 83% for non-government ones. A similar discrepancy was also observed at tertiary level (33% for government educational institution in Addis Ababa as opposed to 73% for non-government). IT professionals are also highly concentrated in Addis Ababa (only 11% of the respondents reported working in the regions). The proportion of IT professionals in the total employees of the educational institution is only 3%. Female professionals account for about 22% of the total IT experts.  There are only two foreign IT professionals (Table 3.1.2)

IT professionals are particularly very small in number among public primary secondary schools (0.3% in Addis Ababa and none in the regional towns). IT experts account for about 3.7% of the academic staff in public tertiary institutions in Addis Ababa, compared to 27.4% in non-government colleges. The latter often offer more IT courses. The proportion of IT professional in the non-government colleges of the regional towns is also much higher than that of the public ones (Table 3.1.2).

Table 3.1.2: 
Percent of educational institutions reporting IT professionals and number of professionals    by gender and nationality

	Institutions
	%

Reporting

IT

Professionals
	% Of IT professional in the total teachers/

instructors
	Number of   IT professionals
	Number of foreign IT

Professionals

	
	
	
	Male
	Female
	Total
	Male
	Female
	Total

	Addis Ababa
	Primary & Secondary

   Government  

   Non-Government
	10.5 (2)

83.3 (10
	0.3 (4)

4.4(26)
	2

15
	2

5
	4

20
	0

0
	0

0
	0

0

	
	Tertiary

   Government

   Non-Government
	33.3 (8)

73.3 (11)
	3.7 (34)

27.4 (62)
	31

43
	2

19
	33

62
	1

0
	0

0
	1

0

	Regional

Towns
	Primary & Secondary

   Government  

   Non-Government
	0

30.0 (3)
	0

1.2 (3)
	0

2
	0

1
	0

3
	0

0
	0

1
	0

1

	
	 Tertiary

  Government  

   Non-Government
	20.0 (2)

100.0 (4)
	0.9 (4)

9.6 (7)
	4

7
	0

0
	4

7
	0

0
	0

0
	0

0

	Grand Total
	38.8 (40)
	3.0 (134)
	104
	29
	133
	1
	1
	2


Note: Figures in parentheses indicate number of institutions responding out of the total number of sample institutions under each category.
Table 3.1.3 shows that basic ICT courses are more widely given in non-government educational institutions than in government schools. For instance, in Addis Ababa and the regional towns, 26 to 33% of the public schools (primary and secondary) offer basic courses compared to 50 to 75% of the non-government schools. About 58% of the government and 80% of the non-government tertiary schools in Addis Ababa offer basic ICT courses. The corresponding figures for the regions are 80 and 100%. Introduction to computer applications is the most popular course followed by computer programming, information system analysis and networking and Internet. 

Table 3.1.3: Educational institutions offering basic ICT courses and type of courses offered 

(Multiple responses)

	
	% Offering basic ICT courses
	% Of institutions offering ICT courses

	
	
	Introduction to computer application
	Computer programming
	Information system analysis
	Networking and Internet

	Addis Ababa
	Primary & Secondary

    Government
	26.3 (5)
	100.0
	0
	0
	0

	
	    Non-Government
	75.0 (9)
	100.0
	0
	0
	0

	
	 Tertiary

    Government
	58.3 (14)
	100.0
	18.2
	33.3
	0

	
	   Non-Government
	80.0 (12)
	100.0
	76.9
	50.0
	69.2

	Regional Towns
	Primary & Secondary

    Government
	33.3 (3)
	100.0
	0
	0
	0

	
	     Non-Government
	50.0 (5)
	100.0
	0
	0
	0

	
	 Tertiary

     Government
	80.0 (8)
	100.0
	37.5
	12.5
	0

	
	     Non-Government
	100.0 (4)
	100.0
	100.0
	75.0
	75.0

	Total
	58.3 (60)
	100.0
	35.0
	23.3
	23.3


                    Note: Figures in parentheses indicate number of institutions responding out of the total number of sample institutions under each category.

Overall, 32% of the educational institutions offer specialization `areas in computer science (Table 3.1.4). Non-government schools seem to have more interest in ICT than government schools: 17% of the total government as opposed to 47% of the private tertiary institutions in Addis Ababa, and 20% of the government as opposed to 100% of private tertiary institutions in the regional towns train students in various specialization areas of computer science. The total number of IT students enrolled in the tertiary institutions in 2001/02 was 2442, from this about 27% were females.    

Table 3.1.4: Colleges and departments (of university) that offer specialization areas in computer science and number of IT students in 2001/02

	
	% Offering IT Specialization courses
	Total IT students in 2001/02

	
	
	Male
	Female
	Total

	Addis Ababa

         Government
	16.7 (4)
	349
	98
	447

	           Private and others 
	46.7 (7)
	1255
	466
	1721*

	Regional town

           Government
	20.0 (2)
	NA
	NA
	NA

	            Private & others 
	100.0 (4)
	179
	95
	274*

	Grand Total
	32.1 (17)
	1783
	659
	2442


Note:  Figures in parentheses indicate number of institutions responding out of the total number of sample institutions under each category.
                            NA= Data not available 

*Only5 and 3 private colleges in Addis Ababa and regional towns,    respectively, reported total number of IT students
Nearly 82 and 89% of the educational institutions reported to have computers and direct telephone lines, respectively, while 52 and 48% of the institutions had access to the Internet and fax machine, respectively. Those reporting LAN and WAN were very limited (Table 3.1.5). But the distribution of some basic information and communication technologies favors private than public schools. For instance, the proportion of non-governmental primary and secondary schools in Addis Ababa reporting to have computers, fax machine and Internet connection was 100, 50 and 42%, respectively. On the other hand, only one (5%) and nine (47%) public primary and secondary schools in Addis reported to have access to Internet or fax and computers, respectively. Similarly, lower rate of application (for the same ICT technologies) was observed in public than in non-public primary and secondary schools in the regional towns. 

As expected, access to ICTs is better in tertiary institutions than in primary or secondary schools. Computers are available in nearly all-tertiary institutions (87 to 100%). Access to fax and Internet connection was also more favorable as reported by 50 to 100% of the tertiary institutions. 

Local area network (LAN) was reported by less than 17% of the primary and secondary schools. The situation is only slightly better for most colleges/departments. Wide area network (WAN) was reported by only four non-government institutions/facilities.  No government education facility reported to have WAN (Table 3.1.5).             

Table 3.1.5: ICT penetration at various educational institutions  (Multiple responses)

	Institutions
	%

 Reporting computers


	% Reporting direct 

telephone

 lines 
	% 

Reporting

Fax
	%

 Reporting

Internet

Connectivity
	% Reporting

LAN
	% Reporting

WAN

	
	
	
	
	
	
	

	Addis Ababa
	Primary and secondary

Government
Non-Government
	47.4 (9)

100.0 (12)
	100.0 (19)

100.0 (12)
	5.3

50.0
	5.3 

41.7
	5.3

16.7
	0

8.3

	
	Tertiary

Government

Non-Government
	100.0 (24)

86.7 (13)
	95.8 (23)

86.7 (13)
	70.8

66.7
	87.5 

86.7 
	29.2

20.0
	0

13.3

	Regional Towns
	Primary and secondary

 Government

  Non-Government
	55.6 (5)

80.0 (8)
	88.9 (8)

100.0 (10)
	11.1

50.0
	11.1 

40.0 
	11.1

10.0
	0

0

	
	 Tertiary

    Government

    Non-Government
	90.0 (9)

100.0 (4)
	30.0 (3)

100.0 (4)
	50.0

100.0
	50.0 

75.0 
	20.0

100.0
	0

25.0

	Total
	81.6 (84)
	89.3 (92)
	47.6
	51.5 
	20.4
	3.9


Note:  Figures in parentheses indicate number of institutions responding out of the total number of sample institutions under each category

Among the educational institutions that do not have Internet connectivity, the majority (76%) reported that they have not applied for the service (Table 3.1.6). This could be attributed mainly to lack of awareness, shortage of budget and/or poor service quality. Tertiary institutions apparently have more interest in Internet than primary and secondary schools.

Table 3.1.6: Percentage of educational institutions that do not have Internet connectivity but applied for the service

	Institutions
	Valid cases*
	%

Applied
	%

Not applied

	Addis Ababa
	Primary & Secondary

     Government

     Non-Government
	18

7
	16.7

42.9
	83.3

57.1

	
	Tertiary

    Government

    Non-Government
	3

2
	66.7

50.0
	33.3

50.0

	Regional Towns
	Primary and Secondary

    Government

     Non-Government
	8

6
	12.5

0
	87.5

100.0

	
	Tertiary

   Government

    Non-Government
	5

1
	40.0

0
	60.0

100.0

	Total
	50
	24.0
	76.0


* Institutions that do not have Internet connection
      All the educational institutions that have Internet connection are using a dial-up
 system that is inefficient or very slow. The majority of these institutions are either 'somehow satisfied' or 'not satisfied' with the quality of the Internet service provided in Ethiopia (Table 3.1.7).
Table 3.1.7: The response of educational institutions regarding the level of satisfaction with the quality of Internet service in Ethiopia

	Institutions
	Valid cases*
	% Reporting level of satisfaction

	
	
	Not satisfied
	Somehow satisfied
	Satisfied
	Don't know

	Addis Ababa
	Primary & Secondary

    Government

    Non-Government
	1

5
	0

60.0
	0

40.0
	100.0

0
	0

0

	
	Tertiary

    Government

    Non-Government
	21

13
	28.6

69.2
	33.3

15.4
	38.1

7.7
	0

7.7

	Regional Towns
	Primary & Secondary

    Government      

     Non-Government
	1

4
	100.0

25.0
	0

25.0
	0

25.0
	0

25.0

	
	Tertiary

     Government

     Non-Government
	5

3
	40.0

100.0
	60.0

0
	0

0
	0

0

	Total
	53
	47.2
	28.3
	20.8
	3.8


* Institutions that have Internet connection
 (iii) ICT Investment and Operating Expenditure

The study attempted to investigate the level of investment and the average operating expenditure on ICT by each sample educational institutions in the last three years. The sample institutions were requested to indicate the amount they invested on the purchase of various ICT technologies. However, the investment data were not complete for most of the institutions. Operating expenditure, including salary for ICT personnel and monthly payment for the use of Internet and telephone services, was relatively more reliable. The total operating expenditure has sharply increased in 1999/00 (21.5%) and 2000/01 (40.3%). In general, the increase was higher for non-government than government schools or tertiary institutions. The total expenditure of the sample institution was USD 204,764 in 2000/01 (Table 3.1.8). 

Table 3.1.8: Percentage change in total ICT expenditure in the educational sector for (reporting cases)

	Institutions
	% Change in total expenditure

	
	1998/99
	1999/00
	2000/01

	Addis Ababa
	Primary & Secondary

   Government

   Non-Government
	-

-
	-16.7

276.0
	53.0

194.8

	
	Tertiary

   Government

    Non-Government
	-

-
	-72.8

60.5
	42.3

9.8

	Regional Towns
	Primary & Secondary

   Government

    Non-Government
	-

-
	154.5

-0.1
	68.8

930.6

	
	 Tertiary

    Government

     Non-Government 
	-

NA
	4.3

NA
	45.8

NA

	Total
	
	21.5
	70.3


  
   NA=Data not available   
(iv) Contents

The study has investigated the availability of radio and/or TV educational programs, and the number and percentage of schools that use locally made educational information. In this regard, 66 and 68% of the primary and secondary schools reported to use radio and TV for educational purposes. Variations between government and non-government schools and between study areas were also observed: about 68% and 58% of government schools (primary and secondary) in Addis Ababa have used radio and TV, respectively, compared to 83% for non-government schools. The corresponding figures for both government and non-government schools in the four regional towns were lower. (Table 3.1.9).

Table 3.1.9: Institutions using radio and TV for educational purposes 

	Institutions
	Percent reporting

	
	Radio
	Local TV

	Addis Ababa
	Primary & Secondary

    Government

    Non-Government
	68.4

83.3
	57.9

83.3

	
	Tertiary

    Government

    Non-Government
	Na

Na
	na

na

	Regional Towns
	Primary & Secondary

    Government

     Non-Government
	44.4

60.0
	55.6

80.0

	
	
	
	

	
	Tertiary

    Government

     Non-Government
	Na

Na
	na

na

	Total
	66.0
	68.0


  Note: Figures in parentheses indicate number of institutions responding out of the total number of sample institutions that have Internet connectivity.
            na = Not applicable

Only a very small number of tertiary institutions (15%) confirmed the availability of educational information in major local languages on the Internet. The use of web-site in the educational sector has to be introduced in all primary and secondary schools and most colleges and departments. Only 17% of government tertiary and 27% of non-government tertiary institutions in Addis Ababa reported to have web-sites. All government colleges/departments in the regional towns do not have web-sites. On the other hand, two of the four private colleges/departments in the regional towns reported to have web-sites. The main purpose of hosting a web-site is to strengthen contact with key educational institutions and provide information about the institutions. Only one non-government college have used its web-sites for distance education. It should be reiterated that none of the primary and secondary schools owned a web-site.

Table 3.1.10: Percentage reporting uses of a Web-site in the educational sector (Multiple responses)
	Institutions
	% Reporting availability of educational information in major local languages on the Internet
	% Reporting Web-sites
	To strengthen contact with key educational institution
	To provide distance education
	Forum for providing information about the institution

	Addis Ababa
	Primary & Secondary

    Government

    Non-Government
	0 

0
	0

0
	0

0
	0

0
	0

0

	
	Tertiary

  Government

  Non-Government
	4.2 (1)

20.0 (3)
	16.7 (4)

26.7 (4)
	50.0 (2)

100.0 (4)
	0

0
	50.0 (2)

75.0 (3)

	Regional Towns
	Primary & Secondary

    Government

    Non-Government
	0

10.0 (1)
	0

0
	0

0
	0

0
	0

0

	
	Tertiary

    Government

     Non-Government
	20.0 (2)

25.0 (1)
	0

50.0 (2)
	0

100.0 (2)
	0

50.0 (1)
	0

0

	Total
	15.1
	18.9 (10)
	80.0 (8)
	10.0 (1)
	50.0 (5)


 Note: Figures in parentheses indicate number of institutions responding out of the total number of sample institutions that have Internet connectivity.
(v) User and Usage
Schools and colleges in Ethiopia have yet to apply computers to a wider and more diverse application. Of those reporting to have computers, the vast majority (86%) used computers for office tools (such as word processing, spread sheet, database, etc.). Computers are used for keeping students' records, personnel administration and financial and accounting purposes by 58, 46 and 43% of the schools/institutions, respectively (with relatively better rate of utilization in non-government schools and tertiary institutions than government schools/institutions). A smaller proportion of the schools/institutions  reported that they have used computers for library administration, CD-Rom search, and educational management information system  (Table 3.1.11).

Table 3.1.11: Percentage reporting utilization of computers for different purposes in the educational sector (Multiple responses)
	Institutions
	Valid cases*
	% Reporting uses of computers 

	
	
	Office tools
	EMIS
	CD-Rom search
	Student record keeping
	Personnel Adm
	Library Adm
	Financial and accounting packages

	Addis Ababa
	Primary & Secondary
   Government

   Non-Government
	9

12
	88.8

58.3
	22.2

33.3
	11.1

16.6
	11.1

66.7
	22.2

75.0
	11.1

25.0
	0

50.0

	
	Tertiary

   Government

   Non-Government
	24

13
	100.0

84.6
	25.0

30.7
	45.8

15.4
	58.3

84.6
	33.3

61.5
	25.0

76.9
	45.8

61.5

	Regional Towns
	Primary & Secondary
  Government

  Non-Government
	5

8
	60.0

87.5
	20.0

12.5
	20.0

37.5
	20.0

75.0
	20.0

50.0
	20.0

37.5
	0

62.5

	
	Tertiary

  Government

  Non-Government
	9

4
	100.0

75.0
	11.1

0
	11.1

25.0
	55.6

75.0
	44.4

75.0
	44.4

25.0
	33.3

75.0

	Total
	84
	85.7
	22.6
	26.2
	58.3
	46.4
	34.5
	42.9


* Institutions that reported using computers

As shown in Table 3.1.12, the main purposes of using the Internet are correspondence (e-mail), information search, research/academic purposes, and downloading/uploading information (100, 87, 81 and 72%, respectively). Other uses of the Internet are relatively less known in primary and secondary schools than in colleges/departments. A relatively small proportion of the tertiary institutions (49and 42%, respectively) reported the use of Internet for educational/training (for own staff training) and for information search on procurement of educational materials. Only 5% of the public and 15% of the non-government tertiary institutions in Addis Ababa reported the use of Internet for distance education.

Table 3.1.12: Percentage of educational institution reporting various uses of Internet (Multiple responses)

	Institutions
	Valid cases*
	% Reporting uses of Internet 

	
	
	e-mail


	Research/

Academic purpose
	Information Search

(browsing)
	Education/ training
	Continuing or distance education
	Downloading/

Uploading
	Information on procurement of educational materials

	Addis Ababa
	Primary & Secondary

Government

 Non-Government
	1

5
	100.0

100.0
	0

20.0
	100.0

80.0
	0

40.0
	0

0
	0

20.0
	0

60.0

	
	Tertiary

  Government

   Non-Government
	21

13
	100.0

100.0
	95.2

84.6
	85.7

92.3
	47.6

46.2
	4.7

15.4
	85.7

100.0
	28.5

69.2

	Regional Towns
	Primary & Secondary

   Government

   Non-Government
	1

4
	100. 0

100.0
	100.0

50.0
	100.0

50.0
	100.0

50.0
	0

0
	100.0

25.0
	0

25.0

	
	Tertiary

  Government

  Non-Government
	5

3
	100.0

100.0
	100.0

100.0
	100.0

100.0
	40.0

100.0
	0

0
	60.0

100.0
	40.0

66.7

	Total
	53
	100.0
	81.1
	86.8
	49.1
	7.5
	71.7
	41.5


* Institutions that have Internet connectivity

The sample schools and institutions were asked whether they provide ICT-related on-job training and skill upgrading services to their employees. The responses obtained indicated that only very small number of the schools and colleges (27%) provide short-term on-job training for their employees (Table 3.1.13). The majority of these institutions train their employees mainly in office tools and operating systems. The study also revealed that non-government schools/institutions provide relatively more skill upgrading services to their employees than public schools/colleges. 

Table 3.1.13: Percentage of educational institutions reporting ICT related on-job training and skill upgrading services  (Multiple responses)

	Institutions
	% Reporting

on-job training
	% Reporting training areas 

	
	
	Office tools
	Operating systems
	Programming

	Addis Ababa
	Primary & Secondary

    Government

     Non-Government
	10.5 (2)

25.0 (3)
	100.0

100.0
	100.0

100.0
	0

33.3

	
	Tertiary

  Government

  Non-Government
	33.3 (8)

46.7 (7)
	100.0

85.7
	75.0

100.0
	0

42.9

	Regional Towns
	Primary & Secondary

      Government

     Non-Government
	33.3 (3)

40.0 (4)
	100.0

100.0
	100.0

100.0
	33.3

25.0

	
	Tertiary

    Government

    Non-Government
	0

25.0 (1)
	0

100.0
	0

100.0
	0

0

	Total
	27.2 (28)
	96.4
	92.9
	21.4


 Note: Figures in parentheses indicate number of institutions responding out of the total number of sample      institutions under each category.
(vi) Inventories of Past, Present and Planned ICT-related Projects in the Education Sector

Table 3.1.14 shows that only 35% of schools/institutions reported ICT strategic plan. About 21% of the public primary and secondary schools and 38% of the government tertiary institutions in Addis Ababa reported that they have a strategic plan for ICT. The corresponding proportions for similar government schools and institutions in the regional towns were 33% and 20%, respectively. By contrast, 50 to 60% of the non-government schools and tertiary institutions in Addis Ababa and 50% of the tertiary institutions in the regional towns reported to have designed a strategic plan on ICT.  The only exception is the case of non-government primary and secondary schools in the regional towns (where only one school reported ICT plan).

The respondents covered by the survey were also requested to indicate the number of ICT projects that they have been undertaking. All in all, donor and NGO supported projects numbered 38, compared to 14 government-owned and 14 private sector projects. Nearly all of the donor and NGO supported projects (33 out of 38) were reported by tertiary institutions. All public sector projects were directed to government tertiary institutions in Addis Ababa, while all private sector ICT projects were associated with non-government schools and institutions (Table 3.1.14).

Table 3.1.14: Percentage reporting ICT-strategic plan and total number of ICT projects relating to capacity development in the educational sector 

	Institutions
	%Reporting ICT strategic plan
	Total Number of ICT projects by type

	
	
	Donor & NGO
	Public sector
	Private sector

	
	
	Past
	Present
	Planned
	Past
	Present
	Planned
	Past
	Present
	Planned

	Addis Ababa
	Primary & Secondary

  Government

   Non-Government
	21.1 (4)

50.0 (6)
	2

2
	0

0
	0

0
	0

0
	0

0
	1

0
	0

0
	0

2
	0

2

	
	Tertiary

    Government

     Non-Government
	37.5 (9)

60.0 (9)
	7

0
	4

0
	10

0
	6

0
	2

0
	5

0
	0

0
	0

0
	0

5

	Regional Towns
	Primary & Secondary

  Government

   Non-Government
	     33.3 (3)

10.0 (1)
	0

0
	0

0
	1

0
	0

0
	0

0
	0

0
	0

0
	0

0
	0

0

	
	Tertiary

  Government

  Non-Government
	20.0 (2)

50.0 (2)
	1

2
	2

2
	3

2
	0
0
	0
0
	0

0
	0
2
	0
1
	0

2

	
	Grand Total
	35.0 (36)
	14
	8
	16
	6
	2
	6
	2
	3
	9


Note: Figures in parentheses indicate number of institutions responding out of the total number of sample institutions under each category.

