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I. BACKGROUND

Agenda 21 and Africa an Overview

1. The United Nations Conference on Environment and Development (UNCED) which was

held in Rio de Janiero in 1992 was a milestone that laid the ground rules for policy-makers of the

world to ensure harmony between development and the environment for attaining sustainable

development. The Rio Conference formulated a comprehensive plan of action for sustainable

development which is known as the Rio Declaration or Agenda 21.

2. Agenda 21 contains recommendations for integrating environment and development in all

major sectors and proposes a broad range and mix of regulatory measures and economic incentives

to ensure that national development is ecologically, socially and economically sustainable. Agenda

21 sets 38 main policy goals to be tackled through 131 priority programmes with a combined total

of 2500 recommendations for national and international action. The representation of Africa in the

international environmental debate is usually very weak and often Africa's concerns and priorities

are not given sufficient attention. To rectify this situation and ensure that the voice of Africa is

heard, the UNECA before, during and after the United Nation Conference on Environment and

Development (UNCED) organized and coordinated conferences and programmes for the articulation

of a Common African Position and strategy regarding sustainable development.

3. It is with these objectives in mind that in the preparation for UNCED in Rio in 1992, Africa

adopted the common position on African environment and development agenda in 1991 as a

contribution to the process.

4. In May 1993 the ECA Conference of Ministers of Economic Planning and Development at

its nineteenth meeting adopted the African Strategies for the Implementation of Agenda 21. To

address the challenges of sustainable development and environment in Africa, the Economic

Commission for Africa (ECA) adopted its new intergovernmental machinery, and established among

others, the conference of African Ministers responsible for Sustainable Development and the

Environment in 1993.

5. The African strategies for the implementation of Agenda 21 formulated and reconciled the

African Common Position on Environment and Development in line with the recommendation of

Agenda 21. Twenty priority areas of the African common position were grouped around seven

areas, taking into account the 40 chapters of Agenda 21. These include the following:

(a) Managing demographic changes and population pressures;

(b) Achieving food self-sufficiency and food security;

(c) Ensuring efficient and equitable use of water resources;

(d) Securing greater energy self-sufficiency;

(e) Optimizing environmentally clean industrial production;

(f) Management of species and eco-systems; and f

(g) Preventing and reversing desertification.
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6. The strategy document recognizes that for Africa, sustainable development requires initiative

at the political level as well as the participation of non-governmental organizations (NGOs), women

and youth organizations and the private sector. This implies a political commitment to ensure that

development processes does not destroy the resource base on which future development depends.

It is a redefinition of national development priorities to alleviate constraints imposed by natural

conditions, current international economic and political conditions and the debt burden.

7. The ECA Natural Resources Division programmed for the biennium 1994-1995 this technical

publication in which information obtained from African countries concerning their activities for

implementing Agenda 21 are realistically addressed and assessed. The main purpose of the study

is to investigate the problems and issues related to natural and energy resources development and

the environment in the context of Agenda 21 and their joint impact on the economic development

of African member States. The interactions of these factors and understanding of, the linkage

between natural resources and energy development and environment may help to", formulate

strategies and policies of natural and energy resources development at national, subregional and

regional levels. This technical publication deals with mineral, energy and water resources and
remote sensing in relation to the implementation of Agenda 21 and reviews achievements attained,

constraints encountered and inter-country cooperation in the implementation of Agenda 21.

II. ENERGY RESOURCES AND SUSTAINABLE DEVELOPMENT IN AFRICA

A. Energy Resources Potential

8. According to available studies the African continent is endowed with abundant primary

energy resources, eventhough unevenly distributed among countries or within regions of the same

country. Africa's hydropower potential is estimated to be about 1,100 TWh per annum of gross

hydropower potential representing 11.5 per cent of the world's total hydropower resource potential.

The coal resources of the continent amounts to 117 billion tons, practically all of it located in

Southern Africa. The continent's natural gas reserves are estimated at 9800 billion cubic meters

and most of this resource is located in North and West Africa. Furthermore 686,600 tonnes of

uranium nearly 1/3 of the world's economic workable reserves is located in Africa, Southern Africa

and Niger contain most of this reserve. In addition, the continent has considerable potential of new

and renewable sources of energy such as solar, wind, biomass and geothermal energy.

9. This huge potential of fossil fuels and new and renewable energy sources endowments

remain largely undeveloped and have not been utilized for the socio-economic development of

Africa, less than 4 per cent of the hydropower potential has been harnessed so far, many countries

are still generating their electricity from oil; associated natural gas produced in Nigeria is flared

or re-injected (more than 75 per cent of the associated natural gas produced in Nigeria is flared),

Kenya is the only country in the continent to have developed its geothermal resources near lake

Olkaria; and coal consumption is still very low (except for South Africa and Zimbabwe).