3.1.2  Teachers/instructors

(i) Sample characteristics

A total of 494 teachers (67 or 13.5% are females) were interviewed from Addis Ababa and the four regional towns. In addition, 37 (out of which 4 or 10.8% are females) teachers with IT profession were contacted (Table 3.1.15). The information is summarized as follows.

Table 3.1.15: Number of teacher/instructor respondents by region, school type and level   

	Institutions
	Non-IT professional teachers/instructors
	IT professional teachers/instructors

	
	Males
	Females
	Total
	Males
	Females
	Total

	
	
	
	
	
	
	

	Addis Ababa
	Primary & Secondary

     Government

     Non-Government
	161

87
	30

18
	191

105
	1

7
	1

2
	2

9

	
	 Tertiary

     Government

     Non-Government
	46

29
	1

2
	47

31
	15

8
	0

1
	15

9

	Regional Towns
	Primary & Secondary

     Government

     Non-Government
	37

48
	4

10
	41

58
	0

1
	0

0
	0

1

	
	Tertiary

     Government

     Non-Government
	15

4
	1

1
	16

5
	0

1
	0

0
	0

1

	
	Grand Total
	421
	67
	494
	33
	4
	37


IT professionals contacted in the education sector are mainly software engineers and programmers (25 out of 37). Other areas including database administration and system analysis are of minor importance (Table 1.16).

Table 3.1.16: Number of IT professional teachers/instructors by field of specialization 

	Institutions
	Valid cases*
	Field of specialization in ICT (number)

	
	
	Software engineering
	Hardware engineering
	Database

Admin.
	Programming
	System Analyst
	Computer technician
	Others

	Addis Ababa
	Primary & Secondary

     Government

     Non-Government
	2

9
	-

5
	1

-
	-

-
	-

4
	-

-
	1

-
	-

-

	
	Tertiary

    Government

    Non-Government
	15

9
	4

2
	1

-
	2

1
	3

5
	3

-
	1

-
	1

1

	Regional Towns
	Primary & Secondary

      Government

      Non-Government
	0

1
	-

-
	-

-
	-

-
	-

1
	-

-
	-

-
	-

-

	
	Tertiary

      Government

      Non-Government
	0

1
	-

1
	-

-
	-

-
	-

-
	-

-
	-

-
	-

-

	Total
	37
	12
	2
	3
	13
	3
	2
	2


(ii) ICT Penetration

Ownership of fixed line telephone among teachers/instructors ranged between 40 and 53% in Addis Ababa compared to 17 to 51% in the regional towns. Overall, 42% of the teachers/instructors owned fixed telephone lines. Mobile telephones are relatively unknown even in Addis Ababa, where the service has been available for more than three years: less than 4% of the teachers in primary and secondary schools owned mobile telephones. By contrast, between 10 and 15% of the instructors in tertiary institutions use cellular telephones. Only one of the regional towns, Nazareth, has the service and the number of users is limited to only two (one in public school and one in public college/department). Disparity in telephone ownership is not very high among teachers/instructors working in government and non-government institutions.

Personal ownership of computers was reported by 11% of the total respondents. But, the extent of ownership was lower (2 to 11%) among teachers of primary and secondary schools in Addis Ababa and the regional towns. The proportion is relatively higher (30 to 36%) for college/department instructors in the regional towns and Addis Ababa who are better paid than school teachers. The only exceptions are those working in non-government tertiary institutions outside Addis Ababa who reported no computer ownership. Access to personal Internet service is none or limited to a few cases (less than 3%) in primary and secondary schools (in Addis Ababa as well as the regional towns). The proportion is only marginally better (3 to 10%) with regard to tertiary level teachers. As in the case of computers, all non-government tertiary-level instructors in the regional towns have no personal access to Internet.

Other communication technologies such as local TV and short-wave radios are more widely available (mostly between 66 and 85%) than satellite TV or world space radio (between 6 and 9%). Personal access to fax and printers is very limited (between 1 and 5%) (Table 3.1.17).

Table 3.1.17: Percentage of teachers/instructors reporting personally owning some basic information and communication technologies at home  (Multiple responses)
	Institutions
	Valid

Cases*
	% Reporting 

	
	
	Fixed line teleph.
	Mobile teleph.
	Local TV
	Satellite TV
	SW Radio
	World Space Radio
	Fax 
	Computer 
	Printer
	Internet

	Addis Ababa
	Prim. &  secondary

  Government

  Non- Government 
	193

114
	45.6

40.4
	2.6

   3.5
	67.9

66.7
	5.7

6.1
	86.5

83.3
	12.4

5.3
	2.6

0
	2.1

11.4
	2.1

2.6
	 1.6

2.7

	
	 Tertiary

    Government

   Non- Government
	62

40
	41.0

52.5
	9.7

15.0
	75.8

72.5
	4.8

12.5
	83.9

72.5
	6.5

12.5
	1.6

2.5
	35.5

30.0
	16.1

12.5
	3.2

10.0

	Regional Towns
	Primary &secondary

  Government

  Non- Government
	41

59
	51.2

27.1
	2.4

0
	75.6

37.3
	0

1.7
	92.7

88.1
	9.8

1.7
	0

0
	2.4

1.7
	0

1.7
	0

0

	
	Tertiary

  Government

  Non- Government
	16

6
	31.3

16.7
	6.3

0
	68.8

50.0
	6.3

0
	93.8

100.0
	0

16.7
	0

0
	31.3

0
	18.8

0
	6.3

0

	Total
	531
	42.0
	4.3
	65.9
	5.5
	85.3
	8.5
	1.3
	10.9
	4.9
	2.5


* Respondents owning ICT items at home 

Table 3.1.18 demonstrates computer literacy by field of specialization among teachers/instructors. The literacy rate is higher (43 to 48%) among non-government school teachers than those working for public schools (17 to 22%). The rate among university/college instructors is more favorable and varied between 60 and 94%. In general, 43% of the total teacher/instructors reported to be computer literate. More over, the literacy rate is much higher for the teachers/instructors trained in the areas of engineering and business and economics (90 and 76%, respectively) compared to those in the other fields of specialization.

Table 3.1.18: Non-IT teachers'/instructors' level of computer literacy by field of specialization

	Institutions
	% of total Reporting Literate 
	Proportion of computer literates by field of specialization

	
	
	Natural Science
	Engineering
	Social Science
	Language
	Education
	Business and Economics

	Addis Ababa
	Primary & Secondary

    Government

    Non- Government
	22 (42)

47.6 (50)
	17.65

58.00
	50.00

100.00
	5.88

39.13
	14.29

25.00
	32.26

66.67
	50.00

50.00

	
	 Tertiary

       Government

      Non- Government
	87.5 (42)

90.3 (28)
	77.78

100
	100.00

100.00
	75.00

100.00
	33.33

N.A
	N.A 

80.00
	100.00

85.71

	Regional Towns
	Primary & Secondary

       Government

       Non- Government
	17.1 (7)

43.1 (25)
	44.44

66.67
	50.00

N.A
	8.33

50.33
	N.A 

50.00
	N.A 

18.18
	N.A 

100.00

	
	Tertiary

     Government

     Non- Government
	93.8 (15)

60.0 (3)
	100

N.A
	100.00

N.A
	N.A

N.A
	100.00

N.A
	N.A 

N.A
	100.00

60.00

	Total
	42.8  (212)
	41.8
	89.5
	31.8
	25.6
	35.1
	75.7


Note: Figures in parentheses indicate number of teacher respondents out of the total number of teachers contacted under each category

Computer skills of teachers/instructors are often limited to operating systems (windows 95/98), and word processing (windows 95/98). Skills about basic tools like spreadsheet are also limited (65% have no idea or only basic idea about spread sheet). Knowledge about web-site development, statistical packages and programming are very rare among teachers/instructors (Table 3.1.19).  The level of computer know-how is inadequate to modernize and provide an effective teaching service.

Table 3.1.19: Response of teachers/instructors regarding the level of their ICT skills (Multiple responses) (%)

	           ICT skills
	No idea 

1
	Basic

2 
	Good

3
	Expert

4
	Mean scores

	Operating systems (Windows 95/98)
	1.9
	40.4
	50.7
	7.0
	1.63

	Operating systems (Windows NT, 2000,UNI)
	41.8
	30.0
	26.3
	1.9
	0.88 

	Programming
	65.7
	22.5
	8.9
	2.8
	0.49

	Word processing (MS Word)
	8.5
	31.0
	49.8
	10.8
	1.63

	e-mail
	39.9
	28.6
	23.0
	8.5
	1.00

	Internet
	44.1
	25.4
	23.5
	7.0
	0.93

	Spreadsheet (Excel, Lotus, etc)
	30.0
	35.2
	27.2
	7.5
	1.12

	Database (dBase, Access, etc)
	47.9
	28.6
	17.8
	5.6
	0.81

	Power point
	64.3
	19.2
	12.7
	3.8
	0.56

	Statistical packages (S PSS, SAS, etc)
	85.4
	6.1
	6.6
	1.9
	0.25

	Web development
	88.3
	5.3
	5.3
	1.0
	0.19

	Other ICT skills related to your occupation
	71.3
	12.9
	11.5
	4.3
	0.49


ICT skills are mostly acquired through short-term training at computer training centers (52%) followed by personal effort without any formal training (51%) and formal training (38%). Short-term in house training is relatively less important (27%) as a source of ICT skill acquisition (Table 3.1.20). Rigorous and continuous training is required to ensure effective and innovative use of computers. 

Table 3.1.20: Ways of acquiring ICT skills by teachers/instructors (Multiple responses)

	Institutions
	Valid

cases*
	% Reporting ways of skill acquisition 

	
	
	Short-term

 in-company training
	Formal training at college/

university
	Personal effort (without formal training)
	Short-term training at computer training centers

	Addis Ababa
	Primary & Secondary

       Government

       Non- Government
	42

50
	23.8

20.0
	26.2

28.0
	31.0

32.0
	61.9

70.0

	
	 Tertiary

           Government

          Non- Government
	42

28
	33.3

39.2
	35.7

60.7
	100.0

46.4
	30.9

53.6

	Regional Towns
	Primary & Secondary

       Government

        Non- Government
	7

25
	42.9

24.0
	71.4

28.0
	0

52.0
	28.6

52.0

	
	Tertiary

       Government

       Non- Government
	15

3
	20.0

0
	46.6

100.0
	73.3

33.3
	33.3

33.3


· Number of computer literate respondents

(iii) User and usage

On average, 38 % of the sample educators reported to have been using computers. However, usage of computers among teachers varies by type and level of education. Teachers from non-government schools (primary and secondary) appeared more familiar with computers than their counterparts in government schools. For instance, the proportion of users in non-government schools in Addis Ababa was 42%, compared to 15% in public schools. The respective figures were 2 and 27% in the regional towns. On the other hand, 85 to 95% of the instructors at tertiary level use computers. [The only exception is tertiary level instructors in the regional towns, 33%.] (Table 3.1.21)

The majority of the teachers/instructors (83%) have access to computers at their work place. Other places of access include private computer centers (28%), own house (27%) and houses of friends and relatives (16%). Telecenters play a marginal role (5%) as a place for accessing computers (Table 3.1.21).

Table 3.1.21: Percentageof teachers/instructors reporting to have used computers (Multiple responses)

	Institutions
	% Reporting using computer
	% Reporting places to access computer 

	
	
	Work place
	Tele centers
	Own home
	Other

Households
	Private computer centers

	Addis Ababa
	Primary & Secondary

       Government

       Non- Government
	15.0 (29)

42.1 (48)
	20.0

68.8
	6.9

2.1
	13.8

27.1
	13.8

20.8
	62.1

31.3

	
	Tertiary

     Government

     Non- Government
	95.2 (59)

85.0 (34)
	98.3

82.4
	1.7

8.8
	33.9

29.4
	8.5

17.6
	5.1

29.4

	Regional Towns
	Primary & Secondary

     Government

     Non- Government
	2.4 (1)

27.1 (16)
	100.0

81.3
	100.0

0
	0

12.5
	0

31.3
	0

37.5

	
	 Tertiary

     Government

     Non- Government
	93.8 (15)

33.3 (2)
	100.0

100.0
	6.7

50.0
	33.3

0
	13.3

0
	26.7

0

	Total
	38.4 (204)
	82.8
	4.9
	26.5
	15.7
	27.5


Note: Figures in parentheses indicate number of teacher respondents out of the total number of teachers contacted under each category.
Computers are mainly used as office tools (77%) to write letters/reports. Computers are used for course work and CAD by 46 and 31% of the respondents, respectively. Only 13% reported using CD-ROM search (Table 3.1.22).  

Table 3.1.22: Percentageof teachers/instructors reporting uses of computer for different purposes (Multiple  responses)

	Institutions
	Valid

cases*
	% Reporting uses of computers

	
	
	Office tools
	CAD
	CD-ROM search
	Course work

	Addis Ababa
	Primary & Secondary

     Government

     Non- Government
	29

48
	48.3

64.6
	27.6

27.1
	10.3

16.7
	34.5

39.6

	
	Tertiary

   Government
   Non- Government
	59

34
	94.9

85.3
	47.5

17.6
	8.5

17.6
	59.3

52.9

	Regional Towns
	Primary & Secondary

     Government

      Non- Government
	1

16
	100.0

68.8
	0

31.3
	0

12.5
	0

12.5

	
	Tertiary

     Government

     Non- Government
	15

2
	86.7

100.0
	20.0

0
	20.0

0.0
	73.3

50.0

	Total
	204
	76.5
	30.9
	13.2
	45.6


* Respondents reporting to use computers
The percentage of teachers/instructors that use the Internet averaged 26%. However, Internet use varied by type and level of education. The proportion of users among teachers of non-government primary and secondary schools was 25% in Addis Ababa and 14% in the regional towns, as opposed to 6% and none for government schools in Addis Ababa and regional towns, respectively. The use of Internet among the sample tertiary level educators ranged between 68 and 88% (excluding non-government tertiary instructors in the regions) (Table 3.1.23).

Most tertiary level teachers (who reported to have used Internet) access Internet at their work place, while most school teachers (primary and secondary schools) go to private computer centers for Internet services. Overall, the work place is also the most important (61%) place of access for the respondents followed by private computer centers (37%). Other less important places of Internet access include Telecenters (19%), other households (friends and relative)  (18%) and personal house (9%) (Table 3.1.23).

Table 3.1.23: Percentageof teachers/instructors reporting to use Internet (Multiple responses)
	Institutions
	% Reporting using Internet
	% Reporting places to access Internet

	
	
	Work place
	Tele centers
	Own home
	Other

Households
	Private computer centers

	Addis Ababa
	Primary & Secondary

      Government

      Non-government
	5.7 (11)

25.4 (29)
	9.1

10.3
	27.3

17.2
	18.2

17.2
	45.5

24.1
	63.6

31.0

	
	Tertiary

     Government

     Non-government
	77.4 (48)

67.5 (27)
	95.8

40.7
	6.3

33.3
	6.3

3.7
	8.3

14.8
	12.5

59.3

	Regional Towns
	Primary & Secondary

      Government

      Non-government     
	0

13.6(8)
	0

37.5
	0

25.0
	0

0
	0

12.5
	0

62.5

	
	Tertiary

     Government

     Non-government
	87.5 (14)

33.3 (2)
	100.0

100.0
	14.3

50.0
	7.1

0
	14.3

0
	42.9

0

	Total
	26.2 (139)
	61.1
	19.1
	9.2
	17.6
	37.4


Note: Figures in parentheses indicate number of teacher respondents out of the total number of teachers contacted under each category.

The single most important reason for using Internet is e-mail: 94% of the users have benefited from this type of applications. Information search, research and information downloading and uploading are among the other major reasons for using the Internet as reported by 57 to 80% of the total respondents. Internet is used for entertainment, distance learning and electronic documents interchange (EDI) by 39, 29 and 22% of the respondents, respectively (Table 3.1.24).

Table 3.1.24: Percentageof teachers/instructors reporting uses of Internet for different purposes (Multiple responses)

	Institutions
	Valid

cases*
	% Reporting uses of Internet

	
	
	e-mail


	Research/academic purpose
	Information search (browsing)
	EDI
	Distance learning
	Downloading/uploading
	Entertainment

	Addis Ababa
	Primary & Secondary

      Government

      Non-government
	11

29
	81.8

82.8
	18.2

41.3
	63.6

65.5
	0

3.4
	36.4

34.5
	18.2

27.6
	27.2

51.7

	
	Tertiary

     Government

     Non-government
	48

27
	100.0

100.0
	85.4

63.0
	91.7

77.8
	35.4

37.0
	20.8

37.0
	81.3

70.4
	35.4

44.4

	Regional Towns
	Primary & Secondary

      Government

      Non-government
	0

8
	0

87.5
	0

37.5
	0

62.5
	0

0
	0

25.0
	0

25.0
	0

37.5

	
	Tertiary

     Government

     Non-government
	14

2
	100.0

100.0
	71.4

50.0
	92.9

100.0
	14.3

50.0
	21.4

50.0
	64.3

0
	28.6

0

	Total
	139
	94.2
	61.9
	79.9
	22.3
	28.8
	56.8
	38.9


* Respondents reporting to use Internet
Teachers who do not use computers and the Internet were asked about their reasons. High cost and lack of access are the major reasons for not using computers for 76 and 85% of the educators, respectively. Lack of access and high cost are also among the major factors constraining the use of Internet. Furthermore, 17% and 25% of those who do not use computers and the Internet, respectively, reported lack of awareness (Table 3.1.25).

Table 3.1.25: Percentage of teachers/instructors reporting reasons for not using computer and Internet  (multiple response)

	Institutions
	Reasons for not using computer
	Reasons for not using Internet

	
	Not aware

 of  the technology
	High cost of computer services 
	Do not have computer
	Have no interest
	Not aware of  the technology
	Service is not available locally
	Accessing internet is too expensive
	Do not have computer
	Have no interest

	Addis Ababa
	Primary & Secondary

      Government

     Non-government
	19.5(64)

20.3 (13)
	81.7 (164)

65.6 (42)
	86.0 (141)

84.4 (54)
	4.3 (7)

3.1 (2)
	25.8

31.3
	61.5

60.0
	79.1

67.9
	86.8

82.7
	4.4

5.0

	
	  Tertiary

     Government  

     Non-government
	0

0
	33.3 (1)

50.0 (2)
	100.0 (3)

100.0 (4)
	0

25.0 (1)
	7.7

23.1
	61.5

38.5
	69.2

61.5
	69.2

69.2
	0

23.1

	Regional Towns
	Primary & Secondary

      Government

      Non-government
	5.0 (2)

18.6  (8)
	82.5 (33)

74.4 (32)
	92.5 (37)

81.4 (35)
	5.0 (2)

0
	14.6

28.0
	73.2

48.0
	82.9

78.0
	92.7

72.0
	5.0

0

	
	 Tertiary

    Government

    Non-government
	0

0
	100.0 (2)

50.0 (2)
	100.0 (2)

100.0 (4)
	0

0
	100.0

0
	100.0

50.0
	50.0

50.0
	50.0

100.0
	0

0

	Total
	16.8 (87)
	75.6 (278)
	85.4 (280)
	3.7(12)
	25.0
	58.7
	74.5
	81.9
	4.3


Note: Figures in parentheses indicate number of teacher respondents out of the total number of teachers contacted under each category

Table 3.1.26 shows the major problems identified by the respondents in expanding the use of ICT in Ethiopia. High cost of computers appeared as the most important constraint, followed by high Internet charges and poor telecommunication infrastructure.

 Table 3.1.26: Response of teachers/instructors regarding the major problems in expanding the use of ICT in Ethiopia

	Major problems in ICT expansion
	Percent of Respondents
	Mean Score

	
	Don’t know

0
	Not a problem

1
	Minor problem

2
	Moderate problem

3
	Major problem

4
	Very Serious problem

5
	

	Poor telecommunication infrastructure
	2.6
	4.9
	7.5
	18.1
	35.8
	31.1
	3.73

	Long waiting time to get an Internet line from ETC
	6.4
	9.2
	15.6
	19.6
	31.1
	17.9
	3.14

	Lack of necessary equipment
	4.5
	3.8
	7.9
	18.8
	33.0
	32.0
	3.68

	High Cost of computers
	3.2
	1.1
	5.6
	14.5
	31.8
	43.7
	4.02

	High Internet service charges
	4.0
	3.2
	6.6
	16.2
	35.8
	34.3
	3.79

	Shortage of trained manpower
	5.1
	5.5
	10.5
	24.5
	32.2
	22.2
	3.40

	Absence of ICT plan
	5.8
	8.3
	12.1
	20.9
	31.6
	21.3
	3.28

	Being an item of low priority
	5.5
	20.1
	14.8
	22.7
	23.1
	13.8
	2.79


   3.1.3.    Students

(i) Sample Characteristics

A total of 1,144 students were contacted for the study. Female students accounted for 36% of the total respondents. The majority of the sample students (85%) are from Addis Ababa and the rest (15%) are from the regional towns (Table 3.1.27). The main focus has been in Addis Ababa where access to non-traditional ICTs and private schooling is highly concentrated.