B Energy Supply and Consumption Patterns

10. Biomass particularly fuelwood and animate energy constitute the principal energy supply for

economic and social activities in Africa. This consumption pattern reflects Africa's low level of

development. Per capita consumption of solid fuels in Africa was 156 kg in 1993.
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11. The share of crude petroleum and natural gas liquids in primary energy consumption is still

great and the majority of African countries import crude and petroleum products. Oil importing

African countries spend 30% of their export earning on petroleum imports, consumption of natural

gas in Africa is rather low because of the low level of industrialization and the absence of Inter-

African trade in natural gas. Consumption of natural gas in Africa in 1993 was 1548230 Terra

joules representing a per capita consumption of 2259 Mj.

12. The combined electrical energy consumption for the whole of Africa in 1993 was 338069

million KWh of which 164661 million KWh was consumed in the Southern African customs union

and 173408 million KWh in the rest of African countries. For Africa this represented a per capita

consumption of 493 KWH of electricity.

13. In the traditional energy sector, woodfuels i.e. charcoal and firewood are the dominant

energy sources in the continent and are mostly used for cooking in households. Rural households

usually depend on by-products of land clearing practices while urban households get their supplies

from forests. Increased pressure from population growth, intense land clearing practices, rising

urban demand have reduced the reliability of woodfuels supplies. In some parts of sub-Saharan

Africa, people have started using agricultural residues, but the practice is not as widespread in the

continent as it is in Asia. Table 1 shows biomass energy consumption in selected African countries.

Table 1: Biomass Energy Consumption in SSA as % of Final Energy Consumption, 1990

Country

Burkina Faso

C6te D'lvoire

Ethiopia

Ghana

Kenya

Malawi

Niger

Nigeria

Senegal

Somalia

Tanzania

Uganda

Zambia

%

95

65

96

74

72

86

86

65

89

87

92

96

66

Source: Renewable Energy Technologies in use in Sub-Saharan Africa. The case of

Uganda. OTITI TOM 1994.

C. Sustainable Development of Energy Resources in Africa

14. Energy is of little interest in itself. However, it is an essential ingredient of socio-economic

development and economic growth. The objective of the energy system is to provide energy

services. Energy services are the desired and useful products that result from the use of energy.
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15. The most salient features of the energy scene in Africa are the dominance of traditional

biomass fuels for cooking, the low level to energy services both in the urban as well as in the rural

areas and the inefficient energy conversion devices used to obtain the desired services. Non

commercial fuels represent more than 70 per cent of the total energy use in the continent in most

African countries. Therefore, there is a need to create a conducive policy environment to ensure

conservation and better management of energy resources.

16. It is now evident that an adequate and efficient supply of energy is fundamental to

sustainable development and economic growth in Africa. It is also becoming increasingly evident

that the energy needs of Africa cannot be met from conventional sources of energy, due to the

prohibitive costs involved and the lack of the requisite financial resources needed for the

development of these resources. Therefore, given these constraints ways and means have to be

explored for ensuring the sustainable use of existing energy resources, complemented by the use of

renewable energy sources such as solar, wind and geothermal energy and the adoption of energy

efficient end use technologies.

17. In the African context sustainable energy resources development as elaborated in Agenda 21

means sufficient growth of energy supply to meet socio-economic development needs consistent with

sound ecological and environmental concerns while seeking: (1) improvement in energy efficiency

and conservation measures intended to minimize wastage of primary resources (2) preservation of

public health by controlling the risks to safety associated with energy systems and (3) protection of

the environment from pollution.

18. Sustainable energy development strategy in a typical developing African country with a weak

energy infrastructure should not only address the above issues but also seek to address the following

additional objectives:

(a) Provision of adequate energy at affordable prices to all sectors of the population;

(b) Achieving a high degree of self-reliance in energy through the maximum utilization

of indigenous energy resources by finding appropriate technical solutions;

(c) Minimizing the vulnerability of the energy system to possible disruption of the

supplies of specific fuels through diversification; and

(d) Adaptation and assimilation of appropriate energy technologies that would allow

smooth and gradual transition to new and renewable energy sources in the long run.

D. Strategies for-the. Sustainable Development of African Energy Resources

19. Africa is a continent endowed with abundant energy resources which to date have contributed

marginally to socio-economic development. In order to accelerate the sustainable development of

the continent taking into account the shortcomings and impacts of current energy development

patterns, the following measures have been identified as an essential element of a strategy that seeks

to attain sustainable energy development in Africa.
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1. Measures for enhancing self-reliance

(i) Increasing petroleum exploration activity: The petroleum exploratory effort

in the continent has been extremely inadequate and is concentrated mainly in

the north and west Africa subregions. The drilling intensity in Africa by

world standards is very low in relation to the continent sedimentary basins.

A substantial increase in this effort is required to expand the petroleum

reserves and their regional distribution by the adoption of attractive petroleum

exploration policies and legislation.

(ii) Development of coal resources: The coal resources of the continent have

remained underutilized for various reasons. These resources have the

potential to become a major source of indigenous fuel supplies particularly

for power generation and the growth of steel industry, therefore it is

necessary to make vigorous efforts to develop these vast coal reserves

rationally.

(iii) Exploiting hydropower potential: Despite the great potential hydropower,

only 4 per cent has been harnessed. Large scale hydropower development is

necessary for attaining self-reliance as well as achieving sustainable energy

resources development, therefore feasibility studies and environmental impact

assessment studies should be undertaken to select and build large scale power

plant that serve many countries or regions.

(iv) Mobilizing private sector financial resources: In view of the limited financial

resources available in the public sector in Africa and the dwindling of

resources from international sources such as the World Bank for energy

projects world wide, active participation of the private sector both indigenous

and foreign in meeting the investment needs of the energy sector is a must in

order to expand energy supplies. Therefore African countries, need to

provide incentives that attract private investment in the energy sector.

2. Measures to Enhance Energy Efficiency

(i) Increasing public awareness: The ultimate measure for the success of energy

conservation and efficiency improvement strategies is creation of public

awareness. Unless the end users are convinced of the benefits accruing from

energy efficiency improvement as well as energy conservation, no other

measure will be effective in this direction. It is therefore necessary to engage

in systematic campaigns for energy conservation and efficiency improvement

intended to increase the current low level of energy conversion efficiency in

the continent.

(ii) Introduction of Appropriate Fiscal Measures: In most African countries,

there are distortions in energy prices and subsidies are common, although

efforts have been made to reduce these distortions in the past further efforts

are still needed to rationalize prices. Tax incentives should also be provided

in order to encourage energy conservation and the use of energy efficient equipment
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(iii) Enforcing regulatory measures: Energy efficiency standards and codes need

to be set-up and enforced in all sectors.

(iv) Increasing efficiency of electricity supply system: According to available

studies, the efficiency of power generation in most African countries is very

low. Therefore, the efficiency of power generation facilities should be

increased by adoption of advanced and more efficient technologies.

Transmission and distribution losses should also be reduced drastically to a

level similar to developed countries.

(v) Introducing Mass Transit System: Africa lacks mass transit systems except

for Cairo which has built a subway system. The main transport means is the

motor car, therefore to rectify this situation mass transit systems need to be

introduced in large cities which beside public convenience, will also help in

reducing fuel consumption and reduce pollution.

3. Measures to minimi?*, environmental degradation

(i) enforcement of environmental standards: African countries need to formulate

and enforce appropriate guidelines and standards for energy production,

conversion and end use facilities. Existing regulatory and monitoring

institutions in the energy sector should be strengthened and new ones

established whenever necessary.

(ii) Arrest Deforestation and soil degradation: In order to arrest deforestation

and soil degradation as result of dependency on biomass energy, the use of

new and renewable energy sources such as biogas, solar, wind energy should

be introduced in the rural areas together with increasing access of the rural

population to commercial fuels.

4. Diversification of Energy Sources and Planning for a shift

away from biomass fuel in the lone run

(i) Diversification of energy use: Presently the most dominant commercial fuel

in use is oil. Since the content has vast natural gas reserves, natural gas

should be used for power generation and as an industrial fuel instead of oil.

(ii) Promotion of new and renewable energy sources: concerted effort for the

promotion and development of new and renewable energy sources is needed,

not only to alleviate the energy supply problems of rural areas but also from

the points of view of preserving environmental quality, diversifying energy

supply sources and preparing for a gradual shift from biomass fuels.

(iii) Promoting energy R&D: Technical know-how in all areas of the energy

sector i.e exploration, production, transport/transmission and conversion

should be enhanced in order to acquire self-sufficiency in energy technology

in the long-run.
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5. Inter-country and regional cooperation in the energy field

20. The need for cooperation in the energy field in Africa is self evident.

• In view of the uneven distribution of energy resources among regions and countries,

• Given the scarcity of financial, and human resources as well as institutional capacity

for undertaking large energy projects

© The smallness of most of African countries markets to absorb energy generated by

large energy facilities and the need of a minimum demand to make energy projects

viable.

21. Recognizing the importance of regional and intercountry cooperation, for the integration

of the African continent the UNECA and OAU has encouraged and fostered intercountry and

regional cooperation. In the energy field intercountry and regional cooperation was fostered by

creating regional institutions for undertaking research and development activities in the energy field

as well as mechanisms for policy coordination, development and utilization of energy resources.

The following are some of the institutions created by African states.

(i) The Bujumbura solar energy centre

(ii) The CRJS solar centre in Mali

22. Regarding cooperation in the electricity sector many regional economic groupings, such as

SADC and PTA have established energy coordination mechanisms. In the electricity sector the

most successful and developed regional cooperation is in the SADC and West African regions;

power interconnection has been achieved between all SADC member countries and Zaire and in

West Africa between Ghana, Benin, Togo and Cote d'lvoire.

23. In addition to these existing regional cooperation mechanisms there are plans and

programmes for interconnection in the electricity sector between Ethiopia and the Sudan, Ethiopia

and Djibouti and a very large power interconnection programme linking Zaire, Central African

Republic, the Sudan and Egypt. In the petroleum sector there are plans to build a gas pipe line from

Nigeria to Benin, Togo and Ghana for the utilization of Nigeria's huge gas resources for power

generation in these countries. Intercountry and regional cooperation in the energy field for the

exchange and trade of energy commodities among African countries is insignificant given the

continent's huge energy resources and the opportunities for cooperation.