Table 3.1.27. Number of student respondents by region, school type and level 

	Institutions
	Males
	Females
	Total

	
	
	
	

	Addis Ababa
	Primary and Secondary

    Government

     Non-Government
	165

196
	102

161
	267

357

	
	Tertiary

     Government

     Non-Government
	178

78
	27

62
	205

140

	Regional Towns
	Primary and Secondary

      Government

       Non-Government
	30

41
	20

30
	50

71

	
	Tertiary

      Government

      Non-Government
	39

9
	5

1
	44

10

	Grand Total
	736
	408
	1144


(ii) ICT Penetration

Seventy-four and 21% of the total students reported access (at home) to fixed telephone lines and mobile telephones, respectively. Nonetheless, a noticeable variation was observed between private and public school students and between students in Addis Ababa and the regions. For instance, 95 and 50% of the private school students in Addis Ababa have fixed and mobile telephone lines, respectively. On the other hand, 60% and 9% of the students in government schools reported to have access to fixed and mobile telephones, respectively. Students in private colleges/departments in Addis have better access than their counterparts in public tertiary institutions. A similar wide difference among private and public school students was observed in the regions. Disparities between the capital city and the four regional towns are also evident (Table 3.1.28).

Access to local TV and short-wave radio at home is much more common than any other ICT items: 82 and 92% of the total students have access to local TV and short-wave radio, respectively. Although marginal, private students again have better access than public students.

About 19 and 12% of the sample students have access (at home) to computers and Internet services, respectively. But the rate of access varies considerably between private and public primary/ secondary students: the private is more than 10 times the latter group in Addis Ababa. None of the public school students in the regional towns reported private access to computer and Internet. Families sending their children to private schools are definitely wealthier. There is less variation among private and public students at tertiary level as far as computer and Internet access (at home) is concerned (Table 3.1.28)

Table 3.1.28: Percentage of students reported to have access to some basic ICT technologies at home (Multiple responses)
	Institutions

	Valid

Cases*
	% Reporting

	
	
	Fixed line telephone
	Mobile telephone
	Local TV
	Satellite TV
	SW Radio
	World Space Radio
	Fax
	Computer
	Printer
	Internet

	Addis Ababa
	Primary & Secondary

    Government

     Non-Government
	267

357
	59.9

94.7
	9.4

49.9
	74.2

96.4
	8.2

35.3
	94.4

94.7
	8.2

17.1
	2.2

18.5
	3.7

37.8
	1.5

28.3
	1.1

22.7

	
	Tertiary

     Government

     Non-Government
	205

140
	56.6

86.4
	6.3

16.4
	65.9

94.3
	8.8

17.9
	85.8

92.1
	8.3

21.4
	1.5

5.0
	14.1

20.7
	6.8

7.1
	3.9

5.7

	Regional Towns
	Primary & Secondary

     Government

     Non-Government
	50

71
	44.0

83.1
	0

1.4
	58.0

87.3
	4.0

22.5
	92.0

88.7
	2.0

1.4
	2.0

7.0
	0

19.7
	0

14.1
	0

4.2

	
	Tertiary

     Government

     Non-Government
	44

10
	54.5

100.0
	0

0
	54.5

100.0
	9.1

0
	86.4

100.0
	6.8

10.0
	0

0
	6.8

0
	0

0
	0

0

	Total
	1144
	74.3
	21.0
	81.6
	18.6
	92.0
	11.9
	7.5
	19.2
	12.2
	12.2


* Number of students contacted

ICT skills of students are mainly restricted to basic ideas about operating systems and word processing. About 55-56% of the students have no idea about programming, e-mail and Internet. Knowledge about web development is largely non-existent among students (Table 3.1.29).

Table 3.1.29: Response of students regarding the level of their ICT skills (Multiple Responses) (Percent respondents)

	ICT Skills
	No idea

0
	Basic

1
	Good

2
	Expert

3
	Mean Scores

	Operating systems (Window 95/98)
	5.4
	48.9
	40.1
	5.6
	1.5

	Operating system (Window NT, 2000, UN)
	40.7
	35.9
	21.2
	2.2
	0.9

	Programming
	55.2
	24.9
	17.3
	2.6
	0.7

	Word processing
	13.9
	35.5
	38.7
	11.9
	1.5

	e-mail
	55.4
	21.7
	16.5
	6.3
	0.7

	Internet
	55.8
	22.5
	17.3
	4.5
	0.7

	Spreadsheet (Excel, Lotus, etc)
	44.8
	29.7
	22.3
	3.2
	0.8

	Database (dBase, Access, etc)
	51.5
	27.7
	17.7
	3.2
	0.7

	Power point
	64.3
	18.6
	13.4
	3.7
	0.6

	Statistical packages (SPSS, SAS, etc)
	87.5
	8.2
	3.5
	0.7
	0.2

	Web development
	83.1
	9.6
	5.8
	1.5
	0.3

	Other ICT skills related to your field
	68.5
	18.2
	10.7
	2.6
	0.8


Table 3.1.30 shows computer literacy rate and ways of acquiring the various skills. Formal training at schools/colleges is the means of acquiring ICT (mainly computer) skill for 76% of the sample students. About 48% of the students learned the skill through personal effort, while some 41% went through short-term training to acquire the skills.

Table 3.1.30: Ways of acquiring ICT skill by students  (Multiple responses)

	Institutions
	%

 of total Reporting Literate
	% Reporting ways of skill acquisition

	
	
	Formal training at school college/

University
	Personal effort (without formal training)
	Short-term training at computer training centers

	Addis Ababa
	Primary & Secondary

     Government

     Non-Government
	16.9 (45)

49 (175)
	91.1

74.0
	20.0

65.0
	37.7

32.7

	
	 Tertiary

     Government

     Non-Government
	78.5 (161)

65.0(91)
	54.7

93.4
	47.8

34.1
	46.6

53.3

	Regional Towns
	Primary & Secondary

     Government

     Non-Government
	10.0 (5)

36.6 (26)
	100.0

88.5
	0

42.3
	0

15.4

	
	 Tertiary

     Government

     Non-Government
	56.8 (25)

100.0 (10)
	92.0

100.0
	36.0

70.0
	40.0

50.0

	Total
	47.0 (538)
	76.1
	48.4
	41.0


Note:  Figures in parentheses indicate number of student respondents out of the total number of students contacted

   under each category.

(iii) User and usage

The use of computers differs by type and level of education among students. For instance, only 18% of the primary and secondary public students in Addis Ababa use computers, compared to 60% in non-government schools (Table 3.1.31). The variation is even more remarkable in the regional towns where the use rate is only 2% among public students as opposed to 49% in non-government schools. Computer use rate at tertiary level is also higher among private colleges/departments in the regions. In aggregate, 49% of the sample students use computers. 

Most of the students (74%) access computers at their schools/colleges. Home, other households’ house and private computer centers served as places of access for 31, 29 and 27% of the sample students, respectively (Table 3.1.31).

Table 3.1.31: Percentage of students reporting to have used computers (Multiple responses)

	Institutions
	% Reporting using computer
	% Reporting places to access computer

	
	
	At institution of learning
	Tele centers
	Own home
	Other

Households
	Private computer centers

	Addis Ababa
	Primary & Secondary

     Government

     Non-Government
	17.6 (47)

59.7 (213)
	80.9

60.0
	0

5.6
	8.5

54.9
	23.4

45.5
	17.0

19.7

	
	 Tertiary

     Government

     Non-Government
	66.3 (136)

70.0 (98)
	79.3

88.7
	6.7

9.2
	14.8

25.5
	17.0

24.5
	30.4

43.9

	Regional Towns
	Primary & Secondary

     Government

     Non-Government
	2.0 (1)

49.3 (35)
	0

80.0
	0

0
	0

17.1
	100.0

8.6
	0

20.0

	
	 Tertiary

     Government

     Non-Government
	34.1 (15)

100.0 (10)
	93.3

90.0
	0

0
	20.0

0
	13.3

10.0
	13.3

50.0

	Total
	48.5 (555)
	73.9
	5.2
	31.2
	29.0
	26.5


Note: Figures in parentheses indicate number of student respondents out of the total number of students contacted under each category.

          Students use computers mainly for playing games (73%) followed by office tools (51%) and course work (41%) in that order. While playing games is the most important purpose of using computers among students of primary and secondary schools, office tools are relatively more popular among college students. (Table 3.1.32)

Table 3.1.32: Percentage of students reporting uses of computer for different purposes  (Multiple responses)

	Institutions
	Valid

cases*
	% Reporting uses of computer

	
	
	Office tools
	System development (programming)
	CD-ROM search
	Course work
	Course work

	Addis Ababa
	Primary & Secondary

    Government

    Non-Government
	47

213
	25.5

47.6
	15.2

12.2
	21.3

31.5
	59.6

33.3
	70.2

93.9

	
	Tertiary

    Government

    Non-Government
	136

98
	69.9

58.8
	28.7

39.2
	41.9

29.9
	45.6

45.4
	49.3

66.7

	Regional Towns
	Primary & Secondary

     Government

     Non-Government
	1

35
	0

31.4
	0

8.6
	0

28.6
	0

31.4
	100.0

85.7

	
	Tertiary

     Government

     Non-Government
	15

10
	40.0

50.0
	26.7

70.0
	13.3

20.0
	53.3

40.0
	53.3

50.0

	A. Total
	555
	51.0
	22.3
	31.9
	41.1
	73.3


*umber of students reporting to use computer

Only 19% of the sample students reported to use the Internet. The use of Internet is relatively high (29%) among primary and secondary students of non-government schools in Addis Ababa. By contrast, only 0 - 1% of the students from government schools in Addis Ababa and the regional towns use the technology. The use rate is 31 and 28% among government and non-government tertiary level students, respectively, in Addis Ababa (Table 3.1.33). 

Access to the Internet is obtained through private computer centers (42%), other household’s house (32%), own house (31%) and institution of learning (29%) for the sample students. Own house is the most important (57%) for non-government primary and secondary students in Addis Ababa, while institution of learning and private computer centers are of most importance to public tertiary level students in Addis Ababa (Table 3.1.33)

Table 3.1.33: Percentage of students reporting to use Internet    (Multiple responses)

	Institutions
	% Reporting using Internet
	% Reporting places to access Internet

	
	
	At institution of learning
	Tele centers
	Own home
	Other

Households
	Private computer centers

	Addis Ababa
	Primary & Secondary

     Government

     Non-Government
	1.1 (3)

28.6 (102)
	33.3

13.7
	0

10.8
	0

56.9
	33.3

44.1
	33.3

28.4

	
	     Tertiary

Government

Non-Government
	30.7 (63)

27.9 (39)
	61.9

7.7
	28.6

41.0
	7.9

7.7
	15.9

28.2
	42.9

79.5

	Regional Towns
	Primary & Secondary

     Government

     Non-Government
	0

4.2 (3)
	0

33.3
	0

0
	0

33.3
	0

66.7
	0

0

	
	 Tertiary

     Government

     Non-Government
	4.5 (2)

60.0 (6)
	0

100.0
	50.0

16.7
	50.0

0
	0

16.7
	50.0

33.3

	Total
	19.1  (218)
	29.4
	21.6
	31.2
	32.1
	41.7


Note: Figures in parentheses indicate number of student respondents out of the total number of students contacted under each category.

Table 3.1.34 demonstrates the purpose of using the Internet by students. E-mail is by far the most important purpose (87%) followed by information search (80%), entertainment (58%) research/academic purpose (56) and down loading information (55%) among the sample students.

Table 3.1.34: Percentage of students reporting uses of Internet for different purposes (Multiple responses) 

	Institutions
	Valid

cases*
	% Reporting use of Internet

	
	
	e-mail


	Research/

Academic purpose
	Information search (browsing)
	Application

software
	Downloading/uploading
	Entertainment

	Addis Ababa
	Prim.  & Secondary

   Government

   Non- Government
	3

102
	66.7

83.3
	66.7

57.8
	33.3

78.4
	0

24.5
	0

53.9
	33.3

77.5

	
	Tertiary

   Government

   Non- Government
	63

39
	90.5

89.7
	65.1

46.2
	90.5

71.8
	22.2

38.5
	76.2

38.5
	42.9

46.2

	Regional Towns
	Prim. & Secondary

   Government

   Non- Government
	0

3
	0

66.7
	0

33.3
	0

100.0
	0

66.7
	0

33.3
	0

33.3

	
	Tertiary

  Government

  Non- Government
	2

6
	100.0

100.0
	0

0
	0

100.0
	0

50.0
	0

0
	0

16.7

	Total
	218
	86.7
	55.5
	80.3
	27.1
	54.6
	58.3


* Students reported use of Internet

  The reasons for not using computers and the Internet among students have to do with lack of access to computers and high cost of computer/Internet service charges (Table 3.1.35). It should be noted that lack of awareness is a constraint for 28 to 35% of the sample students. 

Table 3.1.35: Reasons identified by students for not using computers and Internet     (%)(multiple response)

	Institutions
	%Reporting reason for not using computer
	% Reporting reason for not using Internet

	
	Not aware

 of  the technology
	High cost of computer

 services 
	Do not have computer
	Have no interest
	Not aware 

of  the technology
	The service is not available locally
	Accessing internet is too expensive
	Do not have computer
	Have no interest

	Addis Ababa
	Primary & Secondary

    Gov     Government

  Non- Government
	37.7

26.4
	80.9

47.2
	87.3

86.8
	7.7

6.3
	39.4

36.5
	59.9

42.6
	86.7

57.3
	83.7

70.6
	6.9

8.8

	
	Tertiary

     Government

     Non- Government
	11.6

20.9
	72.5

65.1
	91.3

78.6
	4.3

15.0
	26.8

38.4
	66.2

65.7
	78.9

79.6
	79.6

72.2
	5.7

7.1

	Regional Towns
	Primary & Secondary

    Government

    Non- Government
	41.7

27.8
	83.7

61.1
	100.0

88.9
	2.0

2.8
	36.0

35.3
	68.0

60.3
	90.0

77.9
	92.0

67.6
	8.0

11.8

	
	Tertiary

    Government

   Non- Government
	0

0
	72.4

0
	89.7

0
	0

0
	16.7

50.0
	81.0

50.0
	92.9

100.0
	85.7

75.0
	4.8

0

	Total
	    28.4
	69.0
	88.0
	6.3
	34.9
	57.7
	76.0
	76.9
	7.5


        3.2 The Health sector

        Both government and private health facilities are engaged in health service provision in Ethiopia. Government health facilities include hospitals, health centers and other primary health units operating at the grass root level. Health facilities operated by the private sector include hospitals, clinics of different level (higher, medium and lower), pharmacies and rural drug vendors.

Government primary health units and private rural drug vendors are alien to ICT and hence were not considered for the survey. In order to assess ICT penetration in the health sector, sample health facilities and health professionals of both the government and the private sector were selected from Addis Ababa and other four regional towns.

The sample included government hospitals and health centers and private hospitals, clinics (higher, medium and lower) and pharmacies. Moreover, randomly selected health professionals from these same sample health institutions were included in the survey.  

The analysis is carried out by categorizing government hospitals and health centers in one group and private hospitals and clinics in another group. The rationale for such grouping is similarity in their functions and administrative structure of the health facilities. However, as pharmacies are distinct in the type of service they provide, they are treated in one separate group. 

3.2.1  Health Institutions/Facilities 

(i) Sample Characteristics

A total of 54 public and private health facilities, 29 from Addis Ababa and 25 from regional towns, were contacted. A government hospital on average employed 164 persons in Addis Ababa and 78 in the regional towns. Only one private hospital responded to our questionnaire in Addis Ababa and it employed only 26 workers. There was no private hospital in the other four regional towns, but an NGO hospital was contacted in Awasa and it had only 14 employees (Table 3.2.1)

Public health centers are relatively larger (with an average of 33 employees in Addis Ababa and 46 in the regional towns) than private clinics (which employed on average 7 workers in Addis and 5 in the regional towns).  Private pharmacies are relatively smaller in size with an average of 2 to 6 employees. Female staff in the sample health facilities accounted for 55% of the total employees (Table 3.2.1).

 Table 3.2.1: Number of health institutions contacted with total number of health employees

	Institutions
	Number of hospitals/health

centers/clinics/

pharmacies contacted
	Number of employees
	Employees/Facility

	
	
	Male
	Female
	Total
	

	Addis Ababa
	Government

       Hospitals 
	4
	282
	375
	657
	164

	
	       Health Centers
	4
	46
	83
	129
	32

	
	Private 

     Hospitals
	1
	22
	4
	26
	26

	
	     Clinics 
	15
	66
	40
	106
	7

	
	     Pharmacies
	5
	16
	14
	30
	6

	Regional Towns
	Government

       Hospitals 
	3
	130
	105
	235
	78

	
	       Health Centers
	5
	66
	164
	230
	46

	
	Private 

     Hospitals
	1*
	3
	11
	14
	14

	
	     Clinics
	13
	44
	26
	70
	5

	
	     Pharmacies
	3
	2
	3
	5
	17

	Total
	54
	677
	825
	1502
	


* One NGO-run health center in Awasa (one of the survey areas) is taken to represent a private hospital 

(ii) ICT Penetration

ICT penetration in the health sector appeared low relative to the education sector and public institutions. Only two hospitals in Addis Ababa, one public and one private, reported to have IT professionals. Each of these hospitals employed two IT experts. IT professionals constitute only 0.3% of the total health staff. It should also be noted that no IT professional was found working in the health institutions found in the regional towns (Table 3.2.2).

Table 3.2.2: Percentage of health institutions reporting IT professionals and total number of 

IT professionals by gender           

	Institutions
	% Reporting IT professionals
	% of IT Professionals in the total employees
	Number of ICT professionals

	
	
	
	Male
	Female
	Total

	Addis Ababa
	Government

Hospitals and health centers
	12.5 (1)
	0.3 (2)
	0
	2
	2

	
	Private 

    Hospitals and clinics
	6.3 (1)
	1.5 (2)
	2
	0
	2

	
	     Pharmacies
	0
	0
	0
	0
	0

	Regional

Towns
	Government

Hospitals and health centers
	0
	0
	0
	0
	0

	
	Private 

    Hospitals and clinics
	0
	0
	0
	0
	0

	
	     Pharmacies
	0
	0
	0
	0
	0

	Total
	3.7 (2)
	0.3 (4) 
	2
	2
	4


Note: Figures in parentheses indicate number of health institutions responding out of the total number of sample health institutions under each category.

The proportion of health facilities reporting computers was only 33%. But it was relatively higher in Addis Ababa (44 to 60%), compared to 13 to 33% in the regional towns. On average, each reporting facility, excluding pharmacies, owned three to five computers in Addis Ababa and two in the regional towns (Table 3.2.3). Access to these computers is often limited to secretaries of facility officials.

Table 3.2.3: ICT penetration at various health institutions (multiple response) 
	Institutions
	% Reporting computers
	% Reporting  Direct line telephones
	Mean number of
	% Reporting

Fax
	% Reporting satellite TV
	%

Reporting

Internet

Connectivity
	% Reporting

LAN

	
	
	
	Computers
	Direct line telephones
	
	
	
	

	Addis Ababa
	Government

Hospitals and health centers
	50.0 (4)
	100 (8)
	3 
	6
	12.5 (1)
	12.5
	25.0 (2)
	0

	
	Private 

    Hospitals and clinics
	43.7 (7)
	100 (16)
	5 
	3
	25.0 (3)
	43.8
	18.8 (2)
	6.3 (1)

	
	     Pharmacies
	60.0 (3)
	80 (4)
	2
	2
	20.0 (1)
	0
	20.0 (1)
	0

	Regional Towns
	Government

Hospitals and health centers
	12.5 (1)
	100 (8)
	2 
	3
	12.5 (1)
	0
	12.5 (1)
	0

	
	Private 

Hospitals and clinics
	14.3 (2)
	92.9 (13)
	2 
	1
	0
	21.4
	0
	0

	
	     Pharmacies
	33.3 (1)
	100 (3)
	1
	1
	0
	0
	0
	0

	Total
	33.3 (18)
	96.3 (52)
	3* 
	3*
	12.9
	20.3
	13.0
	1.9


Note: Figures in parentheses indicate number of facilities responding out of the total number of sample facilities under each category.

* Weighted mean

Access to direct line telephone is not a problem as 96% of the responding institutions have such connection. Internet connection, however, is limited to 2 government and 2 private hospitals in Addis Ababa. Others, except one pharmacy in Addis Ababa and one government hospital in Nazareth (one of the regional towns), have no Internet connection. The overall proportion of the facilities which have access to the Internet is only 13% (6 of the 54 facilities.) Fax services and satellite TV receivers are also available in only 13% and 20% of the cases, respectively.  Only one private hospital in Addis reported LAN and no health facility was found to have WAN (Table 3.2.3).

Most health facilities that have no Internet connection are not keen in applying for the service: nearly 77% submitted no application for Internet connection. Only 23% reported to have applied for the service. (Table 3.2.4) Poor service, high service charges and high cost of computers are believed to have discouraged demand for Internet services. 

Table 3.2.4: Number of health institutions that do not have Internet connectivity but applied for the service
	Institutions
	Valid cases*
	% 

Applied
	%

Not applied

	Addis Ababa
	Government

Hospitals and health centers
	6
	33.3
	66.7

	
	Private 

    Hospitals and clinics
	13
	15.4
	84.6

	
	     Pharmacies
	4
	25.0
	75.0

	Regional Towns
	Government

Hospitals and health centers
	7
	14.3
	85.7

	
	Private 

    Hospitals and clinics
	14
	28.6
	71.4

	
	    Pharmacies
	3
	33.3
	66.7

	Total
	47
	23.4
	76.6


          

* Facilities that do not have Internet connection

Table 3.2.5 shows the level of satisfaction with the Internet services being provided in Ethiopia. About 43% of the reporting health institutions expressed dissatisfaction, while 57% 'somehow satisfied'. None of the facilities were fully satisfied with the service. Low speed (due to narrow band width is the major problem of Internet use in Ethiopia.