III. MINERAL RESOURCES AND SUSTAINABLE DEVELOPMENT IN AFRICA

A. Mineral Resources Potential

24. The African continent is endowed with abundant mineral resources. The most significant

are Andalusite, antimony, asbestos^ bauxite, chromate, coal, cobalt, copper, diamond, fluorspar,

gold, manganese, phosphate. According to studies available Africa accounts for a significant

proportion of the total world output of a number of minerals ranging from 10-80 per cent depending

on the kind of mineral. Mineral resources play a very important role in the national economies of
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many African countries. In some countries mineral export is the major foreign exchange earner and

the reliance could be as much as 90 per cent. For example, in Ghana minerals account for about

50 per cent of foreign exchange earnings. In spite of its abundant mineral resources endowment

Africa is the least developed continent and contains some of the poorest nations in the world. Table

2 depicts Africa's mineral resources endowment of various minerals in terms of reserves and

percentages.

Table 2 African Reserves of Various Minerals

Bauxite (million t)

Chromium (million t)

Cobalt ('000 t)

Copper (million t)

Diamonds* (mill carats)

Gold (tonnes)

Iron ('000 million t)

Lead (million t)

Manganese (million t)

Nickel ('000 t)

Phosphate (million t)

Platinium (tonnes)

Tin ('000 t)

Titanium (million t)

Uranium ('000 t)

Vanadium ('000 t)

Zinc (million t)

Reserves

6870

340.6

1747

47

760

20700

3

4

424

3090

8430

50000

150

39

769.3

862

9

% of World
Reserves

31.8

81.4

52.6

14.6

38.7

48

4.7

5.6

51.9

6.5

67.1

88.6

2.4

19.1

28.6

20.2

6

* Natural industrial diamond reserves

Sources: Minerals Handbook 1992-1993 Philip Crowson; Mineral Facts and Problems

US Bureau of Mines Bulletin 675
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B. Mineral Resources production and consumption in Africa

25. Africa is a major producer of a wide range of minerals and accounts for a significant

proportion of the world total production of diamonds, gold, bauxite, platinum and uranium as

indicated in Table 3. In spite of this mineral wealth the contribution of the mining industry and its

impact on the national economies of most African countries in terms of fostering industrialization

and sustainable development has been minimal. The mining industry in most African countries with

the exception of South Africa has little linkage with the rest of the economy and is an enclave which

is primarily designed to supply raw materials to the rest of the world and earn foreign exchange for

the import of consumer goods. This orientation of the mineral resources sector to the external

world markets has retarded the development of mineral based industries and reduced the potential

contribution of mineral resources to sustainable development.

Table

Mineral

Bauxite

Chromium

Copper

Gold

Lead

Manganese

Mercury

Molybdenium

Nickel

Phosphate Rock

Selenium

Platinium

Silver

Tin

Titanium

Tungsten

Zinc

Uranium

Diamonds

V Africa's Mine Pro<

Unit

(000 metric tons)

(000 metric tons)

(000 tons)

metric tons

(000 metric tons)

Metric tons

metric tons

(000 metric tons)

(000 metric tons)

(000 metric tons)

metric tons

metric tons

metric tons

(000 metric tons)

(000 metric tons)

metric tons

(000 metric tons)

metric tons

MCT

Auction of 1

Africa

18591.7

2878.8

748.6

681.7

198.5

4453.3

459.1

0.1

61.8

30960

28.6

104.5

507.8

2.7

940.4

175

203.7

6877

44.95

/arious Minerals 199!)

World Total

Production

113867.4

8299.0

9493.6

2153.0

2737.4

21,158.1

3492.6

98.00

882.2

116070

2133.5

129.4

13362.1

182.4

3653.9

30002

6832.2

21286

100.85

Africa's Share of

World

Production %

16

35

8

32

7

21

13

0.1

.7

27

1.3-

81

.-.. .4-.:

1.5

26

0.6

32

45

Sources: ECA Mineral Resources Unit
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C. Factors constraining the sustainable development of

mineral resources in Africa

26. Although Africa has enormous mineral resources endowment relative to other areas in the

world, this has not lead to.sustained socio-economic development of the continent. The mam

factors which have constrained the rational development of mineral resources and reduced their

contribution to sustainable development in Africa are:

.... ' (a) Mineral resources development in most countries has been undertaken largely at the

initiative of outside interests to meet external demand.

(b) Mineral resources are exported with very little processing and value added which

limits their contribution to the development of indigenous and autonomous mineral based industries.

(c) Focus on the development of a narrow range of minerals which are of interest to the

international markets such as diamonds and gold has lead to a structural trap syndrome which

perpetuates dependency by exposing African economies to price fluctuation in the world market.

(d) Lack of intra-African trade in minerals and the low level of mineral consumption has

not enhanced the sustainable development of mineral resources for internal use.

(e) Political, social and economic instability in many African countries has created a

perception that is unfavourable for mineral resources investment.

(f) Unfavourable investment and legal regimes has contributed to the low level of

investment in mineral resources development.

(g) Poor infrastructure facilities such as good roads, energy, port and communication has

discouraged the integrated development of mineral resources.

(h) Absence or paucity of geological information on large prospective areas has curtailed

investment in the mining sector.

(i) Poor macro-economic management and misplaced development priorities have stifled

the development of indigenous based mineral resources industries.

(k) the non-integration of the mining sector with other economic and social sectors, of

the economy at the national, subregional and regional levels has minimized the beneficial impacts

ibf mining.

D. strategies for h™ Sustainable Development of Africa's Mineral Resources

27. Mineral resources development in Africa during the last three decades has contributed

marginally to sustainable development and the alleviation of poverty which is the top priority in
Africa. Although mineral resources generated revenues have helped some African countries to build

road, schools, other infrastructure facilities and created a temporary boom, this has not lead to
sustained socio-economic development in its true sense. In order to enhance the contribution
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of mineral resources to sustainable development and create a self-sustaining mineral resources

sector, the following policy measures and strategies should therefore be adopted.

(i) The products of the extractive industry have to be processed within the region

to satisfy internal demand and for export. . -. ..

(ii) Priority should be given for the creation and establishment of chemical

industries, engineering industries and machinery industries which utilize the

minerals produced in the continent.

(iii) An effective industrialization strategy for Africa must be formulated and

implemented which relies primarily on indigenous mineral resources.

(iy) Africa must establish regional based metal and steel industries which caters

to the needs of the continent as a whole and utilized indigenous resources.

(v) Enhancement of intra-African trade in minerals and mineral products;

(vi) African states should establish multinational mining companies to engage in

the development and utilization of Africa's mineral resources on subregional

and regional levels.

E. Inter-country and Regional Cooperation in

Mineral Resources Development

28. Recognizing the need for pooling resources in order to achieve sustainable development,

the Lagos Plan of Action sought the economic integration of African countries by the creation of

regional mechanisms for cooperation and a common African market. In line with this the UNECA

has sponsored the establishment of a number of regional centres such as the Eastern and Southern

African Mineral Resources Development Centre in Dar-es-Salaam, Tanzania which serves Tanzania,

. Uganda, Ethiopia, Comoros and Mozambique. The various African regional economic groupings

such as SADC, PTA, ECOWAS, UMA have units for mineral resources coordination but the most

advanced and mature regional cooperation in mineral resources development is in SADC where a

mechanism for joint coordination of policies in the mining sector and the development of joint

projects has been established.

IV. WATER RESOURCES AND SUSTAINABLE DEVELOPMENT IN AFRICA

A. General Water Resources Features of Africa

29. Water is a basic natural resource largely determining the economic potential and the social well

being of a society. Africa's water supply regime is characterized by abundant rainfall over the

: equatorial zone with moisture enough to sustain crop growth over 270 days in contrast with extensive

aridity ofthe Sahara desert in the North and Kalahari desert in the South. Between these two extremes

of humidity and aridity are the semi-arid zones where rainfall shows wide fluctuations from year to

year and even within seasons in the year. There are seasonal acute shortages of water in most African

countries. Moreover, the water resources of the continent is believed to have greatly diminished in the

last two decades, while the demand for water has increased due to high population growth,
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urbanization, industrialization, irrigation requirement, fisheries, livestock and other water related

development activities.

30. There is a wide disparity in the distribution of water resources of the continent. About 50 per

cent of the total surface water resources of the continent are in one single river basin, namely the

Congo basin and 75 per cent of the total water resources are concentrated in eight major basins: the

Congo, the Niger, the Ogoague (Gabon), the Zambezi, the Nile, the Sanga, the Chari-Logone and the

Volta.

31. In Africa, fresh water is primarily utilized for agricultural purposes mainly for irrigation which

accounts for 88 per cent of the total withdrawal. Domestic and municipal demand represents 7 per cent

followed by industry which accounts for 5 per cent of water utilization in the continent. In terms of

population Africa represents 12.2 per cent of the world population with the highest growth rate of 3.2

per cent. Whereas its total fresh water resources represent 10.2 per cent of world water resources, its

per capita water consumption is the lowest in the world. This is reflected by the situation where nearly

three quarters of the rural population has no access to clean and reliable water sources and less than

20 per cent have sanitary disposal facility. Consequently, about 80 per cent of all sickness are related

to water borne diseases.

B. Factors constraining the sustainable development of water resources in Africa

32. The main factors constraining the sustainable development of water resources in Africa are:

(i) High population growth rates;

(ii) Lack of institutional capacity for water resources assessment and development;

(iii) Institutional fragmentation: Responsibility for water resources management and

planning are fragmented among various sectoral ministries and agencies.

(iv) Legislation: Absence of up-to-date and appropriate legislation and an enabling

environment for the rational use and development of water resources.

(v) Dearth of adequate human resources with training skills and experience in the

scientific, technical, managerial and administrative functions required for the

planning, development, conservation and management of water resources.

(vi) Absence or lack of long term water resources development plans which integrate

the water resources sector plans with the overall development plans of the

countries.