Table 3.2.5: Response of health institutions regarding the level of satisfaction with the quality of Internet service in Ethiopia (%)

	Institutions
	Valid cases*
	% Reporting 

	
	
	Not satisfied
	Somehow satisfied 
	Satisfied 

	Addis Ababa
	Government

Hospitals and health centers
	2
	50.0
	50.0
	0

	
	Private 

    Hospitals and clinics
	3
	0
	100.0
	0

	
	     Pharmacies
	1
	100.0
	0
	0

	Regional Towns
	Government

Hospitals and health centers
	1
	100.0
	0
	0

	
	Private 

    Hospitals and clinics
	0
	0
	0
	0

	
	     Pharmacies
	0
	0
	0
	0

	Total
	7
	42.9
	57.1
	0.0


    * Facilities that have Internet connection

(iii) ICT Investment and Spending

The results of the study reveals that ICT investment and expenditure are low in the health sector. The total expenditure of the sample health facilities was only about USD 23,456 in 2000/01
. However, ICT-related total expenditure rose in all health facilities ( by 22% in 1999/00 and 71% in 2000/01) (Table 3.2.6).

Table 3.2.6: Percentage change in total ICT expenditure in the health sector                       (for reporting cases)  

	Institutions
	% Change in total expenditure

	
	1998/99
	1999/00
	2000/01

	Addis Ababa
	Government

Hospitals and health centers
	-
	-29.9
	7.6

	
	Private 

    Hospitals and clinics
	-
	55.2
	16.3

	
	     Pharmacies
	-
	9.8
	-6.7

	Regional Towns
	Government

Hospitals and health centers
	-
	18.0
	255.3

	
	Private 

    Hospitals and clinics
	-
	15.9
	47.5

	
	     Pharmacies
	-
	0
	50.0

	
	Total
	
	21.8
	70.8


(iv) Contents

Only one private hospital in Addis Ababa reported to have its own web-site in 2002. The purpose of the web-site is mainly to strengthen contact with key medical institutions and provide information about the hospital (Table 3.2.7).  A more effective and wider application of web-sites require adequate know-how.  Moreover, web-sites may not be very useful in a community where the technology is new and unknown for the most part. 

Table 3.2.7: Percentage  reporting uses of a Web-site in the health sector (Multiple responses)

	Institutions
	% Reporting Web-sites
	% Reporting uses of a web-site

	
	
	To strengthen contact with key medical institution
	Forum for providing information about the facility

	Addis Ababa
	Government

Hospitals and health centers
	0
	0
	0

	
	Private 

    Hospitals and clinics
	6.3 (1)
	100.0
	100.0

	
	     Pharmacies
	0
	0
	0

	Regional Towns
	Government

Hospitals and health centers
	0
	0
	0

	
	Private 

    Hospitals and clinics
	0
	0
	0

	
	     Pharmacies
	0
	0
	0

	Total
	1.9 (1)
	100
	100


Note: Figures in parentheses indicate number of facilities responding out of the total number of sample  facilities under each category.

(v) User and Usage

Computers, as in the education and other sectors are mainly used for office tools in the health sector (61%). Other major uses of computer in the private facilities include financial and accounting packages (39%), personnel administration (28%) and patients’ records (22%). Government facilities have to use computers for other effective productive purposes other than office tools and a few other basic applications (Table 3.2.8).

Table 3.2.8: Percentage reporting uses of computers for different purposes in the health sector (Multiple response)

	Institutions
	Valid cases*
	% Reporting uses of computers

	
	
	Office tools
	MIS
	CD-Rom search
	Patients’ record keeping
	Personnel Administration
	Financial & accounting packages

	Addis Ababa
	Government

Hospitals and health centers
	4
	50.0
	25.0
	0
	0
	0
	0

	
	Private 

    Hospitals and clinics
	7
	71.4
	0
	29.0
	29.0
	43.0
	71.4

	
	     Pharmacies
	3
	66.7
	0
	0
	33.3
	33.3
	33.3

	Regional Towns
	Government

Hospitals and health centers
	1
	100.0
	0
	0
	0
	0
	0

	
	Private 

    Hospitals and clinics
	2
	50.0
	50.0
	0
	50.0
	50.0
	50.0

	
	     Pharmacies
	1
	0
	0
	0
	0
	0
	0

	Total
	18
	61.1
	11.1
	11.1
	22.2
	27.8
	38.9


*Facilities that reported using computers

Table 3.2.9 shows that e-mail is the main purpose (71%) of using the Internet. Some two to four facilities have reported using the technology for information search, health promotion, distance education, research and for searching information on procurement of medical materials. Lack of awareness and budgetary problems are believed to have constrained a more effective and wider use of the technology.

Table 3.2.9: Percentage of health institution reporting various uses of Internet. (Multiple responses)

	Institutions
	Valid cases*
	% Reporting uses of Internet

	
	
	e-mail
	Research
	Information Search

(browsing)
	Health promotion including health information
	Continuing medical or distance education
	Tele-medicine
	Information on procurement of medical and pharmaceutical materials

	Addis Ababa
	Government

Hospitals and health centers
	2
	50.0
	50.0
	50.0
	100.0
	50.0
	50.0
	0

	
	Private 

    Hospitals and clinics
	3
	66.7
	0
	66.7
	66.7
	33.3
	0
	100.0

	
	     Pharmacies
	1
	100.0
	0
	0
	0
	0
	0
	0

	Regional Towns
	Government

Hospitals and health centers
	1
	100.0
	100.0
	100.0
	0
	0
	0
	0

	
	Private 

    Hospitals and clinics
	0
	0
	0
	0
	0
	0
	0
	0

	
	     Pharmacies
	0
	0
	0
	0
	0
	0
	0
	0

	Total
	7
	71.4
	28.6
	57.1
	57.1
	28.6
	14.3
	28.6


* Facilities that reported using Internet

ICT-related on-job training was reported by only 6% of the sample facilities. Moreover, operating systems and office tools are the only areas of the on-job training (Table 3.2.10).   Not only ICT penetrations and usage are lower but also attempts to ICT skills and knowledge are weaker in the health sector. 

Table 3.2.10: Health institutions reporting ICT related on-job training and skill upgrading services      (Multiple responses)

	Institutions
	% Reporting

on-job training
	% Reporting training areas

	
	
	Office tools
	Operating systems

	Addis Ababa
	Government

Hospitals and health centers
	12.5 (1)
	100.0
	0

	
	Private 

    Hospitals and clinics
	0
	0
	0

	
	     Pharmacies
	20.0 (1)
	100.0
	100.0

	Regional Towns
	Government

Hospitals and health centers
	12.5 (1)
	100.0
	100.0

	
	Private 

    Hospitals and clinics
	0
	0
	0

	
	     Pharmacies
	0
	0
	0

	Total
	5.6 (3)
	100.00
	66.7


Note: Figures in parentheses indicate number of facilities responding out of the total number of sample facilities under each category.

(vi) Inventories of past, present and planned ICT-related projects in the health sector

Only 11% of the sample health service providers reported ICT-related projects. More importantly, all providers with projects are from the private sector. Planned private sector projects in Addis Ababa are also significant (7) among private hospitals and clinics. Public health facilities in Addis Ababa or the regional towns did not report any ICT-related projects (Table 3.2.11). It is likely that the existing undesirable situations in the public health facilities will remain unchanged at least in the near future.

Table 3.2.11: Percentage reporting ICT-strategic plan and ICT projects relating to capacity development in the health sector 

	Addis Ababa
	
	% Reporting ICT related projects
	Number of ICT projects by type

	
	
	
	Donor & NGO
	Public sector

Private sector

	
	
	
	Past
	Present
	Planned
	Past
	Present
	Planned

	
	Government

Hospitals and health centers
	0
	0
	0
	0
	0
	0
	0

	
	Private 

    Hospitals and clinics
	25.0 (4)
	0
	0
	0
	0
	1
	7

	
	     Pharmacies
	0
	0
	0
	0
	0
	0
	0

	Regional Towns
	Government

Hospitals and health centers
	0
	0
	0
	0
	0
	0
	0

	
	Private 

    Hospitals and clinics
	14.3 (2)
	0
	1
	0
	0
	0
	1

	
	     Pharmacies
	0
	0
	0
	0
	0
	0
	0

	
	Total
	11.1 (6)
	0
	1
	0
	0
	1
	8


Note: Figures in parentheses indicate number of facilities responding out of the total number of sample         facilities under each category.

3.2.2   Health professionals

(i) General Sample Characteristics

 A total of 111 health professionals 68% male and 32% females were contacted for the study. The majority (72%), consistent with the sample health facilities, are from Addis Ababa and the rest (28%) from the four regional towns. Health professionals in private facilities tend to be relatively older than those in government institutions. This could be attributed to the fact that many health professionals work in the private sector after many years of services in public hospitals and clinics (Table 3.2.13).  

Table 3.2.13: Number of health professional respondents classified by region and facility type 

	Institutions
	Males
	Females
	Total
	Mean age 

	Addis Ababa
	Government

       Hospitals 
	18
	9
	27
	36.8

	
	       Health Centers
	4
	7
	11
	36.8

	
	Private 

     Hospitals
	8
	3
	11
	40.5

	
	     Clinics 
	18
	8
	26
	39.0

	
	     Pharmacies
	4
	1
	5
	44.7

	Regional Towns
	Government

       Hospitals 
	8
	0
	8
	33.5

	
	       Health Centers
	4
	2
	6
	34.8

	
	Private 

     Hospitals
	2
	1
	3
	38.0

	
	     Clinics
	9
	1
	10
	35.0

	
	     Pharmacies
	0
	4
	4
	31.7

	Total
	75
	36
	111
	


(ii) ICT Penetration

Seventy-eight percent of the health professionals have fixed line telephones at their home. The difference between public and private and between Addis Ababa and regional towns in terms of private access to fixed line telephones is not substantial. Ownership of mobile telephones, on the other hand, is mainly limited to Addis Ababa (29 in public and 41% in private hospitals and clinics) (Table 3.2.14). Private access to short wave radio and local TV is not a problem to most of the respondents (87 to 88%).  Other media technologies such as satellite TV receivers and world space radio, however, are not widely available: only 11 to 12% of the total respondents reported ownership. Computer access at home was reported by only 12% of the total respondents. Only 3.6% of the health professionals (four individuals) have Internet access at home and three of these are from Addis Ababa and one from the region. (Table 3.2.14)

              Table 3.2.14: Percentage of Health professionals reporting personally owning some basic ICT technologies at home  (Multiple   response) 

	Institutions
	Valid

Cases*
	Fixed line teleph.
	Mobile teleph.
	Local TV
	Satellite TV
	SW Radio
	World Space Radio
	Fax 
	Computer 
	Printer
	Internet

	Addis Ababa
	Government

 Hospitals & health centers
	38
	76.3
	28.9
	92.1
	5.3
	89.5
	10.5
	0.0
	10.5
	5.3
	2.6

	
	Private 

 Hospitals & clinics
	37
	83.8
	40.5
	83.8
	16.2
	83.8
	16.2
	0.0
	18.9
	13.5
	5.4

	
	Pharmacies
	5
	100
	20
	100
	40
	80
	0
	0
	0
	0
	0

	Regional Towns
	Government

Hospitals & health centers
	14
	78.6
	0
	71.4
	7.1
	85.7
	7.1
	0
	14.3
	0
	7.1

	
	Private 

Hospitals & clinics
	13
	61.5
	0
	100
	7.7
	84.6
	15.4
	0
	0
	0
	0

	
	Pharmacies
	4
	75
	0
	100
	0
	100
	0
	25
	0
	0
	0

	Total
	111
	78.4
	24.3
	88.3
	10.8
	86.5
	11.7
	0.9
	11.7
	6.3
	3.6


*Respondent reporting owning ICT items at home
Figures in bracket are number of institutions

Table 3.2.15 shows the level of ICT skills and ways of acquiring the skills. Overall, computer literacy averages 39% with no visible differences between Addis Ababa and regional towns. The literacy rate is, however slightly higher in private hospitals and clinics (40 to 46%) than in public facilities (29 to 40%). Personal effort is the main method (67%) of acquiring ICT skill followed by short-term computer training (33%) and short-term in-house training (21%). Formal college or university ICT training is reported by only 2% of the respondents. 

Table 3.2.15:  Ways of acquiring ICT skills by health professionals (Multiple response) 

	Institutions
	% of total Reporting Literate
	% Reporting ways of skill acquisition 

	
	
	Short-term

 in-company training
	Formal training at college/

university
	Personal effort (without formal training)
	Short-term training at computer training centers

	Addis Ababa
	Government

 Hospitals & health  centers
	39.5 (15)
	13.3
	0
	73.3
	40.0

	
	Private 

  Hospitals & clinics
	43.2 (16)
	25.0
	6.3
	68.8
	18.8

	
	     Pharmacies
	40.0 (2)
	50.0
	0
	50.0
	0

	Regional Towns
	Government

Hospitals & health centers
	28.6 (4)
	25.0
	0
	25.0
	100.0

	
	Private 

Hospitals & clinics
	46.2(6)
	16.7
	0
	83.3
	16.7

	
	Pharmacies
	0
	0
	0
	0
	0

	Total
	38.7(43)
	20.9
	2.3
	67.4
	32.5


Note: Figures in parentheses indicate number of health professional respondents out of the total number of health professionals contacted under each category.

(iii) User and Usage

About 33% of the health workers use computers for various purposes. The use of computers is lower among pharmacists than other health workers. Fifty one percent of the respondents gain access to computers in their work place. Private computer centers are the second most important place (46%) for accessing computers followed by own house (32%) and other households’ house (22%) (Table 3.2.16). Differences between private and government health facilities are not very apparent when it comes to places of computer access.

Table 3.2.16:Percentage of health professionals reporting to have used computers  (Multiple response)  

	Institutions
	% Reporting using computer
	% Reporting places to access computer

	
	
	Work place
	Tele centers
	Own home
	Other

Households
	Private computer centers 

	Addis Ababa
	Government

 Hospitals & health centers
	34.2 (13)
	53.8
	23.0
	30.8
	15.4
	53.8

	
	Private 

  Hospitals & clinics
	37.8 (14)
	50.0
	14.3
	50.0
	28.6
	35.7

	
	  Pharmacies
	25.0 (1)
	100.0
	0
	0
	0
	0

	Regional Towns
	Government

Hospitals & health centers
	28.6 (4)
	25.0
	0
	25.0
	0
	50.0

	
	Private 

Hospitals & clinics
	38.5 (5)
	60.0
	0
	0
	40.0
	60.0

	
	Pharmacies
	0
	0
	0
	0
	0
	0

	Total
	33.3 (37)
	51.3
	13.5
	32.4
	21.6
	45.95


Note: Figures in parentheses indicate number of health professional respondents out of the total number of health professionals contacted under each category.

The single most important purpose of using computers is word processing and related activities (office tools) for 81% of the reporting respondents. CD-ROM search was reported by only 24% of the respondents, (Table 3.2.17). Health workers need to be encouraged to use computers for various applications to facilitate their work (e.g. keep track of their patients).

 Table 3.2.17:Percentage of health professionals reporting uses of computer for different purposes 

(Multiple response) 

	Institutions
	Valid cases*
	% Reporting uses of computers

	
	
	Office tools
	CD-ROM search

	Addis Ababa
	Government

 Hospitals & health centers
	13
	84.6
	7.7

	
	Private 

  Hospitals & clinics
	14
	71.4
	42.9

	
	   Pharmacies
	1
	1
	0

	Regional Towns
	Government

Hospitals & health centers
	4
	100.0
	0

	
	Private 

Hospitals & clinics
	5
	100.0
	40.0

	
	  Pharmacies
	0
	0
	0

	Total
	37
	81.1
	24.3


* Respondents reporting to use computer

Some 26% of the sample respondents use the Internet. None of the professionals working in the sample pharmacies reported to have used the technology. Only 34% of the reporting respondents were able to use the Internet at their work place compared to 48% at private computer centers. Between 14 and 21% of the respondents had access to the Internet through other private means (own house or other people’s house) and telecenters (Table 3.2.18). Health facilities should realize the benefit of the Internet and improve its availability at the work place.

Table 3.2.18: Percentage of health professionals reporting to use Internet (Multiple response)  

	Institutions
	% Reporting using Internet
	% Reporting  places to access Internet

	
	
	Work place
	Tele centers
	Own home
	Other

Households
	Private computer centers

	Addis Ababa
	Government

 Hospitals & health centers
	23.7 (9)
	33.3
	44.4
	11.1
	22.2
	77.8

	
	Private 

  Hospitals & clinics
	35.1 (13)
	30.8
	15.4
	15.4
	23.1
	30.8

	
	     Pharmacies
	0
	0
	0
	0
	0
	0

	Regional Towns
	Government

Hospitals & health centers
	21.4 (3)
	33.3
	0
	33.3
	0
	33.3

	
	Private 

Hospitals & clinics
	30.8 (4)
	50.0
	0
	0
	0
	50.0

	
	Pharmacies
	0
	0
	0
	0
	0
	0

	Total
	26.1(29)
	34.4
	20.6
	13.7
	17.2
	48.2


                Note: Figures in parentheses indicate number of health professional respondents out of the total number of health professionals contacted under each category.

As expected, e-mail is the most important reason for using the Internet: 90% of the respondents have used the technology for e-mail. Other uses of the Internet include information search (66%), downloading/uploading (31%), research (28%) and distance learning (21%) (Table 3.2.19)  

Table 3.2.19: Percentage of health professionals reporting uses of Internet for different purposes 

(Multiple response)       

	Institutions
	% Reporting using Internet
	% Reporting  places to access Internet

	
	
	Work place
	Tele centers
	Own home
	Other

Households
	Private computer centers

	Addis Ababa
	Government

 Hospitals & health centers
	23.7 (9)
	33.3
	44.4
	11.1
	22.2
	77.8

	
	Private 

  Hospitals & clinics
	35.1 (13)
	30.8
	15.4
	15.4
	23.1
	30.8

	
	     Pharmacies
	0
	0
	0
	0
	0
	0

	Regional Towns
	Government

Hospitals & health centers
	21.4 (3)
	33.3
	0
	33.3
	0
	33.3

	
	Private 

Hospitals & clinics
	30.8 (4)
	50.0
	0
	0
	0
	50.0

	
	 Pharmacies
	0
	0
	0
	0
	0
	0

	Total
	26.1(29)
	34.4
	20.6
	13.7
	17.2
	48.2


* Respondents reporting to use Internet

There are various reasons for not using computers and the Internet. But lack of access and high cost are among the major constraining factors (Table 3.2.20). 14% of non-users of computers and 20% of those not using the Internet reported lack of awareness. Given that information is critical in the operation of health professionals, every effort should to be made to improve access to computers and the Internet at the work place.  Health workers must constantly update themselves about new developments (in the area of treatment on nature of various diseases) with the help of computers and the Internet.  It should be realized that access to printed materials is very much limited in the health facilities, especially outside the capital city. 

Table 3.2.20: Percentage of health professionals reporting reasons for not using computer and Internet (Multiple response)  

	Institutions
	Reasons for not using computer
	Reasons for not using Internet

	
	Not aware of the technology
	High cost of computer services 
	Do not have computer
	Have no interest
	Not aware of the technology
	The service is not available locally
	Accessing internet is too expensive
	Do not have computer
	Other items have higher priority

	Addis Ababa
	Government

 Hospitals & health centers
	7.7 (2)
	80.8 (21)
	88.5 (23)
	12.0 (3)
	16.7 (5)
	53.3 (16)
	86.7 (26)
	83.3 (25)
	60.0 (18)

	
	Private 

  Hospitals & clinics
	22.7 (5)
	59.1 (13)
	86.4 (19)
	4.5 (1)
	29.2 (7)
	50.0 (12)
	79.2 (19)
	70.8 (17)
	52.2 (12)

	
	     Pharmacies
	25.0 (1)
	25.0 (1)
	75.0 (3)
	0
	20.0 (1)
	40.0 (2)
	20.0 (1)
	40.0 (2)
	40.0 (2)

	Regional Towns
	Government

Hospitals & health centers
	20.0 (2)
	70.0 (7)
	90.0 (9)
	20.0 (2)
	27.3 (3)
	45.5 (5)
	72.7 (8)
	81.8 (9)
	36.4 (4)

	
	Private 

Hospitals & clinics
	0
	50.0 (4)
	87.5 (7)
	0
	0
	44.4 (4)
	66.7 (6)
	88.9 (8)
	55.6 (5)

	
	  Pharmacies
	0
	50.0 (2)
	75.0 (3)
	0
	0
	25.0 (1)
	50.0 (2)
	75.0 (3)
	0

	Total
	13.5
	64.9
	86.5
	8.1
	19.5
	48.8
	75.6
	78.1
	51.2


Note: Figures in parentheses indicate number of health professional respondents out of the total number of health professionals contacted under each category.

Among the major factors hindering the expansion of ICT in the health sector are high cost of computers followed by poor telecommunication infrastructure and shortage of trained manpower in that order. Lack of necessary equipment (accessories) and absence of ICT strategic plan are also serious impediments (Table 3.2.21).  Policies and strategies need to be designed to enhance the penetration and usage of ICT in the health sector.