(vii) Regional cooperation: Absence of appropriate and effective mechanisms for

regional cooperation has hampered the integrated and rational development ofthe

regions water resources.
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C. Strategies for the Sustainable Development of Africa's Water Resources

33. Clear policies and strategies are a prerequisite for addressing the problems that African countries
are facing in the development and management of water resources in an integrated and sustainable
manner. . ..,,

34. To formulate an effective strategy for the sustainable development of water resources in Africa,
the following elements should be considered. .

(i) It is essential to have demand-driven national programmes.

(ii) Water resources development activities should be planned and implemented
within the capacity of the national economy,

(iii) Coordination among national and regional water resources authorities should be
strengthened for effective and efficient running of sector services. Emphasis

should be given on building the capacities of water resources management
institutions at the national, subregional and regional levels,

(iv) Political commitment to cooperate on transboundary water bodies at the
subregional and regional levels should be enhanced and backed by concrete
actions,

(v) Direct linkage should be established among all water resources development
projects to improve their efficiency, productivity and to enhance coordination and
harmonization to avoid duplication and overlapping,

(Vi) Donors and United Nations agencies involved in the water sector should
coordinate their activities in the region and align their support as much as

possible along the line of national, subregional and regional strategies.

D iqter-CQtfqtrY and Regional Cooperation in Wafer Resources Development

35. .Efforts to institute regional cooperation for water resources management dates back to 1950s
when the United Nations promoted integrated basin development of shared water resources These
efforts were reinforced by the Lagos Plan of Action which clearly called for regional cooperation in
water resources development and management. In response to the recommendation of the Mar del
Plata Action Plan (MPAP), the Dublin conference and Agenda 21 for integrated basin wide planning
and management of water resources, Africa has created a number of regional institutions to deal with
water resources development.

36. Six major African river/lake basins institutions have been established for the Senegal the
Gambia, the Niger, Lake Chad basin, Kagera and the Nile basin. Compared to the large number of
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transboundry river and lake basins, this is very small and show the low level of interest in joint

development and management of water resources.

37. The experience of the existing six African river /lake basin institutions has been unfavourable

in that they were unable to fulfil their mandate because of lack of political commitment by the member

States, lack of financial resources and difference in policies and priorities.

V. REMOTE SENSING AS A TOOL FOR SUSTAINABLE

DEVELOPMENT IN AFRICA

A. The need for resource information

38. The sustainable development of natural and energy resources requires the management of these

resources in an integrated and rational manner. In order to achieve this objective it is necessary to have

information about the location, volume, extent and specific characteristics of these natural resources

and the problems associated with their development.

39. The failure to incorporate resource information in natural resources development and utilization

decision making process has been acknowledged as a major problem impeding the sustainable

development of Africa's natural' and energy resources.

40. In Agenda 21 in chapter 40 "Information for decision making" it is acknowledged that in the

developing countries there is:

(i) A general lack of capacity particularly , for the collection and assessment of

data and their transformation into useful information for dissemination.

(ii) A need for improved coordination among environmental, demographic, social

and development data and information activities.

41. These shortcomings mentioned are particularly relevant to Africa, where the lack of resource

information is acute in most African countries and geo-information technology in its infancy.

mrce infoi

42. The wide range of data required to generate relevant information and the multitude of interests,

to be satisfied to make rational decision for the development of natural and energy resources calls for

the systematic and careful organization of data and making it easily accessible in the required form.

43. A study of an ad-hoc group of experts which meet in July 1994 in Addis Ababa and discussed

policies and strategies for the development of Natural Resources and Energy (doc. ECA/NRD/Ad-hoc

94) identified the main factors impeding the proper utilization of resources information in Africa as:
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(i) lack of comprehensive documentation on what is available at both national and

regional levels;

(ii) the fragmentation and dispersion of information among different institutions and

agencies;

(iii) diversity and non standardization of data;

(iv) differences in scale, coverage and representation;

(v) incomplete coverage of many African countries with common information needs

e.g. topographic and cadastral maps;

(vi) scarcity of maps at a scale of 1:50,000 and the very limited usefulness of

existing maps at the scale of 1:200,000/250,000;

(vii) the lack of capacity for the integration of socio-economic data into geo-

information data;

(viii) the difficulty of access to available data due to the archaic and bureaucratic

procedures which treat data as confidential and;

(ix) lack of clearly defined mandates regarding the responsibilities of the various
institutions involved in data collection, archieving and dissemination both at the

national and regional levels.

C. Inter-country and regional rnnperation in the field of resource information

44. Some African countries started, in the late sixties, to build up the necessary endogenous

capabilities to take over the mapping programmes of their territories, and in the early seventies further
decided to enter the race of space science and its technology applications, in order to fully explore their

natural resources in a coordinated manner by means of the most advanced technologies available.

45. African countries appreciated that the application of remote sensing by individual member States

was not going to be effective and the benefits derived will be minimal; iff they are left to import the
technology singly because of the lack of basic infrastructure and trained manpower to utilize the tools.
Given these constraints the introduction and effective utilization of remote sensing application to natural

and energy resource inventory and exploitation dictated a gradual approach and the creation of regional
and subregional structures for the dissemination of accurate information and application of the new

technique for resource development.