                    Table 3.2.21:Response of health professionals regarding the major problems in expanding the use of ICT 

in Ethiopia (%)
	
	Don’t know

0
	Not a problem

1
	Minor problem

2
	Moderate problem

3
	Major problem

4
	Very Serious problem

5
	Mean score

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1. Poor telecommunication infrastructure
	0.9
	5.4
	4.5
	22.5
	32.4
	34.2
	3.83

	2. Long waiting time to get an Internet line from ETC
	3.6
	10.8
	14.4
	27.0
	30.6
	13.5
	3.11

	3.  Lack of necessary equipment
	2.7
	5.5
	7.3
	18.2
	33.6
	32.7
	3.73

	4.  High Cost of computers
	2.7
	2.7
	3.6
	9.9
	36.0
	45.0
	4.09

	5.  High Internet service charges
	3.6
	6.4
	6.4
	21.8
	30.9
	30.9
	3.63

	6.  Shortage of trained manpower
	0.9
	3.6
	9.0
	27.9
	22.5
	36.0
	3.76

	7.  Absence of ICT plan
	2.7
	6.3
	6.3
	21.6
	27.9
	35.1
	3.71

	8.  Being an item of low priority
	2.7
	15.3
	17.1
	20.7
	19.8
	50
	3.13


3.3  Public Administration
In order to assess the extent of ICT penetration, a sample of public institutions were selected through purposive sampling technique. A total of 16 ministries and other public institutions from Addis Ababa, and 23 regional bureaus from each of the four regional towns were selected for the survey. Random sample of two employees from each sample institution were also included in the survey.

3.3.1  Public Institutions

(i) Sample characteristics

The 39 sample institutions employed a total of 7,625 employees, of which about 31% were females. Public institutions from Addis Ababa are federal ministries or Headquarters of national organizations and hence employ more workers than their counterparts in the regions. The counterparts of federal ministries are known as regional bureaus. On average, a federal institution employed 374 workers, compared to a regional bureau that has 71 employees (Table 3.3.1).

 Table 3.3.1: Number of public institutions contacted with total number of employees 

	
	Number of public institutions contacted
	Number of

Employees
	Total

	
	
	Male
	Female
	

	Addis Ababa
	16
	4180
	1808
	5988

	Regional Towns
	23
	1051
	586
	1637

	Grand Total
	39
	5231
	2394
	7625


(ii) ICT Penetration

Table 3.2.2 shows that 44% of the public institutions reported to have IT employees. The proportion of institutions reporting IT professionals was 69% for Addis Ababa and 26% for the regional towns. IT professionals in the total employees accounted for only 1%. Females constituted only 23% of the IT employees. About 92% of the IT professionals were found in Addis Ababa. Only one foreign IT professional was employed by one of the public institutions in Addis Ababa.

Table 3.3.2: Percentage of public institutions with IT professionals and number of IT   professionals by gender and nationality

	
	% Reporting IT professionals
	% Of IT professionals in the total employees
	Number of IT professionals


	Number of foreign IT professionals

	
	
	
	Male
	Female
	Total
	Male
	Female
	Total

	Addis Ababa
	68.8 (11)
	0.8 (49)
	36
	12
	48
	1
	0
	1

	Regional Towns
	26.1 (6)
	2.4 (39)
	4
	-
	4
	0
	0
	0

	Total
	43.6 (17)
	1.2 (88)
	40
	12
	52
	1
	0
	1


Note: Figures in parentheses indicate number of institutions responding out of the total number of sample institutions under each category.

As shown in Table 3.3.3, all public institutions in Addis Ababa and regional towns  reported to have computers and direct line telephones. The majority (92%) of the public institutions reported to own a fax machine. About 69% were also found to have Internet connectivity. However, the proportion of the public institutions reporting satellite TV receivers, LAN and WAN were relatively smaller (8 to36%). Large variations are also observed between public institutions in Addis Ababa and the regional towns with respect to satellite TV, Internet connectivity and LAN. Only one public institution contacted in Addis Ababa was found to have no Internet connectivity, compared to nearly half of in the regional towns. A large proportion of (69%) the sample institutions in Addis Ababa were also locally networked, compared to 13% in the regional towns.

                   

Table 3.3.3: ICT penetration at various public institutions  

	
	% Reporting computers
	% 

Reporting direct telephone lines
	% 

Reporting

Fax
	% Reporting satellite TV
	%

 Reporting

Internet

Connectivity
	% Reporting

LAN
	% Reporting

WAN

	
	
	
	
	
	
	
	

	Addis Ababa
	100.0 (16)
	100.0 (16)
	100.0 (16)
	56.3 (9)
	93.8 (15)
	68.8 (11)
	6.3 (1)

	Regional Towns
	100.0 (23)
	100.0 (23)
	87.0 (20)
	8.7 (2)
	52.2 (12)
	13.0 (3)
	8.7 (2)

	Total
	100.0 
	100.0 
	92.3 
	28.2 
	69.2
	35.9
	7.7


Note: Figures in parentheses indicate number of institutions responding out of the total number of sample institutions under each category.

The study revealed that 67% of the institutions that were not connected to the Internet (one in Addis Ababa and 11 in the regional towns) have not applied for the service (Table 3.3.4). This could be attributed mainly to lack of awareness, shortage of budget and poor quality of service. 

Table 3.3.4: Number of public institutions that do not have Internet connectivity but

                        applied for the service 
	
	Valid cases*
	%

 Applied
	% Not applied

	Addis Ababa
	1
	0
	100.0 (1)

	Regional town
	11
	36.4 (4)
	63.6 (7)

	Total
	12
	33.3 (4)
	66.7 (8)


Note: Figures in parentheses indicate number of institutions responding out of the total number of sample institutions under each category.

         * Institutions that do not have Internet connection
All the institutions that have Internet connection indicated that they are using a dial-up system (except one institution in Addis Ababa that reported to use a dedicated line). The majority of the public institutions in Addis Ababa and all in the regional towns were either not satisfied or somehow satisfied with the quality of Internet service provided in Ethiopia. It is only 20% of the institutions in Addis Ababa that are satisfied with the quality of the service in the country and none from the regions (Table 3.3.5).  The level of dissatisfaction is higher in the regions than in Addis due to poor telecommunication services.

Table 3.3.5: Response of public institutions regarding the level of satisfaction with the quality of Internet service in Ethiopia    

	
	Valid cases*
	%  Reporting

	
	
	Not satisfied
	Somehow satisfied 
	Satisfied 
	Don't know 

	Addis Ababa
	15
	20.0
	60.0
	20.0
	0

	Regional Towns
	12
	58.3
	41.7
	0
	0

	Total
	27
	37.0
	51.9
	11.1
	0


* Institutions connected to the Internet.
(iii) ICT Investment and Spending

The study attempted to investigate the level of investment and operating expenditure on ICT by the sample public institutions from the period 1998/99 to 2000/01. As few institutions reported their investments on ICT, only trends in average operating expenditure data are reported here.

It was observed that operating expenditure on ICT was growing at an increasing rate in all the sample areas during the last three consecutive years. As can be seen from Table 3.3.6, public institutions in the regional towns seem to experience a faster growth of  ICT expenditure as compared to those in Addis Ababa. Overall, total expenditure increased by 13 and 30% in 1999/00 and 2000/01, respectively. The total expenditure of the sample public institutions was USD 317,494 in 2000/01
. With a monthly mean payment of about USD 201, the public institutions in Addis Ababa expend more than three times as much on Internet services compared to those in the regional towns  (USD 64) (Table 3.3.6). 

Table 3.3.6: Percentage changes in total ICT expenditure in the public institutions for reporting cases  

	
	% Change in total ICT operating expenditure
	Mean monthly payment for Internet service 
(in USD*)

	
	1998/99
	1999/00
	2000/01
	2001/02

	Addis Ababa
	-
	7.6
	0.8
	201.17

	Regional Towns
	-
	30.6
	105.8
	64.25

	Total
	
	13.2
	30.1
	


*At the current exchange rate of 1USD to 8.56 Bir
(iv) Contents

The study revealed that of the total number of institutions with Internet connectivity only two in Addis Ababa and none in the regional towns reported availability of government information in major local languages on the Internet (Table 3.3.7). There seems to be no sufficient awareness or preparedness to utilize the Internet to facilitate and improve public services.

Table 3.3.7:  Availability of government information in local languages on Internet

	
	Valid cases*
	% Reporting availability of government information in major local languages on the Internet

	
	
	

	Addis Ababa
	15
	13.2 (2)

	Regional Towns
	12
	0

	Total
	27
	7.4 (2)


* Institutions with Internet connectivity

Only 22% of the public institutions contacted (five in Addis Ababa and one in the regional towns) were found to have a web-site. Among these, most reported to use their web-sites mainly to create better access to overseas institutions (67%), provide information about their institutions (67%) and strengthen contact with key public institutions (50%) (Table 3.3.8). Other uses of a web-site seem to be little known by the institutions.

Table 3.3.8: Percentage reporting uses of a Web-site in the public institutions 

(Multiple responses) 

	
	% Reporting Web-sites
	% Reporting uses of a Web-site

	
	
	To strengthen contact with key public institutions
	Creating better access to overseas institutions 
	Forum for providing information about the institution
	Reduces administration formalities

	Addis Ababa
	33.3 (5)
	40.0 (2)
	60.0 (3)
	60.0 (3)
	20.0 (1)

	Regional Towns
	8.3 (1)
	100.0 (1)
	100.0 (1)
	100.0 (1)
	0

	Total
	22.2 (6)
	50.0 (3)
	66.7 (4)
	66.7 (4)
	16.7 (1)


Note: Figures in parentheses indicate number of institutions responding out of the total number of sample institutions under each category

(v) User and Usage

Of those reporting to have computers, the vast majority of the institutions (95%)  used computers mainly for office tools (such as word processing, spreadsheet, database, etc.) (Table 3.3.9). A smaller proportion of the institutions reported that they used computers for personnel administration (41%) and for financial and accounting packages (26%). Other uses of computers appear to be very limited among the public institutions. It should also be added that the use of computers is more diverse in Addis Ababa than in the regional towns.

Table 3.3.9: Percentage reporting uses of computers for different purposes in the public institutions (Multiple responses)

	
	Valid cases*
	% Reporting uses of computers

	
	
	Office tools
	MIS
	CD-Rom search
	Database application
	Personnel Adm
	Library Adm
	Financial and accounting packages

	Addis Ababa
	16
	100.0
	18.8
	18.8
	6.3
	50.0
	0
	25.0

	Regional Towns
	23
	91.3
	17.3
	17.3
	0
	34.7
	8.7
	26.1

	Total
	39
	94.9
	17.9
	17.9
	2.6
	41.0
	5.1
	25.6


* Institutions that reported using computers

As shown in Table 3.3.10, e-mail and information search (browsing) are the main purposes of using the Internet. The use of Internet for downloading/uploading information and for research purposes was also reported by most of the public institutions (70 and 63%, respectively). However, uses of the Internet seem to be relatively more widespread in Addis Ababa. Other uses of the Internet are relatively very limited.

Table 3.3.10: Percentage of public institutions reporting various uses of Internet  (Multiple responses)

	
	Valid cases*
	% Reporting uses of Internet

	
	
	e-mail
	Research


	Information Search

(browsing)
	Education/ training
	EDI
	Downloading/

Uploading
	Information on procurement of office supplies
	Access remote database

	Addis Ababa
	15
	100.0
	66.7
	100.0
	20.0
	40.0
	73.3
	13.3
	20.0

	Regional Towns
	12
	100.0
	58.3
	100.0
	25.0
	16.0
	66.7
	16.7
	16.7

	Total
	27
	100.0
	63.0
	100.0
	22.2
	29.6
	70.4
	14.8
	18.5


       

* Institutions with Internet connectivity
Regarding the provision of ICT-related on-job training, the survey results revealed that a large proportion of the public institutions in Addis Ababa (88%) provided short-term on-job training for their employees compared to the regional towns (57%) (Table 3.3.11). Office tools, operating systems and programming are the main areas of short-term training in that order. 

         Table 3.3.11: Public institutions reporting ICT related on- job training and skill

                                upgrading services (Multiple response)

	
	% Reporting on-job training
	% Reporting training areas

	
	
	Office tools
	Operating systems
	Programming

	Addis Ababa
	87.5 (14)
	92.8 (13)
	78.5 (11)
	28.6 (4)

	Regional Towns
	56.5 (13)
	92.3 (12)
	100.0 (13)
	38.5 (5)

	Total
	69.2 (27)
	92.6 (25)
	88.9 (24)
	33.3 (9)


Note: Figures in parentheses indicate number of institutions responding out of the total number of sample institutions under each category.

(vi) Inventories of Past, Present and Planned ICT-related Projects in Public Institutions 

Nearly 39% of the total public institutions reported ICT strategic plan. More public institutions in Addis Ababa (56%) reported to have strategic plan on ICT than those in the regional towns (26%). 

Requested to indicate the number of ICT projects that they have been undertaking, the sample institutions (with strategic plan) reported a total of 19 donor and NGO supported projects and 12 public sector projects. The majority of donor/NGO supported projects (13 out of 19) were reported by the public institutions in the regional towns. This can be ascribed to the initiatives of donors and NGOs to strengthen the capacity of regions. Relatively more government owned projects were reported by the public institutions in Addis Ababa (Table 3.3.12).  

Table 3.3.12: Percentage reporting ICT strategic plan and total number of ICT projects relating to capacity development in the public institutions

	
	% Reporting ICT strategic plan
	          Number of ICT projects by type

	
	
	Donor & NGO
	Public sector

	
	
	Past
	Present
	Planned
	Past
	Present
	Planned

	Addis Ababa 
	56.3 (9)
	1
	3
	2
	0
	5
	2

	Regional Town
	26.1 (6)
	1
	5
	7
	0
	3
	2

	Total
	38.5 (15)
	2
	8
	9
	0
	8
	4


Note: Figures in parentheses indicate number of institutions responding out of the total numbe of sample institutions under each category.

3.3.2.   Employees of Public Institutions

(i) Sample Characteristics

A total of 103 employees of public institutions (15% of which were females) were contacted from all sample areas. Among these were 23 IT professionals that were selected based on the plan to contact two such professionals (if available) from each institution (1.3.3.13). Females accounted for only 22% of the total IT experts. 

Table 3.3.13: Number of public institution employees classified by region

	
	Non-IT professional employees
	IT professional employees

	
	Males
	Females
	Total
	Males
	Females
	Total

	
	
	
	
	
	
	

	Addis Ababa
	23
	8
	31
	15
	5
	20

	Regional Towns
	47
	2
	49
	3
	0
	3

	Grand Total
	70
	10
	80
	18
	5
	23


IT professionals in the public institutions are mainly programmers (7 out of 23). The number of software and hardware engineers, database administrators and system analysts is relatively smaller. Only one software engineer and two other ICT professionals were found working in the public institutions outside Addis Ababa (Table 3.3.14).

Table 3.3.14: IT professional employees of public institutions by field of specialization

	
	Valid cases
	Field of specialization in ICT (number)

	
	
	Software engineering
	Hardware engineering
	Database

administration
	Programming
	System Analyst
	Computer technician
	Others

	Addis Ababa
	19
	1
	1
	2
	7
	1
	1
	7

	Regional Towns
	3
	1
	0
	0
	0
	0
	0
	2

	Total
	23
	2
	1
	2
	7
	1
	1
	9


Note: Figures in parentheses indicate number of IT professionals respondents out of the total number of IT professionals contacted under each category
(ii) ICT Penetration

The majority of the respondents in Addis Ababa and regional towns reported ownership of fixed line telephones (55%), TV sets (79%) and short wave radios (85%). Mobile telephones are rare even in Addis Ababa, where only four out of 51 public employees reported owning such phones. Only one respondent in Nazareth (the only regional town with mobile service) owned cellular telephone. (Table 3.3.15)

Access to communication technologies such as satellite TV, world space radio and fax machine at home is limited to less than 5% in each case. None of the respondents in the regional towns owned satellite TV receivers and fax machine at home. Only 13 and 6 % of the total respondents reported personal ownership of computers and Internet, respectively. The proportion of those owning Internet was relatively smaller (3.8%) in the regional towns (Table 3.3.15)

Table 3.3.15: Public institution employees reporting personally owning some basic information and communication technologies at home  (Multiple responses) (% reporting)
	
	Valid cases
	Fixed line telephone
	Mobile telephone
	Local TV
	Satellite TV
	SW Radio
	World Space Radio
	Fax 
	Computer 
	Printer
	Internet

	Addis Ababa
	51
	60.8
	7.8
	78.4
	5.9
	84.3
	5.9
	5.9
	13.7
	11.8
	7.8

	Regional Towns
	52
	50.0
	1.9
	78.8
	0
	84.6
	3.8
	0
	11.5
	7.7
	3.8

	Total
	103
	55.3
	4.9
	78.6
	2.9
	84.5
	4.6
	2.9
	12.6
	9.7
	5.8


*Respondents owning ICT items at home


Table 3.3.16 shows that the majority  (81%) of the employees of public institutions are computer literate. The literacy rate is relatively higher among the public employees in Addis Ababa than in the regional towns. It should be noted that most of the public employees (92%) contacted for the study were professionals with B.A/B.Sc level of education. Professional employees were deliberately targeted during the survey, excluding support or non-professional staffs that are less likely to use ICTs. 

Table 3.3.16: Computer literacy and level of education among non-IT employees

	Institution
	% Reporting literate
	Level of education (%)



	
	
	Below certificate & Diploma
	Certificate & Diploma
	B.A & above
	Total

	Addis Ababa
	90.3 (28)
	50.0 (14)
	14.3 (4)
	36.9 (10)
	100 (28)

	Regional Towns
	75.5 (37)
	40.5 (15)
	1.5 (1)
	55.4 (21)
	100 (37)

	Total
	81.3 (65)
	44.6 (29)
	7.7 (5)
	47.7 (31)
	100 (65)


  
Note: Figures in parentheses indicate number of public employees respondents

          

 out of the total number of public employees contacted under each category

As in the case of  the other sectors, computer skills of the employees of public institutions are mainly limited to operating systems (Window 95/98), word processing and spreadsheet. The majority of the respondents (over 65%) apparently have no or little exposure to skills such as web development, statistical packages, programming and power point (Table 3.3.17)

Table 3.3.17: Response of public employees regarding the level of their ICT skills (Multiple responses)

	ICT skills
	Percent of respondents

	
	No idea

0
	Basic

1
	Good

2
	Expert

3
	Mean score

	
	
	
	
	
	

	
	
	
	
	
	

	Operating systems (Windows 95/98)
	0
	38.5
	53.8
	7.7
	1.7

	Operating systems (Windows NT, 2000,UNI)
	35.4
	36.9
	27.7
	0
	0.9

	Programming
	66.2
	18.5
	12.3
	3.1
	0.5

	Word processing (MS Word)
	1.5
	27.7
	55.4
	15.4
	1.9

	e-mail
	38.5
	32.3
	21.5
	7.7
	1.0

	Internet
	40.0
	32.3
	20.0
	7.7
	1.0

	Spreadsheet (Excel, Lotus, etc)
	13.8
	40.0
	35.4
	10.7
	1.4

	Database (dBase, Access, etc)
	23.1
	40.0
	30.7
	6.2
	1.2

	Power point
	64.6
	18.5
	16.9
	0
	0.5

	Statistical packages (SPSS, SAS, etc)
	75.4
	13.8
	7.7
	3.1
	0.4

	Web development
	89.2
	7.7
	3.1
	0
	0.1

	Other ICT skills related to your occupation
	69.2
	21.5
	9.2
	0
	0.4


Most of the respondents acquired ICT skills through short-term training at computer training centers, short –term on –job training and personal effort without any formal training (66,55 and 51%, respectively) (Table 3.3.18). While a relatively large proportion (71%) of the public employees in Addis Ababa acquire ICT skill through in-house training, those in the regional towns seem to heavily rely on private computer training centers (76%).

Table 3.3.18:  Ways of acquiring ICT skill by public institution employees (Multiple responses)

	
	Valid cases
	% Short-term

 in-company training
	% Formal training at college/

university
	% Personal effort (without formal training)
	% Short-term training at computer training centers

	Addis Ababa
	28
	71.4
	28.6
	50.0
	53.6

	Regional Towns
	37
	43.2
	27.0
	51.4
	75.7

	Total
	65
	55.4
	27.7
	50.7
	66.2


*Number of computer literate respondents
(iii) User and Usage
About 73% of the total respondents reported to have been using computers.  However, relatively large proportion of public employees in Addis Ababa (84%) use computers compared to their counterparts in the regional towns (62%). All of these respondents access computers at their work place. Other places of access are less commonly used (Table 3.3.19)

        Table 3.3.19: Percentage of public institution employees reporting to have used computers (Multiple responses)

	
	% Report using computer
	% Reporting places to access computer

	
	
	Work place
	Tele centers
	Own home
	Other

Households
	Private computer centers

	Addis Ababa
	84.3 (43)
	100.0
	2.3
	9.3
	16.3
	14.0

	Regional Towns
	61.5 (32)
	100.0
	6.2
	9.4
	3.1
	21.9

	Total 
	72.8 (75)
	100.0
	4.0
	9.3
	10.7
	17.3


Note: Figures in parentheses indicate number of public employees respondents out of the total number of public employees contacted under each category

Table 3.3.20 shows that public employees use computers mainly as office tool facilities. (word processing) to write letters/reports (97%). Computers are used by only 20 to 29% of the respondents for management information system, CD-Rom search and system development. Application of computers for a more effective and smooth operation of the public institutions was not observed.