46. This understanding gave birth to the establishment of a number of institutions which represents

the aspirations of the African member States, to have sovereignty over their natural resources and to
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develop them for the benefit of their peoples, by engaging in surveying, mapping and remote sensing

activities at regional, subregional and national levels.

47. The origin of these developments can be traced back to the First United Nations Cartographic

Conference for Africa, organized by ECA in recognition of the importance of mapping technologies

for development. This conference adopted a series of resolutions that served as the foundation for the

current regional institutions in land resource and environmental information.

48. In 1975 one of the first African institutions to host geo-information activities was founded,

known today as the Regional Centre for Services in Surveying Mapping and Remote Sensing, serving

the Eastern and Southern African Subregion based in Nairobi, Kenya. While the Regional Centre for

Training in Aerospace Surveys (RECTAS) in Nigeria, which was established in 1972 for aerial survey

training, began introducing training in the use of satellite imagery along with its aerial survey training.

49. The Permanent Inter-State Committee on Drought Control in the Sahel (CILSS) was among

the regional organizations formed to deal primarily with the effects of drought in Francophone Africa,

but later it was felt that its mandate should be expanded to include resources information and a regional

training centre in remote sensing is needed. Through an agreement with the government of then Upper

Volta now Burkina Faso, a site near Ouagadougou was selected for the Centre Regional de

Te'WSde'tection (CRTO).

50. Recognizing the need for coordinating and the sharing of information not only at the sub-

regional level but also at the regional level, the United Nations Economic Commission for Africa

formed the African Remote Sensing Council. The objective of the Council was to form a linkage

among the five centres to share information and promote standardization of procedures. ECA

sponsored regular meetings at various sites on the continent with representatives from the regional

centres attending regularly.

51. Furthermore in an effort to harmonize the functions of comparable regional institutions, at the

initiative of OAU and ECA, the African Remote Sensing Council was merged with the African

Association for Cartography, giving birth to the African Organization for Cartography and Remote

Sensing, based in Algiers, as a coordinating and policy making body in the above fields.

VI. CHALLENGES AND PROBLEMS ENCOUNTERED

IN THE IMPLEMENTATIONS OF AGENDA 21 RELATED TO THE

SUSTAINABLE DEVELOPMENT OF NATURAL AND ENERGY RESOURCES

A. Implementation of Agenda 21

52. Recognizing the importance of environmental issue on sustainable development even before the

adoption of the Rio declaration and Agenda 21. In response to the environmental concerns Africa has

taken initiatives such as the Lagos Plan of Action for the implementation of the Monrovia strategy for

economic development of Africa, the African priority programme for economic recovery (AP^ER),

the United Nations programme of Action for African Economic Recovery and Development
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(UNPAAERD), the African common position on environment and development, the Kampala Agenda

for Action on sustainable development and the Bamako Convention on the ban of the import into Africa

and control of hazardous wastes within Africa.

53. The Rio Conference on environment and development has sharpened the focus on the key issue

of sustainability and led to renewal of interest and commitment on the part of the United Nations and

its member countries to environment planning for sustainable development. This commitment was spelt

out in the Rio Declaration of Agenda 21. In order to implement Agenda 21 in Africa at the regional

level strategies have been developed, to harmonize the African Common Position with Agenda 21. As

a framework of activities on Africa, the African strategies for Agenda 21 were adopted by the African

Ministers of Social and Economic Development and planning by its resolution 744 (XXVI11) of May

1993.

54. At the country level after Rio African countries began substantial planning efforts to move

towards sustainable development for implementing Agenda 21, and various approaches are being

adopted. For example several countries have created high level national councils, on sustainable

development. Others are implementing Agenda 21 in part through a series of consultative meetings

held country-wide. National policy plans for sustainable development though few are also becoming

more common.

55. In the natural and energy resources sectors environmental issues and sustainability has been

integrated in many countries energy policies and national development plans. This trend is indicated

by policies adopted by the South Africa, Ghana and Ethiopia to give few examples concerning

environmental issues and the implementation of Agenda 21. In South Africa the government has

adopted as one of its priorities the principle that all South African citizens present and future have the

right to a decent quality of life through sustainable use of resources. In order to attain this objective

the Government of South Africa has started the formulation of a new over-arching national

environmental policy which enhance sustainable development and the implementation of Agenda 21.

56. Recognizing the importance of environmental concerns and the need for integrating this issues

in the development process Ghana has established the environmental protection council which initiated

and prepared the National Environmental Action Plan (NEAP) for addressing the sustainable

development of energy, water and mineral resources. Furthermore sectoral policies such as the mining

code have fully integrated environmental and sustainable development issues in the policies and

legislation of the mineral resources sector plans and policies. In order to coordinate activities at the

national level with respect to sustainable development and the implementation of Agenda 21, a National

Coordination Committee with members from the government, private sector, NGO's, research

institutions, youth and women had been established.

57. In Ethiopia for instance the Government has introduced a national conservation strategy which

integrates environmental and sustainable development issues and created a new agency at the highest

level, the Environmental protection authority which is accountable to the council of minister to ensure

that all development policies and programme are consistent with sustainable development.
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58. In spite of these encouraging trends the concept of the sustainable development and rational

utilization of natural and energy resources has not yet been fully integrated in the economic

development policies of most African countries. Sectoral development plans and policies are still based

on narrow sectoral issues which opt to maximize sectoral benefits without giving due consideration to

broad development issues and ignoring the environmental dimensions of development. The factors

which impede the full integration of sustainability issues and contributed to this situation are many and

varied:

B. Obstacles encountered in the imple

59: The obstacles which hampered the implementation of Agenda 21 in the natural and energy

resources sectors in Africa are not unique to these sectors but equally apply to all other economic

sectors in Africa. The main constraints and challenge encountered in the natural and energy resources

sectors are:

(i) Lack of political will to act innovatively and decisively to translate sustainable

development, from a political slogan to an operational objective and ultimately

a reality.

(ii) Lack of financial resources to implement sustainable development programmes.

(iii) The lack or absence of an enabling environment in terms of legislation and

regulation which promotes the rational development and utilization of energy and

natural resources in most African countries.

(iv) The lack of national capacity for formulating, designing and implementing

policies which promote the sustainable development of natural and energy

resources.

(v) Absence or lack ofdevelopment policies which integrate environmental concerns,

demographic issues and sustainable development dimensions into the development

process.

(vi) Lack of political will to cooperate in the implementation of joint development

projects for the development and utilization of energy and natural resources at

the regional level for the benefit of the continent at large.

(vii) Lack of coordination and harmonization of sectoral development plans with

overall sectoral development plans.

(viii) High population growth rates which are beyond the carrying capacity of the

natural eco-systems and which places pressure on limited resources to satisfy

increasing demand.
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VII STRATEGIES, POLICIES AND OPTIONS FOR THE SUSTAINABLE
DEVELOPMENT OF AFRICA'S NATURAL AND

ENERGY RESOURCES

60 One of the major goals of socio-economic development is to improve human welfare. There
can be no development if the benefits of rising income are off-set by the costs imposed on health and
the quality of life by pollution. Equally, environmental damage can undermine the sustamability ot
the development process itself by eroding the natural and energy resources base on which all economic

activity is based.

61 Sustainable development as spelled out by Agenda 21 is the responsible management and
utilization of resources to meet present needs without compromising the needs of future generations.
The key to sustainable development, therefore, lies in harmonizing economic production functions,
environmental carrying capacity functions and the physical laws of thermo dynamics. The path to
achieving sustainable development is'■ varied since each country has its own population, natural

resources, environment and economic development issues which are unique to it.

62 For Africa sustainable development requires initiative at the political level as well as popular
participation To attain sustainable development African countries should institute and implement the
foUowing strategies which promote the sustainable development and utilization of natural and energy

resources:

(i) Build indigenous human resources capacity to formulate, design implement and
monitor sustainable energy arid natural resources plans and strategies.

(ii) Create conducive policy environment that will promote the sound and rational
utilization of energy and natural resources for sustainable development by

adopting appropriate legislation and regulations for the rational exploitation of

minerals, energy and water resources.

(iii) Leapfrogging past old, unsustainable technologies and patterns of development
directly to newer, more sustainable approaches for the development and
utilization of energy, mineral and water resources which eliminates the wastage

inherent in current technologies with it concomitant environmental consequences.

(iv) Creation of new and innovative institutional arrangements which are more
flexible and adaptive to the implementation and promotion of sustainable

development policies.

(v) Adopt an integrated energy and natural resources planning which overcomes the
shortcomings and limitations of current sectoral plans and integrates energy and
natural resources planning into the over all economic planning and development

process.
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(vi) Sustainable, integrated and equitable human development in Africa will remain
a dream as long as short term development objectives and gains drive the
development and utilization of energy and natural resources, therefore African
countries should opt for long term development objectives, in the development

of their energy and natural resources which maximize national benefits, promote

industrialization, rural development and the alleviation of poverty rather than
short term objective such as the earning of foreign exchange by the export of raw

materials.

(vii) Since sustainable development is people centred African countries should adopt
policies and strategies which enhance popular participation in the development

and utilization of energy and natural resources.

(viii) African countries should foster regional cooperation and economic integration
among themselves in order to build strong collective bargaining power and
overcome small market constraints for the rational development of natural and

energy resources.

(ix) African countries should adopt clear policy directives and strategies which gives
high priority to national institutions responsible for energy and natural resources

development.

(x) Poverty and environmental degradation are closely interlinked, therefore African
countries should adopt policies that promote economic growth that is both
sustainable and has direct impact in eradicating poverty by creating employment
and economic generating programmes in the energy and natural resources

sectors.

(xi) African Governments should adopt national strategies for sustainable
development based on Agenda 21. This strategy should build upon and
harmonize the various sectoral economic, social and environmental policies and

plans that are operating in each country.
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