      Table 3.3.20: Percentage of public institution employees reporting uses of computer for different

purposes  (Multiple responses)

	
	Valid

cases*
	% Reporting uses of computer

	
	
	Office tools
	MIS
	CD-ROM search
	System development
	Financial & accounting packages

	Addis Ababa
	43
	97.7
	18.6
	39.5
	41.9
	16.7

	Regional Towns
	32
	96.9
	21.9
	15.6
	9.4
	3.1

	Total
	75
	97.3
	20.0
	29.3
	28.0
	13.3


                * Respondents reporting to use computer

About 45% of the total respondents reported to have used Internet. The proportion of public employees in Addis Ababa using Internet is more than two times larger than those in the regions. The main place of access for Internet is work place (83%) followed by private computer centers (37%) (Table 3.3.21). However, most of the respondents in the regional towns get Internet access at private computer centers (69%) compared to their counterparts in Addis Ababa  (24%).

Table 3.3.21: Percentage of public institution employees reporting to use Internet (Multiple responses)

	
	% Reporting using Internet
	% Reporting places to access Internet

	
	
	Work place
	Tele centers
	Own home
	Other

Households
	Private computer centers

	Addis Ababa
	64.7 (33)
	90.9        
	9.1
	3.0
	9.1
	24.2

	Regional Towns
	25.0 (13)
	61.5
	7.7
	0
	0
	69.2

	Total 
	44.7 (46)
	82.6
	8.7
	2.2
	6.5
	37.0


 Note: Figures in parentheses indicate number of public employees respondents out of the total number of public employees contacted under each category

 The majority of the public employees use the Internet mainly for e-mail and information search (89 and 87%, respectively). A good proportion of the respondents also use the Internet for downloading and uploading information (59%) and research purposes (46%) (Table 3.3.22). Other uses of the Internet are relatively less common among the sample public employees.

Table 3.3.22: Percentage of public institution employees reporting uses of Internet for different purposes 

(Multiple responses)

	
	Valid

cases*
	%Reporting uses of Internet

	
	
	e-mail/


	Research
	Information search (browsing)
	EDI
	Distance learning
	Downloading/uploading
	Entertainment

	Addis Ababa
	33
	90.6
	45.5
	90.9
	36.4
	18.2
	66.7
	27.3

	Regional Towns
	13
	92.3
	46.2
	76.9
	7.7
	46.2
	38.5
	15.4

	Total
	46
	89.1
	45.7
	87.0
	28.3
	26.1
	58.7
	23.9


* Respondents reporting to use Internet
Table 3.3.23 summarizes the reasons given by those employees who are not using computer and Internet. For the majority of the respondents, lack of access (93%) and high cost of computer service (64%) are the main reasons for not using computers. The respondents in the regional towns seem to be more highly affected by these two factors. High cost of Internet charges, unavailability of the service and lack of access to a computer are also important constraints for not using Internet (for 56 to 65% of the respondents). Nearly 51% reported that other items have higher priority than the Internet.

Table 3.3.23: Percentage of public institution employees reporting reasons for not using computer and Internet  (Multiple responses)
	
	Reasons for not using computer
	Reasons for not using Internet

	
	Not aware 

Of  the technology
	High cost of computer services 
	Do not have computer
	Have 

no interest
	Not aware of the technology
	The service is not available locally
	Accessing internet is too expensive
	Do not have computer
	Other items have priority

	Addis Ababa
	12.5
	12.5
	75.0
	12.5
	16.7
	61.1
	55.6
	55.6
	33.3

	Regional Towns
	15.0
	85.0
	100.0
	0
	20.5
	56.4
	69.2
	56.4
	59.0

	Total
	14.3
	64.3
	92.9
	3.6
	19.3
	57.9
	64.9
	56.1
	50.9


The public employees contacted were asked to rank the problems believed to be obstacles for the use and expansion of ICT in Ethiopia. Poor telecommunication infrastructure, long waiting time for Internet connection and high Internet service charges are identified as the most important constraints. High cost of computers and lack of accessories  (necessary equipment related to the technology) are also among the problems constraining the use of the technology (Table 3.3.24).

Table 3.3.24: Response of public institution employees regarding the major problems in expanding the use of ICT in Ethiopia (Multiple responses)
	Major problems in ICT expansion
	Percent of Respondents
	Mean 

Scores

	
	Don’t know

0
	Not a problem

1
	Minor problem

2
	Moderate problem

3
	Major problem

4
	Very Serious problem

5
	

	Poor telecommunication infrastructure
	1.9
	8.7
	4.9
	17.5
	37.9
	29.1
	4.0

	Long waiting time to get an Internet line from ETC
	2.9
	13.6
	9.7
	22.3
	35.9
	15.5
	3.9

	Lack of necessary equipment
	1.9
	6.8
	8.7
	25.2
	31.1
	26.2
	3.4

	High Cost of computers
	2.9
	6.8
	6.8
	19.4
	36.9
	27.2
	3.5

	High Internet service charges
	1.9
	6.8
	8.7
	22.3
	33.0
	27.2
	3.9

	Shortage of trained manpower
	1.9
	11.7
	10.7
	19.4
	29.1
	27.2
	2.8


4.
SECTORAL COMPARISON AND DETEMINANTS OF ICT USAGE

4.1 Comparison between the selected sectors 

The major findings with respect to the selected sectors can be summarized at institution /facility and individual level. In other words, the data from the capital city and the four regional towns are aggregated for each of the three sectors and discussed below. 

(i)  ICT Penetration and usage in the selected institutions 

ICT penetration is generally higher among the sample public institutions (e.g. federal ministries and regional bureaus) than education or health facilities. For instance, all the public institutions (100%) have computers and direct telephone lines. By contrast, some 18 and 67% of the schools and health facilities have no access to computers. Eleven percent of the schools and 4% of the health facilities have no direct telephone lines. Internet connectivity is also higher for public institutions (69%) than for education institutions (52%) or health establishments (13%). About 40% of the public organizations reported local area network (LAN), compared to 20 and 2% for education (mainly tertiary institutions and private schools) and health institutions, respectively (Table 4.1.1 (a). 

The proportion of IT experts is only 3% of the total teachers/instructors in the sample schools and colleges. As most schools and colleges are beginning to incorporate ICT courses in their curriculum, shortage of qualified staff has emerged as one of the most critical problems.  ICT professionals constitute less than 1% of the total employees in health facilities and public institutions (Table 4.1.1 (a)).

Computers are widely used as office tools in the reporting institutions: 95% in public organizations, 86% in schools/colleges and 61% in health facilities.. Other important uses such as CD-Rom search is limited to 26, 11 and 18% of the teaching (mainly higher education), health and public service institutions, respectively. Computers are used in personnel administration by 46% of the schools/colleges, 28% of the health facilities and 41% of the public institutions (Table 4.1.1 (b)).

Although home pages and elaborate sites on the World Wide Web have become very popular throughout the world for disseminating information and documentation electronically, only 19, 2 and 22% of the education, health and public service institutions, respectively, have web sites. The content of those web sites is also limited to top level information of a very generic nature or to only basic contact information to similar institutions or provide limited information about the institutions. It is also believed that the web sites contain largely outdated information (Table 4.1.1 (d)).  

Table 4.1.1:
ICT penetration and usage at institutional

(a): IT professionals and access to basic ICTs 

	
	 Of IT 

Professional in total employees
	Percent of institutions 

	
	
	Reporting Computers
	Reporting Direct telephone lines
	Reporting Internet connectivity
	Reporting LAN
	Reporting WAN

	Education 
	3.0
	81.6
	89.3
	51.5
	20.4
	30.1

	Health
	0.3
	33.3
	96.3
	13.0
	1.9
	0.0

	Public Institutions
	0.7
	100.0
	100.0
	69.3
	35.9
	0.0


(b): Uses of computer for reporting cases (owning computers)

	
	Purpose of using computer (Multiple responses) %

	
	Office tools
	CD-Rom search
	Personnel administration
	Library Administration
	Financial and accounting packages

	Education 
	85.7
	26.2
	46.4
	34.5
	42.9

	Health
	61.1
	11.1
	27.8
	-
	38.9

	Public Institutions
	94.9
	17.9
	41.0
	5.1
	25.6


( c): Uses of Internet for reporting cases (with access to Internet

	
	Purpose of using Internet (Multiple responses) %

	
	e-mail
	Information search
	Education/training
	Downloading/Uploading
	Information of procurement materials

	Education 
	100.0
	86.8
	49.1
	71.7
	41.5

	Health
	71.4
	57.1
	-
	42.9
	28.6

	Public Institutions
	100.0
	100.0
	22.2
	70.4
	14.8


(d): Institutions reporting web-sites and purpose of using the sites

	
	%
	Purpose of using a web-site (Multiple responses) %

	
	 Reporting

Web-site
	Strengthen contact with similar institutions
	Provide information

	Education 
	18.9
	80.0
	50.0

	Health
	1.9
	100.0
	100.0

	Public Institutions
	22.2
	50.0
	66.7


(ii)  Personal access to ICT goods
Table 4.1.2 (a) shows personal ownership of some basic ICT items among employees of the three sectors. Fixed telephone lines at home were reported by 78% of the health professionals, compared to 42% of the teachers/instructors and 55% of the public employees (civil servants). About 88% of the health staff have access to local TV channels as compared to 66% for teachers and 79% for civil servants. Mobile telephones are also more commonly available among health workers (24%) than teachers/instructors (4%) or civil servants (5%). The distribution of satellite TV and World space radio is generally low (less than 12%) but it is relatively more favorable among health workers. Better part-time opportunities for health professionals in the private sector may explain their favorable ICT situation relative to other sectors. Between 11 and 12%  and 3 and 6% of the total respondents have access to computers and the Internet at home.

Computer literacy is highest among the sample civil servants (81%) followed by teachers/instructors (43%) and health professionals (39%). Actual utilization of computers is also higher among public service employees (73%) than the two other categories - teachers (38%) or health workers (33%) (Table 4.1.2 (b)).

Internet usage is limited to 26% of the teachers/instructors or health professionals and 45% of the civil servants. The work place is the most popular place to access the Internet for teachers/instructors and public employees followed by private computer centers. Health professionals rely mainly on private computer centers (48%) and work place (34%). Telecenters were reported as place of Internet access by 9 to 21% of the respondents, while own houses by 2 to 14% (Table 4.1.2 (c)).

Table 4.1.2:
 ICT Penetration and usage among employees of the selected sectors

(a): Personal ownership at home of some ICT  items among sample respondents

	
	Percent reporting  (Multiple responses)

	
	Computers
	Mobile telephone


	 Direct

telephone

lines
	Fax
	Local TV
	 Satellite TV
	Internet

Connectivity
	SW Radio
	 World space radio

	Teachers/instructors
	10.9
	4.3
	42.0
	1.3
	65.9
	5.5
	2.5
	85.3
	8.5

	Health Professionals
	11.7
	24.3
	78.4
	0.9
	88.3
	10.8
	3.5
	86.5
	11.7

	Public employees
	12.6
	4.9
	55.3
	2.9
	78.9
	2.9
	5.8
	84.5
	4.6


 (b): Computer usage and place of access for reporting employees

	 
	% Reporting computer literacy
	% Using computer
	Place of computer access (Multiple responses) %

	
	
	
	Work place
	Tele centers
	Own house
	Other households
	Private computer centers

	Teachers/instructors
	42.8
	38.4
	82.8
	4.4
	26.5
	15.7
	27.5

	Health Professionals
	38.7
	33.3
	51.3
	13.5
	32.4
	21.6
	45.9

	Public employees
	81.3
	72.8
	100.0
	4.0
	9.3
	10.7
	17.3


(c): Internet usage and place of access reporting employees

	
	% Reporting using Internet
	         Place of Internet access (Multiple responses) %

	
	
	Work place
	Tele centers
	Own house
	Other households
	Private computer centers

	Teachers/instructors
	26.2
	61.1
	19.1
	9.2
	17.6
	37.4

	Health Professionals
	26.1
	34.4
	20.6
	13.7
	17.2
	48.2

	Public employees
	44.7
	82.6
	8.7
	2.2
	6.5
	37.0


4.2
Determinants of access to ICT

The technique of multiple regression analysis allows to explore the effects of several independent variables on a dependent variable by controlling statistically for the effects of extraneous variables. The regression equation assesses the total proportion of variance (in the dependent variable) explained by the independent variables, taking their correlation into account. A regression equation consists of a dependent variable and several independent variables.

Three different sets of equation
, corresponding to teachers, students and health workers, were identified for this study.  The dependent variables  were:

DTEACHERS 
A dummy variable taking the value of 1 for teachers using ICT and 0 otherwise.

DSTUDENTS
A dummy variable taking the value of 1 for teachers using ICT and 0 otherwise. 

DHWORKER
A dummy variable taking the value of 1 for health workers using ICT and 0 otherwise.

The objective in each case, which involves a logistic regression, is to identify factors that influence the use of ICT. Two technologies, computer and the Internet, were identified and a separate regression was run in each of the four cases. 

The independent variables that were hypothesized to influence the use of ICT included:

AGE
A continuous variable measuring the age (in years) of the respondent;

DSEX
A dummy variable that takes the value of 1 for male respondents and 0 for females;

INCOME
Monthly family income of the respondent

DEDUCA
A dummy variable that takes the value of 1 respondents with B.A/B.Sc and above level of education and 0 otherwise;

TYPOWNER
A dummy variable that takes the value of 1 for respondents from government establishments and 0 for those from non-government ones;

LEVELSCH
A dummy variable that takes the value of 1 for respondents from tertiary level of education and 0 for those from primary and secondary schools;

SUREGION
A dummy variable that takes the value of 1 for respondents from Addis Ababa and 0 otherwise (the four regional towns).

 
i.
Teachers/ instructors (DTEACHERS)

The results of the logit regression are consistent with general expectations: the probability of computer and Internet adoption among educators increases with their level of education and income, taking all factors into account. The probability of adoption is significantly higher among degree holders than those without.  The results, as given by the positive and significant coefficient of LEVELSCH, also confirm that instructors working in tertiary institutions have a higher probability of ICT adoption than teachers working in primary and secondary schools.  Location also matters as the probability of using of computers is significantly higher among  teachers/instructors working in Addis than those in the regional towns, although the coefficient was not significant in the case of internet. 

The coefficient of AGE is consistently negative and significant, implying that ICT adoption tends to decline with age. As expected, the older generation of teachers/instructors have a lower probability of using the modern technology than the younger generation. 

There is no evidence that gender is a significant factor influencing the probability of adopting computers or the Internet among teachers/instructors, taking all factors into account.  It is encouraging to see that females have not lagged behind when it comes to applying the new technology. Similarly, no significant differences were observed between educators working for government and non-government schools or colleges.  Taking all factors into account, the probability of using computers or the Internet among teachers/instructors in government schools have not fallen behind non-government educational establishments (Table 4.2.1). 

Table 4.2.1 
Factors influencing the use of computers and the Internet (Teachers/instructors)

a.
Dependent variable: The use of computers (a dummy variable with a value of 1 or users and  0 otherwise)

	Variable
	B
	S.E.
	Wald
	Sig



	AGE
	-.0656
	.0161
	16.6556
	.0000

	DSEX
	.4428
	.3908
	1.2837
	.2572

	DEDUCA
	.8299
	.2972
	7.7597
	.0053

	INCOME
	.0005
	.0001
	15.0913
	.0001

	DREGION
	.5879
	.3118
	3.5551
	.0594

	TYPOWNER
	-.4365
	.2757
	2.5062
	.1134

	LEVELSCH
	2.4997
	.3577
	48.8357
	.0000

	Constant
	-.8355
	.6036
	1.9162
	.1663


b.
Dependent variable: The use of Internet  (a dummy variable with a value of 1 or users and  0 otherwise)

	Variable
	B
	S.E.
	Wald
	Sig



	AGE
	-.0935
	.0208
	20.2488
	.0000

	DSEX
	-.4674
	.4151
	1.2682
	.2601

	DEDUCA
	.9728
	.3715
	6.8594
	.0088

	INCOME
	.0004
	.0001
	10.7906
	.0010

	SUREGION
	.3911
	.3578
	1.1952
	.2743

	TYPOWNER
	.0244
	.3040
	.0064
	.9361

	LEVELSCH
	2.3768
	.3203
	55.0744
	.0000

	Constant
	-.1139
	.6997
	.0265
	.8707



ii.
Students (DSTUDENTS)

It was impossible to collect data on income of students.  Only four explanatory variables,  DSEX, TYPOWNER, LEVELSCH and SUREGION were thus used as explanatory variables, and the results were very much consistent with our expectations (1.4.2.2).  

The probability of using computers and the Internet is significantly lower for students coming from public schools.  In other words, fee-paying students (from non-government schools or colleges) have better chances of accessing computers or the Internet than those from government establishments. These results generally reflect the fact that ICT facilities are better in private or NGO schools than public schools (as already discussed above).  Moreover, fee-paying students come from better-off parents and many of these own computers and the Internet at home.

The probability of adopting the new technology varies significantly depending on whether the student is from tertiary or primary/secondary schools. College students have a higher probability of accessing computers and the Internet than primary/secondary school students. The level of diffusion appears to increase with the level of education in the country.  

Differences in ICT adoption also vary by location: students from Addis have higher probability of using computers and the Internet than students located in the four regional towns. Holding other factors constant, students outside the capital are at a disadvantage relative to those living in Addis. 

Table 4.2.2 
Factors influencing the use of computers and the Internet (Students)

a. Dependent variable: The use of computers (a dummy variable with a value of 1 or users and  0 otherwise)

	Variable
	B
	S.E.
	Wald
	Sig



	SEX
	.0267
	.1435
	.0346
	.8524

	TYPOWNER
	-1.5112
	.1461
	107.0391
	.0000

	LEVELSCH
	1.5132
	.1545
	95.9397
	.0000

	SUREGION
	.5783
	.1854
	9.7257
	.0018

	Constant
	-.3740
	.2013
	3.4517
	.0632


b.   Dependent variable: The use of Internet  (a dummy variable with a value of 1 or users and  0 otherwise)

	Variable
	B
	S.E.
	Wald
	Sig



	DSEX
	.1742
	.1748
	.9816
	.3218

	TYPOWNER
	-1.2583
	.1794
	49.2118
	.0000

	LEVELSCH
	1.0716
	.1706
	39.4601
	.0000

	SUREGION
	1.2812
	.3275
	15.3012
	.0001

	Constant
	-2.6278
	.3454
	57.8854
	.0000



iii.
Health workers (DHWORKER)

Level of education and income are also positively and significantly correlated with the probability of computer and Internet adoption among health professionals.  Age was also negatively and significantly  related to the probability of Internet use, although no such correlation was observed in the case of computers.   The probability of Internet use was also lower for health professionals working in government facilities. Being employee of non-government facilities appears to create better chances to use the Internet, holding all other factors constant. On the other hand, sex and place of work (whether in Addis or in the four regional towns) do not seem to influence the probability of ICT usage (Table 4.2.3). 

Table 4.2.3 
Factors influencing the use of computers and the Internet (Health workers)

a.   Dependent variable: the use of computers (a dummy variable with a value of 1 or users and 0 otherwise)

	Variable
	B
	S.E.
	Wald
	Sig



	AGE
	-.0436
	.0346
	1.5820
	.2085

	SEX
	.5748
	.5730
	1.0062
	.3158

	LEVEDUCA
	1.1290
	.6869
	2.7015
	.1003

	INCOME
	.0004
	.0002
	4.1023
	.0428

	SUREGION
	.0156
	.5526
	.0008
	.9775

	TYPOWNER
	-.4951
	.5021
	.9722
	.3241

	Constant
	-1.0398
	1.3079
	.6321
	.4266


b.     Dependent variable: the use of Internet (a dummy variable with a value of 1 or users and 0 otherwise)

	Variable
	B
	S.E.
	Wald
	Sig



	AGE
	-.1700
	.0524
	10.5418
	.0012

	DSEX
	.9168
	.7308
	1.5740
	.2096

	DEDUCA
	2.9649
	1.1696
	6.4259
	.0112

	INCOME
	.0003
	.0002
	3.1991
	.0737

	SUREGION
	.3667
	.6752
	.2950
	.5870

	TYPOWNER
	-1.0108
	.6232
	2.6310
	.1048

	Constant
	1.0814
	1.8369
	.3466
	.5560


5    INFORMATION ECONOMY

5.1 The ICT industry

(i) Overview of the ICT Industry

The Ethiopian Telecommunication Corporation (ETC) dominates the ICT industry in Ethiopia. The parastatal has expanded its operation beyond its monopoly area (telecommunication infrastructure). Since 1997, ETC has started offering computer-training courses in competition with small private companies. ETC gives training on common applications, Internet, and networking to about 600 to 800 persons every year. ETC also competes with private firms to provide Internet service and supply telecommunication equipment. Indeed, it bans others from giving  Internet based services like Internet telephone and fax. 

There is no research and development activity carried out by ETC. However, in-house developed software is used for mobile billing, fault management material handling, etc. The corporation was able to implement 13 ICT projects (worth USD 6.7 million) in the past. A total of 8 projects (with USD 19.6 million) are currently (2001/02) underway and 6 new projects (valued at USD 44.4 million) are planned for next year.

There is a high level of turnover among ICT personnel of ETC. Some 15 professionals left the Corporation over the last one and half years. The management believes that shortage of ICT professionals and less competitive pay rates are among the major reasons for the high turnover. In the absence of any experienced staff from the market, vacant posts are often filled with fresh/new graduates. 

Like any other business in the country, ETC suffers from inadequate property protection laws and weak enforcement of laws related to hackers, vandalism and robbery. The company is also unhappy about custom and tax regulations (e.g. high duties and taxes). Other problems include absence of a national ICT plan and shortage of ICT marketing and management expertise.

The rest of the ICT industry (excluding ETC) comprises private firms that have engaged in the acquisition, production and distribution of ICTs (computer hardware and software, communication hardware and software, training and consultancy services and others ICT based services). Even though the sector has yet to catch up with other developing countries, the performance of the private ICT sector is encouraging. Unlike the situation a few years ago, hardware assembly plants, software-manufacturing firms, educational institutions offering ICT courses, and e-business/e-commerce firms have emerged now. There are a good number of firms which have engaged in merchandising hardware and software products; they offer short-term training on hardware maintenance and various applications of software, and provide e-mail/e-fax and browsing services. 

(ii) Sample Characteristics

 A total of 62 private firms engaged in ICT business were contacted for the study. Nearly 71% of the firms are from Addis Ababa. Of the total cases, 58 and 32% are private limited companies and sole proprietorship/partnership firms, respectively. Only 6 firms (about 10% are share companies. (Table 5.1.1.)

   Table  5.1.1: Number and current legal status of ICT enterprises contacted  
	
	Number and current legal status
	Total

	
	Public Share Co
	PLC
	Private Share Co.
	Sole Proprietorship/Partnership
	

	Addis Ababa
	1
	28
	2
	13
	44

	Regional Towns
	-
	8
	3
	7
	18

	Grand Total
	1
	36
	5
	20
	62


The sample ICT firms employed a total of 694 workers and 556 (80%) of these are IT professionals. The proportion of female IT professional is only 13%. Out of the total IT professional employees, IT trainers/lecturers, system or hardware engineers and IT project managers account for the largest proportion (51%). Software engineers, programmers, computer operators and technical analysts take the next largest share (31%) in that order. The majority (89%) of the IT professional work in Addis Ababa. A total of 88 IT vacancies (13% the IT workforce) were advertised over the past 12 months, but nearly 39% of these are still vacant (Table 5.1.2). 

Table 5.1.2: ICT human resource base by occupational level and unfilled vacancies in ICT firms contacted 

	Occupational levels
	Total Number of employees
	Total no. of vacancies over the past 12 months
	No. of vacancies difficult to fill (searching for longer than 3 months

	
	Addis Ababa
	Regional Towns
	
	

	
	M
	F
	Total
	M
	F
	Total
	Addis Ababa
	Regional Towns
	Addis Ababa
	Regional Towns

	 Project Manager/IT Manager 
	37
	3
	40
	8
	1
	9
	9
	2
	5
	-

	IT Consultant/IT Advisor
	17
	-
	17
	-
	-
	-
	2
	-
	2
	1

	Software Engineer
	41
	1
	42
	7
	-
	7
	6
	3
	5
	2

	Database Administrator
	5
	1
	6
	1
	-
	1
	-
	1
	-
	1

	Systems Engineer/Hardware Engineer
	67
	1
	68
	5
	-
	5
	7
	4
	4
	2

	Systems Analyst/Business Analyst 
	8
	-
	8
	1
	-
	1
	1
	2
	-
	-

	Technical Analyst/Network Technician
	33
	2
	35
	3
	-
	3
	4
	-
	2
	-

	IT Trainer/Lecturer
	123
	14
	137
	26
	1
	27
	19
	7
	5
	-

	Programmer
	35
	3
	38
	1
	2
	3
	3
	4
	-
	1

	Technician/Lab Assistant
	21
	3
	24
	4
	-
	4
	1
	1
	-
	1

	Webmaster/WebPages Designer
	19
	4
	23
	-
	1
	1
	1
	-
	-
	1

	Graphic Designer
	6
	2
	8
	1
	1
	2
	-
	-
	-
	1

	Multimedia developer
	3
	2
	5
	-
	-
	-
	-
	-
	1
	-

	Computer Operator/Data entry clerk
	10
	27
	37
	-
	6
	6
	1
	-
	-
	-

	Administrative support staff (non-ICT staff)
	69
	58
	127
	6
	4
	10
	9
	1
	-
	-

	Grand Total
	494
	121
	615
	63
	16
	79
	63
	25
	24
	10


Lack of work experience and qualification are the major problems in filling the ICT vacancies. Strong competition within the ICT industry for qualified employees, low number of applicants with the required attitude, and lack of experts with the required qualification have also constrained the operation of ICT firms. Low level of salary, relative to the international market, has also become a problem in the country. (Table 5.1.3)

Table 5.1.3: Reasons for failing to fill ICT vacancies  (% reporting)

	            Main reasons


	Least important reason

1
	Slightly important reason

2
	Important

reason

3
	Very important reason

4
	Most important reason

5
	Mean scores

	To much competitions from other employers (limited supply)
	31.8
	20.5
	15.9
	13.6
	18.2
	2.7

	Shortage of interested people in doing the jobs
	69.8
	16.3
	4.7
	7.0
	2.3
	1.6

	Salary level too low
	22.2
	44.4
	15.6
	11.1
	6.7
	2.4

	Low number of applicants with required attitude, motivation or personality
	20.0
	31.1
	17.8
	22.2
	8.9
	2.7

	Lack of work experience the firm/company demands
	4.3
	17.4
	37.0
	23.9
	17.4
	3.3

	Lack of the required qualifications 
	18.2
	22.7
	13.6
	29.5
	15.9
	3.0


The ICT industries were asked to identify the strategies they used to resolve the difficulties associated with the shortage of IT skills. The respondents indicated that increasing the level of salary and training the existing workforce are the most important strategies, while changing internal organizational structure and practices, advertising more widely and attracting staff from other firms are occasionally used strategies (Table 5.1.4).

Table 5.1.4: Strategies used by ICT industries to address difficulties associated with skill   shortages 

	           Strategies used 


	Least used strategy

1
	Occasionally used strategy

2
	Frequently used strategy

3
	Very frequently used strategy

4
	Most frequently used strategy

5
	Mean Scores

	Increasing salary to make jobs more attractive
	17.6
	29.4
	19.6
	15.7
	17.6
	2.9

	Training existing workforce to fill the vacancy
	19.2
	25.0
	25.0
	13.5
	17.3
	2.9

	Attracting staff from other firms
	53.1
	18.4
	8.2
	12.2
	8.2
	2.0

	Advertising more widely 
	45.8
	22.9
	12.5
	12.5
	6.3
	2.1

	Change internal structures and practices
	36.7
	14.3
	22.4
	22.4
	4.1
	2.4

	Using recruitment agencies 
	72.3
	14.9
	8.5
	4.3
	0
	1.5

	Outsourcing of activities
	55.3
	25.5
	10.6
	8.5
	0
	1.7

	Subcontracting of activities
	41.7
	33.3
	18.8
	4.2
	2.1
	1.9

	Stock/share option arrangement
	69.4
	14.3
	6.1
	6.1
	4.1
	1.6

	Just carrying on looking
	54.3
	21.7
	10.9
	6.5
	6.5
	1.9


(iii) ICT Players 

Table 5.1.5 summarizes the operation areas of the sample firms. Consistent with the results reported in relation to the human resource base (Table 5.1.2), the majority (79%) of the firms are engaged in ICT education or training. Fifty five percent of the firms reported to have been engaged in ICT consultancy services, while 60 and 66% offered computer networking and ICT hardware maintenance and support services respectively. ICT hardware and software sales are the other major areas of operation reported by 61% to 65% of the respondents. Those engaged in the sales of other accessories account for 47% of the total firms contacted (Table 5.1.5). About 42% of the ICT firms are also operating in hardware assembly and ICT software development. It can also be inferred that the proportion of firms which have engaged in most of the above ICT sub-sectors is larger in Addis Ababa than in the regional towns. It is also evident that e-commerce has yet to be popular, in spite of its wide spread application in the rest of the world

Table 5.1.5: Percentage reporting sub-sector of operation in which the firm/company/enterprise was engaged (Multiple responses)

	Sub-sectors
	% Reporting

	
	Addis Ababa
	Regional

Towns
	Total

	 1.Telecommunications
	15.9 (7)
	0
	11.3

	2. ICT education/training
	77.3 (34)
	83.3 (15)
	79.0

	3.ICT Services

                a. Information collection
	13.3 (6)
	11.1 (2)
	12.9

	                b. Information processing and dissemination services
	20.5 (9)
	22.2 (4)
	20.9

	                c. ICT professional services (consultancy)
	63.6 (28)
	33.3 (6)
	54.8

	                d. Computer networking
	65.9 (29)
	44.4 (8)
	59.7

	                 e. ICT hardware maintenance & support services
	68.2 (30)
	61.1 (11)
	66.1

	4. Hardware assembly 
	47.7 (21)
	27.8 (5)
	41.9

	5. Internet Services

a. Web Hosting
	13.6 (6)
	5.6 (1)
	11.3

	b. Web Design 
	31.8 (14)
	5.6 (1)
	24.2

	c. e-mail
	29.5 (13)
	44.4 (8)
	33.9

	 d. Telephony
	6.8 (3)
	0
	4.8

	 e. e-fax
	6.8 (3)
	16.7 (3)
	9.7

	 f.  Browsing
	22.7 (10)
	27.8 (5)
	24.2

	6. e-commerce

   a. Business to business
	22.7 (10)
	5.6 (1)
	17.7

	   b. Business to consumers
	15.9 (7)
	0
	11.3

	7. Sales

a.  ICT software
	63.6 (28)
	66.7 (12)
	64.5

	b. ICT hardware
	59.1 (26)
	66.7 (12)
	61.3

	c. Telecommunication equipment
	34.1 (15)
	0
	24.2

	d. Other accessories
	50.0  (22)
	38.9 (7)
	46.8

	8. ICT software development (analysis and design) 
	43.2 (19)
	38.9 (7)
	41.9

	9. 9.    Manufacturing

a. Semiconductors
	2.3 (1)
	5.6 (1)
	3.2

	   b. EDP (computer hardware) and data communication equipment
	0
	5.6 (1)
	1.6

	       c. Computer software (Packaged Software)
	22.7 (10)
	16.7 (3)
	21.0

	       d. Office equipment (electronic typewriters, cash registers, calculators, accounting machines and photocopiers)
	9.1 (4)
	5.6 (1)
	8.1

	        e. Telecommunication equipment 
	2.3 (1)
	0
	1.6

	        f. Other components (color TV tubes, other display tubes, capacitors, resistors, connectors, plugs and sockets, electrical circuits, switches, transformers, coils, etc)
	5.1 (2)
	11.1 (2)
	6.5


 Note: Figures in parentheses indicate number of firms responding out of the total number of sample firms under each category.

Among the Internet services, browsing, web design, and e-mail services were provided by 24 to 34% of the firms. Close to 21% of the firms also reported to manufacture computer software (application packages). (Table 5.1.5).

The ICT firms which have engaged in short-term ICT training/education (with certificate) trained a total of 16,715 (51% were females) individuals during the period 1998/99 to 2000/01. The firms in Addis Ababa trained the largest proportion (85%) of the trainees. Common office applications, computer maintenance and trouble shooting and networking are among the most important areas of training (11%). Training areas such as web publishing, database management system and programming accounted for less than 2% of the graduates. Other areas are apparently of limited importance, particularly in the regional towns (Table 5.1.6).

Table 5.1.6: Number of graduates trained by firms engaged in short-term ICT education/training (1998/99 - 2000/01)

	Training areas
	Number of graduates (1998/99 - 2000/01)
	Grand Total

	
	Addis Ababa
	Regional Towns
	  Males
	Females
	Total

	
	Males
	Females
	Total
	Males
	Females
	Total
	
	
	

	Introduction to computer and common application packages (Word, Excel, Access, etc)
	5168
	6699
	11867
	1202
	1195
	2397
	6370
	7894
	14264

(85.3)

	Microsoft certified courses
	152
	36
	188
	-
	-
	-
	152
	36
	188

(1.1)

	Computer maintenance and trouble shooting
	950
	179
	1129
	103
	16
	119
	1053
	195
	1248

(7.5)

	Networking
	394
	125
	519
	10
	5
	15
	404
	130
	534

(3.2)

	Web Publishing
	93
	64
	157
	-
	-
	-
	93
	64
	157

(0.9)

	Computerized accounting
	15
	11
	26
	-
	-
	-
	15
	11
	26

(0.2)

	Cisco certification training
	35
	14
	49
	-
	-
	-
	35
	14
	49

(0.3)

	Solaris 
	45
	20
	65
	-
	-
	-
	45
	20
	65

(0.4)

	 Database management system
	37
	21
	58
	-
	-
	-
	37
	21
	58

(0.3)

	Programming
	50
	30
	80
	-
	-
	-
	50
	30
	80

(0.5)

	Visual basic
	8
	20
	28
	3
	15
	18
	11
	35
	46

(0.3)

	Grand total 
	6947
	7219
	14166
	1318
	1231
	2549
	8265
	8450
	16715


 Note: Figures in parentheses indicate percentages

(iv) ICT Penetration

Ninety-five and 60% of the firms reported to have direct line telephones and mobile telephones, respectively.  But access to cellular telephones is limited to the ICT firms located in Addis Ababa. Nearly 89 and 60% of the total respondents reported to have Internet connectivity and LAN, respectively. The proportion of the firms using these technologies is also higher in Addis Ababa than in the regional towns (Table 5.1.7). ICT firms have obviously better ICT penetration than the establishment/institutions considered above.

Table 5.1.7: The penetration of ICT facilities at various ICT firms 

	
	% 

Reporting mobile telephones
	% 

Reporting direct telephone lines
	%

 Reporting

Internet

Connectivity
	% 

Reporting

LAN
	% 

Reporting

WAN

	
	
	
	
	
	

	Addis Ababa
	84.1 (37)
	97.7 (43)
	95.5 (42)
	68.2 (30)
	4.5 (2)

	Regional Towns
	0
	88.9 (16)
	72.2 (13)
	38.9 (7)
	5.6 (1)

	Total
	59.7 (37)
	95.2 (59)
	88.7 (55)
	59.7 (37)
	4.8 (3)


          Note: Figures in parentheses indicate number of firms responding out of the total number of sample firms

Among the few ICT firms that do not have Internet connectivity, 57% reported that they have not applied for the service (Table 5.1.8). This could be mainly due to shortage of fund or high costs of the service and poor service.

Table 5.1.8: Number of ICT firms that do not have Internet connectivity but applied for the 

                        Service 

	
	Valid cases*
	%

 Applied
	% Not applied

	Addis Ababa
	2
	50.0
	50.0

	Regional town
	5
	40.0
	60.0

	Total
	7
	42.9
	57.1


* Firms that do not have Internet connection
The majority of the ICT companies using the Internet are either 'somehow satisfied' or 'not satisfied' with the Internet service being provided in the country. None of the ICT firms outside Addis Ababa are fully satisfied by the Internet service (Table 5.1.9)

Table 5.1.9: Response of ICT companies regarding the level of satisfaction with the quality of Internet service in Ethiopia  

	
	Valid cases*
	Percent reporting

	
	
	Not satisfied
	Somehow satisfied 
	Satisfied 

	Addis Ababa
	42
	28.6
	64.3
	7.1

	Regional Towns
	13
	53.8
	46.2
	0

	Total


	55


	34.5


	60.0


	5.5




                * Firms connected to the Internet
(v) User and Usage 

Table 5.1.10 shows that e-mail, information search (browsing) and downloading and uploading of information are the main uses of Internet as reported by 89 to 100% of the respondents. The use of Internet for purchasing goods or services, providing education/training and accessing databases of other suppliers was reported by 55% to 62% the ICT firms (Table 5.1.10). There is definitely a much wider application of the Internet among the ICT firms than the three sectors considered in this study. 

Table 5.1.10: Percentage of ICT firms reporting various uses of Internet (Multiple responses)

	
	Valid cases*
	% Reporting uses of Internet

	
	
	e-mail
	Information Search

(browsing)


	To access database of suppliers
	Advertisement/

marketing
	Education/ training
	EDI
	Purchasing goods or services
	Selling goods or services
	to automate or eliminate steps in production and/or distribution with suppliers
	Downloading/

Uploading

	Addis Ababa
	42
	97.6 
	100.0
	64.3
	42.9
	64.3
	42.9
	59.5
	28.6
	26.2
	85.7

	Regional Towns
	13
	100.0
	100.0
	53.8
	15.4
	46.2
	38.5
	38.5
	23.1
	23.1
	100.0

	Total
	55 
	98.2
	100.0
	61.8
	36.3
	60.0
	41.8
	54.5
	27.2
	25.5
	89.1


       * Firms connected to the Internet

A large proportion of the ICT firms that have Internet connection reported that the type of Internet information sought are technical and computer related, general, and information on suppliers (87, 84 and 64% respectively). As expected, only a small proportion (23 to 25%) used the Internet to get information on economic and government issues or customers’ tastes and preferences.  (Table 5.1.11). Limited use of the Internet by the public and the government offices has reduced the importance of Internet in accessing local information.

Table 5.1.11: Percentage of ICT firms/companies/enterprises reporting types of Internet information sought    (Multiple responses) 

	
	Valid cases*
	% Reporting types of Internet information sought

	
	
	General
	Technical and computer
	Financial and marketing
	Economic and government
	Suppliers
	Consumers' tastes and preferences

	Addis Ababa
	42
	78.6
	88.1
	33.3
	26.2
	69.0
	28.6

	Regional Towns
	13
	100.0
	84.6
	15.4
	15.4
	46.2
	7.7

	Total
	55
	83.6
	87.3
	28.6
	29.1
	63.6
	23.6



* Firms connected to the Internet

Some 39% of the total ICT firms reported to have web-sites. For the vast majority (86%) of the reporting firms, web-sites are used as means of developing confidence in the technology and strengthening contact with other institutions. While those using the technology for gaining competitive advantage account for 76% of the cases, 57 to 71% of the firms use it as a forum for providing information about their firm, creating better access to overseas markets and exploring a new mode of business (Table 5.1.12). The evidence indicates the willingness and preparedness of the reporting ICT firms to use their web-sites for wider applications.

Table 5.1.12: Percentage of ICT firms reporting uses of a Web-site  (Multiple responses)

	
	% Reporting Web-sites
	 Percent reporting uses of a Web-site

	
	
	Getting confidence in the technology
	Strengthen contact with other institution
	Forum for providing information about the institution
	Exploring a new mode of business
	Reduces administration formalities
	Reduce cost (used for advertisement) 
	Creating better to access overseas markets
	Pressure from competitors
	Gaining competitive advantage

	Addis Ababa
	40.9 (18)
	88.9 (16)
	88.9 (16)
	61.1 (11)
	72.2 (13)
	27.8 (5)
	38.9 (7)
	66.7 (12)
	27.8 (5)
	72.2 (13)

	Regional Towns
	16.7 (3)
	66.7 (2)
	66.7 (2)
	33.3 (1)
	66.7 (2)
	33.3 (1)
	33.3 (1)
	0
	33.3 (1)
	100.0 (3)

	Total
	33.8 (21)
	85.7 (18)
	85.7 (18)
	57.1 (12)
	71.4 (15)
	28.6 (6)
	38.1 (8)
	57.1 (12)
	28.6 (6)
	76.1 (16)


Note: Figures in parentheses indicate number of firms responding out of the total number of sample firms under each category

About 60% of the ICT enterprises, which were contacted during the study, reported to have in-company training and skill upgrading services for their employees. Office tools (78%), operating systems (76%) and programming (51%) are the major training areas (Table 5.1.13).

Table 5.1.13: ICT firms reporting ICT related in-company training and skill upgrading services 

	
	% Reporting in-company training
	% Reporting training areas

	
	
	Office tools
	Operating systems
	Programming
	Specialist training
	Web devt
	System analysis

	Addis Ababa
	65.9 (29)
	75.9
	69.0
	58.6
	48.3
	41.4
	34.5

	Regional Towns
	44.4 (8)
	87.5
	100.0
	25.0
	12.5
	25.0
	37.5

	Total
	59.7 (37)
	78.3
	75.7
	51.4
	40.5
	37.8
	35.1


Note: Figures in parentheses indicate number of firms responding out of the total number of sample firms under each category.

Table 5.1.14 shows the percentage changes of total sales of computer hardware, locally developed software and imported software. The total sales value of computers for the sample cases increased by 7.5% in 1999/00 and 121.5% in 2000/01 in Addis Ababa. The corresponding figures for the regional towns were 38.7 and 17.7%. In 2000/01, the overall sales value of computer hardware for reporting sample firms was USD 2.3million in Addis Ababa and USD 0.2 million in the regional towns. Sales of locally developed software amounted to USD 172,500 in Addis Ababa and USD 10,000 in the regional towns in 2000/01. The trend was increasing in all cases except 1999/00 for Addis Ababa. (Table 5.1.14). Sales value of imported software was nearly USD1.1 million in Addis Ababa and USD 4,862 in the regional towns. A sharp increase in sales was also observed in 2000/01. It can be concluded that the market for ICT is expanding from year to year.  Although very small in size, sales of locally developed software is also picking up.

    Table 5.1.14:  Percentage changes in sales values of computer hardware and software

	
	% Change in total sales values of computer hardware 
	% Change in total sales values of locally developed software
	% Change in total sales values of imported  software

	
	1998/99
	1999/00
	2000/01
	1998/99
	1999/00
	2000/01
	1998/99
	1999/00
	2000/01

	Addis Ababa
	-
	7.5
	121.5
	-
	-55.8
	109.0
	-
	34.0
	774.3

	Regional Towns
	-
	38.7
	17.7
	-
	270.0
	17.7
	-
	-
	59.3


Fifty percent of the sample ICT firms reported that they had been increasing their investments during the period 1998/99 to 2000/01. For the vast majority (85%), injection by owner was the major source of investment followed by retained earnings (39%)(Table 5.1.15). As formal loans are less commonly available (6.5%), investors with no or limited own source appear to rely on more loans from friends and relatives (26%). 

Table 5.1.15: ICT enterprises reporting increase in investment during the period 1998/99 to 2000/01 (Multiple responses)

	
	% 
Reporting

increase in

investment
	% Reporting sources of investment

	
	
	Injection by

Owner
	Retained

Earning
	Bank loans
	Loans from

Friends/relatives

	Addis Ababa
	43.2 (19)
	94.7 (18)
	26.3 (5)
	10.5 (2) 
	15.8 (3)

	Regional Towns
	61.1 (11)
	90.9 (11)
	63.6 (7)
	0
	45.5 (5)

	Total
	50.0 (31)
	90.3 (28)
	38.7 (12)
	6.5 (2)
	25.8 (8)


Note: Figures in parentheses indicate number of firms responding out of the total number of sample firms under each category

Asked about their future plans, a large proportion (73%) of the ICT firms indicated that they are planning to make a substantial increase in investment in the coming three years. Moreover, most of the respondents (45 out 62) indicated that they would expect a 21.7% growth in their average sales in 2001/02. Nevertheless, ICT operators are concerned about the growing market of contraband ICT goods. The respondents estimated the share of contraband goods at 41% of the total market (Table 5.1.16).  The whole industry would suffer unless measures are taken to control illegal trade. 

Table 5.1.16: Investment, market expectations and share of contraband trade (for reporting cases)

	
	% Reporting to make a substantial investment in the next 3 years
	Expected average growth of sales in 2001/02 (%)
	Estimated average % share of contraband trading of ICT goods

	Addis Ababa
	63.8 (28)
	22.6 (28)
	41.7 

	Regional Towns
	94.4 (17)
	19.6 (12)
	40.5 

	Total
	72.6 (45)
	21.7* (40)
	41.3


Note: Figures in parentheses indicate number of firms responding out of the total number of sample firms under each category.

       *Weighted mean

5.2  Regulatory Framework  of the ICT industry 

5.2.1 Licenses and permits 

ICT firms should get work permits and licenses from regulatory and licensing institutions. Ministry of Trade and Industry, Regional Trade and Industry Bureaus and Regional Education Bureaus are the three major institutions involved in issuing licenses and permits in that order (Table 5.2.1) The amount of registered capital and type of activities performed determines the institution from which license or permit is obtained. For instance, firms offering training are expected to get competence permits from the Ministry of Education or the Regional Education Bureaus, while those working in the area of telecommunication must have the approval of Ethiopian Telecommunication Agency (ETA). But most firms operate without competence from the Ministry or regional bureaus of education (only 36.4% in Addis Ababa and 55.5% in the regional towns reported permit from the Ministry or regional bureau).   There are also firms that claim to have permits from unauthorized institutions. Trade Licenses are obtained from the Ministry of Trade and Industry or Regional Trade and Industry Bureaus and relatively more number of firms have such license. 

                  Table 5.2.1: Institutions issuing of licenses and permits  to ICT firms

	Issuing institutions
	% Reporting issuing institutions

	
	Addis Ababa
	Regional Towns
	Total

	Ministry of Trade & Industry
	86.4
	22.2
	67.7

	Ministry of Education
	15.9
	22.2
	17.7

	Regional Trade & Industry Bureau
	36.4
	77.8
	48.4

	Ethiopian Investment Authority 
	6.8
	16.7
	9.7

	Other local government offices
	4.5
	11.1
	6.5

	Ethiopian Telecommunication Agency
	6.8
	5.6
	6.5

	Regional Education Bureau
	20.5
	33.3
	24.2

	Science and Technology Commission*
	15.9
	16.7
	16.2


* Ethiopian Science and Technology Commission has stopped issuing 

     licenses  related to ICT

5.2.2  Legal and regulatory problems

Table 5.2.2 summarizes the problem identified by ICT firms related to laws, regulations and procedures. Problems related to tax, copyright, and customs regulations are the three most important problem areas identified by the respondents. Nearly  70% of the respondents believed that the tax rates in the country are too high. The tax policy and its administration are viewed as inappropriate and non-transparent for 61% of the respondents. The majority of the enterprises (55 to 61%) also reported that weak copyrights and failure to enforce the law have affected the ICT industry. With regards to custom regulations, 52 to 55% indicated that high import duties and contraband goods in the market affected their business operations. Collateral problems, negative attitude of tax inspectors, absence of laws related to hackers, virus, etc, and weak enforcement of the law related to theft, robbery or vandalism are also among the problems identified by 45 to 53% of the respondents (Table 5.2.2).
Table 5.2.2: Percentage of ICT firms reporting problems relating to laws, regulations and procedures   (Multiple responses )

	Problems relating to laws, regulations and procedures
	% Reporting 

	
	Addis Ababa
	Regional

Towns
	Total

	1. Property protection law and other related rights

a. The law is inadequate or weak
	31.8 (14)
	50.0 (9)
	37.1

	b. Weak enforcement of the law 
	36.4 (17)
	50.0 (9)
	40.3

	2. Copy right regulations in Civil Code

a. The law does not exist
	34.1 (15)
	55.6 (10)
	40.3

	b. Weak copyrights for companies/firms
	52.3 (23)
	61.1 (11)
	54.8

	c. Weak enforcement of the law
	61.4 (27)
	61.1 (11)
	61.3

	3. Patent law

a. The law does not exist
	18.2 (8)
	44.4 (8)
	25.8

	b. Procedures take a lot of time
	39.5 (17)
	50.0 (9)
	41.9

	c. Weak enforcement of the law
	45.5 (20)
	55.6 (10)
	48.4

	4. Other legal problems

a. Laws relating to hackers, virus, etc do not exist 
	40.9 (18)
	55.6 (10)
	45.2

	b. Weak enforcement of the law relating to theft, robbery or vandalism
	50.0 (22)
	61.1 (11)
	53.2

	c. Instability of legal system 
	38.6 (17)
	50.0 (9)
	41.9

	5. Customs regulations

a. Too high duties rates
	59.1 (26)
	33.3 (6)
	51.6

	b. Problems with VAT returns
	34.1 (15)
	27.8 (5)
	32.3

	c. Red tape
	47.7 (21)
	44.4 (8)
	46.8

	d. Several problems relating to import
	52.3 (23)
	55.6 (10)
	53.2

	e. Many contraband goods in the market
	54.5 (24)
	55.6 (10)
	54.8

	6. Tax regulations

a. Too high tax rates
	70.5 (32)
	66.7 (12)
	69.4

	b. Inconsistent legislation
	54.5 (24)
	66.7 (12)
	58.6

	c. Inappropriate tax policy and administration
	56.8 (25)
	72.2 (13)
	61.3

	d. Lack of transparency in tax assessment
	56.8 (25)
	72.2 (13)
	61.3

	7. Procedures for audits and inspections provided by tax inspector

 a. Negative attitude of inspectors 
	52.3 (23)
	55.6 (10)
	53.2

	b. Inspectors are not challenged
	50.0 (22)
	55.6 (10)
	51.6

	c. Procedures are frequently changed 
	38.6 (17)
	66.7 (12)
	46.8

	8. Problems with financial and banking regulations

              a. Loans are unavailable 
	34.1 (15)
	61.1 (11)
	41.9

	b. Too high interest rate
	38.6 (17)
	55.6 (10)
	43.5

	c. Collateral problems
	43.2 (19)
	72.2 (13)
	51.6


 Note: Figures in parentheses indicate number of firms responding out of the total number of  sample  firms under each category.

5.2.3  Economic reform and regulatory institutions 

Economic liberalization and privatization that was initiated in the early 1990s has yet to be extended to the telecommunication sector. The telecommunication law still favors government monopoly and this has adversely affected the development of the ICT infrastructure.  Communication networks remain concentrated in Addis Ababa and the 'digital divide' as measured by telephone and Internet penetration is very wide in Ethiopia. The long waiting time for the fixed lines and mobile telephones and the complaint of users in the quality of service suggest that closed market policies have made it very difficulty for the country to benefit from technological innovations that have brought the fall of prices of electronic equipment and low cost wireless solutions.  There is little doubt that competition among providers of ICT is necessary for increased investment, increased connectivity and better service. 

Removing barriers to market participation will accelerate network expansion, but only if the regulatory environment is favorable for private investment.  At present, there are no legislations related to crime committed using ICT (such as giving wrong information, authorized access, trading contraband ICT goods providing virus programs, activities of hackers, etc.). Intellectual property right provisions to reward and protect the creators of content are not available. This has posed serious threat to the smooth and effective operation of the ICT industry. 

The Ethiopian Science and Technology Commission (ESTC) is entrusted with the task of formulating the national science and technology policy, and developing the capability and establishing the system for searching, selecting, negotiating, procuring, and importing technologies that are appropriate to the Ethiopian socio-economic conditions, among others.  (Proclamation No.7/1995).  However, the ESTC is still in the process of developing ICT strategy or policy.  Mobilizing financial resources and expertise to formulate an effective national strategy and monitor its implementation is one of the major challenges of the Commission.  But the recognition of ICT as critical in improving the efficiency of the civil services and enhancing the competitiveness of the private sector by the ESTC and the recently established Ministry of Capacity Building could be viewed as a step in the right direction.  The government also intends to equip high schools with computers as computer training is considered as one of the vocational subjects. The initiative to improve ICT training in government universities is also given serious considerations.

The Ethiopian Science and Technology used to set standards and issue licenses to ICT related activities. The Commission has nothing to do with ICT at the moment. The Quality and Standard Authority   of Ethiopia (QSAE) was re-established in 1998 with the objective of promoting and co-ordinating standardization at all levels in the country.  Some of the major powers and duties of the Agency include (Proclamation No.102/1998):

· to solely approve, and declare Ethiopian Standards as well as maintain National Etalons

· to formulate, approve, declare and issue Ethiopian Standards for a general or specific applications as may be necessary

· to specify a Quality Mark and Certification of Conformity which shall be of such design and contain such particulars as may be prescribed

· to grant renew, suspend or cancel a license for the use of the quality of Mark or Certificate of conformity.

Nevertheless, the Agency is not yet involved in setting standards or issuing certificate in the area of ICT.  Lack of resources and shortage of expertise are among the major hurdles that the Agency is faced with. 

The Ethiopian Telecommunication Agency (ETA) was established in 1996 to ensure that telecommunication services are operated in a manner that will best serve and contribute to the country's economic and social development.  The regulatory tasks of the Agency included the creation of a conducive atmosphere for private investment in the telecom sector as well as to set standards for services and different types of communications equipment imported, assembled or locally manufactured. No person may operate telecommunication on service without obtaining license from the Agency.  The Agency is also responsible for the management and authorization of the use of frequencies allocated to Ethiopia in accordance with international conventions. It also specifies technical standards and procedures for the provision of telecommunication services: The Agency is also responsible for licensing and supervising operators of telecommunication services, (Proclamation No.19/1996). With no private sector participation, the Agency is primarily engaged in regulating the Ethiopian Telecommunication Corporation. Issuance of competence permit for telecom maintenance and support services as well as for network installation is reported to commence in the near future.

It is hoped that the Ethiopian Information Technology Professional Association would help in setting standards and issuing competence permit, but the Association is not yet fully operational. It cannot also operate until government regulatory bodies (e.g. ETA) become operational.  In the mean time it should be realized that users have no way of distinguishing between good and bad ICT firms and the market is likely to be dominated by the latter. Conducive policy environment, favorable legal and regulatory mechanisms, as well as a strong regulatory body are necessary to ensure a well functioning competitive market.

The existing gap in regulatory framework has definitely undermined the efficiency and effectiveness of the industry. An effective, flexible and authoritative regulatory body is necessary to create opportunities for producers and users of ICT. Laws related to patent rights, hackers, virus, etc. are also required to ensure sustainable growth of the industry.

Competence permits for short-term training in all areas including ICT (training for certificates) are obtained from regional bureaus of education. The Ministry of Education (at federal level) is responsible for permits offered at college level (diploma level) in ICT or other fields of education. But the financial and manpower capacity to enforce training standards has yet to be created at all levels.  The number of training centers that have permission is very small, and a large number operate without any permit

In 1999, the Ethiopian Broadcasting Agency was established to ensure the expansion of high standard, prompt and reliable broadcasting services.  It is empowered with the task of controlling prohibited and illegal transmissions.  Non-nationals, political parties and religious organizations cannot be given a license to undertake broadcasting service.  No private company has so far been licensed to provide broadcasting services (Proclamation No. 178/1999).  The regulatory function is so far limited to the government-owned the Ethiopian Radio and Television Agency.  The Ethiopian Radio and Television Agency are entrusted with the task of publicizing government policies, laws and directives, among others. (Proclamation No. 114/1995).

Trade license to engage in ICT or any other business is obtained from the regional bureaus of trade and industry. Such license allows the holder to operate within a given region only. Firms that have trade license from the Ministry of Trade and Industry (at federal level) can operate throughout all regions of the country. All trade licenses (at federal level or regional level) need to be renewed every year. The main requirement for renewal is clearance (of tax payment) from the Ministry of Inland Revenue or regional bureau of finance.

Investors with relatively large amount of capital investment (about 29,000 USD for local investor and 500,000 USD for foreign investor) need to secure investment permits from the Ethiopian Investment Authority (EIA) (federal level) or regional investment bureaus. Investment permit from EIA enables the holder to benefit from investment incentives (e.g. income tax relief and duty relief) if the area of operation is in a priority sector or in relatively remote or inaccessible places. Nonetheless, ICT are not among priority sectors. The only exception is some duty exemption for spare parts of telecommunication equipment. 

According to proclamation No. 116/1998, investors are allowed to invest in telecommunication services only in partnership with the Government. Regulation No.35/1998 of the council of Ministers has restricted radio and television broadcasting services to domestic investors.

Tax incentives and investment assistance need to be considered to promote the ICT sector. Policies and guidelines on the establishment of a technology on ICT center, foreign investment, technology transfer and intellectual property rights protection need to be put in place as well. The benefit of a wider dissemination and usage of ICT is definitely much higher than the direct and indirect promotional costs.

6. 
CONCLUSIONS 

In spite of the recent liberalization and privatization measures, the telecommunication industry has remained under government control and the Ethiopian Telecommunication Corporation (ETC) is the only provider of fixed and mobile telephone, facsimile, ISP, telegraph and telex services. The restrictive policy, along with the poor performance of the economy, has given rise to very low teledensity. There are only 224 people per telephone line or 4.5 telephone lines per 1000 inhabitants of the country. The main lines satisfy only 65% of the expressed demand of the country, and the proportion of waiting list (relative to the main line connections) was 55% in 2000/01. Teledensity is varies significantly by region: the number of people per main telephone line ranged from 15.4 in Addis Ababa to 1,935 in Somali. Addis Ababa accounts for 55% of the installed capacity. The total number of Internet subscribers was only 6,487 by March 2002, and local web-sites numbered only about 88 in 2001/02. 

ICT penetration and usage in schools/ colleges and health facilities varies markedly by type of ownership (government vs. non-government). Government owned health and educational institutions lag behind those owned by the private sector or NGOs. Regional towns are also at a disadvantage relative to Addis Ababa. Access to basic ICTs is also lower among employees residing in the regional towns than Addis Ababa. The dissemination of ICT beyond the capital city or the major regional towns i.e., smaller towns and rural areas where the bulk of the population resides, is extremely low.

The introduction of hardware and software into an office is relatively easy. Effective use of the technology requires transformation in internal organization, technical capabilities and resource management.
 It can be inferred from the survey results that effective use of ICT is limited. 

Computers are mainly used as office tools and the skills are acquired mainly through personal effort and short-term training courses that often focus on office tools.  Attempts to expand computer applications to daily work (e.g. teaching, health care or civil services) are constrained by inadequate training and lack of appropriate software. Many administrators do not seem to realize the wider application of ICT, i.e., accounting, finance, human resource management, database management, procurement of goods and services, etc. Apart from expanding the penetration, there is a need for expanding the use of ICT beyond the traditional applications (e.g. office tools and email) in Ethiopia. A more appropriate skill developed through well-designed training program is of critical importance to fully exploit the full potential of ICT.

ICTs can play a major role in the attainment of higher quality and wider coverage of education. High-speed communication networks are enabling teachers and students to obtain better quality reference materials.  It is possible to increase the supply of well-trained teachers through ICT-enhanced and distance training of teachers and networks that link teachers to their colleagues. Teachers and students with access to the Internet are expected to perform better than those without access. The use of ICTs for education purposes has transformed the teaching-learning process.  On-line learning - using the Internet to deliver courses - has allowed full flexibility regarding the time and place of study.

Budgetary limitations and shortage of health personnel are putting a strain on health care in Ethiopia.  ICT applications should be considered to support a more efficient exchange of information between health professionals, thus saving time and money.  It is possible to transfer patient records between sites with the aim of providing better quality and specialist treatment. Health care data, including birth and death rate as well as immunization rate can be automated, minimizing or eliminating laborious and time-consuming manual reporting. It is possible to provide medical care to people in isolated places and permit consultation between inexperienced and less qualified health workers in remote areas with senior and well-qualified professionals in the urban areas.  Strategies in the heath sector should aim at exploiting ICTs to ensure equitable and efficient health care services. 

Public administrations provide a range of services to the general public. Public services can be automated with the objective of improving a variety of services to citizens and ensuring transparency. The electronic availability of public information would assist business enterprises through user-friendly interfaces and advice for administrative procedures such as completing forms and Electronic Directories of government services facilitate access and increase efficiency of public offices.  There is a need for widening the use of ICT (e.g. Website) to reduce the cost of public administration and solicit feedback from citizens and the business community. ICTs can help public administrators focus on improving planning and monitoring development programs. 

The respondents in the selected sectors and cities/towns appear to have a consensus regarding the major constraints to the expansion of ICT in Ethiopia. High cost of computer is undoubtedly the most important problem followed by poor telecommunication infrastructure, lack of accessories (necessary equipment) and high Internet service charge in that order. Encouraging the establishment of a computer assembly and/or reducing tax/duty rates are among the best options to make the technology more affordable. Liberalizing the telecommunication industry is also important to provide competitive service at lower service charges. Other problems include shortage of trained manpower and absence of an ICT plan. 

A digital divide along income and educational level is emerging in Ethiopia.  The logistic regression has confirmed that, other factors held constant, ICT usage is positively and significantly influenced by income and education. Better-off parents send their children to private schools where access to ICT is much better than government schools. The root cause of these disparities is obviously poverty.  Overcoming poverty, increasing awareness and reducing costs would increase access to ICTs, but these are not the only remedies to narrow the digital divide.  The results have shown that residing in the capital city (where the infrastructure is relatively more developed) is positively associated with higher probability of accessing computers and the Internet. There is a need for addressing the problem of infrastructure in the regional towns. Relatively older workers (teachers and health professionals) have also failed to perform as good as their younger colleagues. Training programs may need to focus on the older employees to close the gap. It should also be realized that the digital gap as reflected in income, education, infrastructure and age would widen further unless corrective measures are taken as soon as possible.

The ICT industry consists of small business with about 11 employees each on the average.  Very few enterprises are engaged in R & D and software development.  But there are many talented and qualified professionals that can work on software development process focusing on the need to solve domestic business functions (through research).  It is also possible for some firms to work on the development of customized software to client specifications for export.  Entry into software subcontracting (or 'outsourcing') relationships with client firms as well as joint venture agreements with foreign companies need to be pursued as a strategic long-term choice by some of the stronger ICT firms.  Low cost of labor (as compared with the very high labor cost in developed countries) should be viewed as a major source of comparative advantage.  The government should support such companies by improving access to credit and creating an enabling policy environment.

Finally, an enabling legal and regulatory environment is critical for rapid and healthy growth of the ICT industry. In the absence transparent and efficient tax system and customs regulation, effective laws guard against hackers and contraband ICT goods, and lack of intellectual property rights to protect creators of content, the industry is not expected to achieve meaningful growth and bring about the desired impact. It should be realized that high transaction costs and uncertain business climate would discourage long-term investment and make the industry less competitive. The government should also work very closely with all stakeholders to overcome the deficiencies in the legal and regulatory framework. 
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� It has been recently declared that Nazareth will be the future capital of Oromiya regional state.


� Population data as of July 2000, CSA 2000, telephone lines are for the year 2000/01


� Total connected lines refers to main lines plus direct exchange lines (service lines, public booth, coin box lines, interurban lines and test lines)


� Includes NGOs and embassies


� Mobile handset is defined as lowest cost for a brand name phone 


� Includes holidays and working days from 8 PM to 8 AM


� Includes NGOs and embassies


� Data form mobile subscribers are not available by gender; however, the ratio of male to female subscribers is estimated to be 2.3:1.0 (70% male to 30% female)


� Data for Internet subscribers are not available by gender; however, the ratio of male to female subscribers is estimated to be 2.3:1.0 (70% male to 30% female) 


�  In September 2002 the ETC announced a significant reduction (up to 50%) in its Internet service charges and installation fees.


� One ISP gateway uploading 4 Mb and downloading 10 Mb. 


     Individual maximum: 56kb for dialup and 64 kb for leased line


� It has to be noted however that a single higher institution in Addis Ababa (i.e. Ethiopian Civil Service College) reported to have a satellite Internet connection.


� At the exchange rate of 8.00 birr to 1 USD


� At the exchange rate of 8.00 birr to 1 USD











Public institutions using a dial-up system are considered as Category IV subscribers with 40 allowed online hours per month for a monthly payment of USD 75. Those using more than the allowed 40 hours are charged USD 4 for each extra hour use.





� Public employees that were considered for the survey have similar level of education and income and the vast majority of them (unlike employees in the other sectors) access computers and internet at their work place. Hence, the regression exercise proved to be less useful.


� R. Mansell and U. When, Knowledge  societies. Information Technology for sustainable Development, United Nations Commission on Science and Technology for Development, Oxford University Press, 19998
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