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THE ENVIRONMENT AND MINERAL RESOURCES DEVELOPMENT AND
UTILISATION IN AFRICA.

INTRODUCTION.

Study background.

1. The work programme of the Economic Commission for Africa (ECA) in the sector of mineral
resources development calls for the periodic publication of technical studies on subjects intended
to enhance the development and utilisation of mineral resources in the African region. One of
the publications programmed during the 1992/1993 programme budget of the Commission was
that on the environment and mineral resources development and utilisation in Africa.

2. For several years the ECA secretariat has considered the environment and mineral
development and utilisation to be important in two main aspects: (a) in relation to the
contribution of mineral development and utilisation in alleviating poverty, and (b) in relation to
the protection of environmental damage (the physical environment including air, water, land,
flora and fauna); the working environment entailing the health and safety of workers; and the
social and cultural environment entailing disruptions which mineral development and utilisation
could cause to society.

3. As implied above, the term environment is used to describe the total setting for economic
development activity. Environment refers not only to the naturally occurring milieu (the
ecological systems which surround and collectively support man), but also extends to the socio
cultural milieu which man has created to adapt to the demands and challenges of his naturally
occurring surroundings (3). In the processes of mineral resources development and utilisation,
the natural surroundings (the natural environment) have to be protected from damage; the health
and safety of workers (the worker's environment) have to be safeguarded; and the social,
economic and cultural advancement of society have to be enhanced.

4. This publication was prepared by the Commission largely using available information from
national and other institutional reports submitted to, and the outcome of, the United Nations
Conference on Environment and Development (UNCED) held in Rio de Janeiro, Brazil in 1992;
and information sought by the Commission from African government ministries responsible for
mineral resources development, African mineral-based industries, African research institutions
and other relevant intergovernmental or international institutions. The environmental aspects of
mineral resources development and utilisation covered by this publication are those related largely
to non-fuel minerals, including ferrous metals (for iron and steel industry), non-ferrous metals
(such as aluminium, gold, copper, lead and zinc), and non-metallic minerals (such as diamonds,
construction materials and the chemical industry minerals). The study currently covers twenty
five African countries and it may be updated regularly as additional information becomes
available.
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5. It is hoped that the publication will sensitise African policy makers and mineral development
operators on aspects related to the sustainable management of mineral resources, with a view to
the introduction of environmentally friendly policies and practices in the development and
utilisation of mineral resources in the African countries. The present publication is available in
the English language only and in limited copies.

Organisation of the publication.

6. The first section contains the executive summary where the status of mineral development and
utilisation in Africa is presented, the adverse environmental concerns associated with mineral
resources development and utilisation in the region are highlighted, strategies for taclding the
environmental problems associated with mineral resources development and utilisation in Africa
are outlined, and some salient features of the Rio Declaration on Environment and Development
Agenda 21, relating to African mineral resources development and utilisation are presented. The
second part describes the environmental status of mineral related industries in the African region,
largely as presented at UNCED, together with proposals for addressing environmental problems
connected with mineral related industries in Africa. The third section reviews some salient
features of the Rio Declaration on Environment and Development and Agenda 21 in relation to
mineral resources development and utilisation in Africa. The fourth section provides some
technical, economic and social guidelines for the environmental management of mineral
resources.

- II'
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PART ONE

EXECUTIVE SUMMARY.

The status of mineral resources development and utilisation in Africa.

7. Africa has substantial potential in mineral resources relative to other world areas. However,
mineral development in most countries has been undertaken largely at the initiative of outside
interests for external demand considerations resulting in the geographically uneven and narrow
range of mineral resources developed in the region, the export of mineral commodities by many
of the countries with very little processing or value added, and low levels of mineral
consumption by the vast majority of African countries. This mineral development trend entails
high environmental cost to the region because it (a) restricts indigenous industrial development
based on minerals for the region's economic advancement, (b) limits the development of mineral
resources which are of no interest to international markets but which could have been developed
for internal markets, (c) hinders intra-regional cooperation in mineral development, trade in
mineral raw materials and mineral-based products, and (d) causes heavy environmental damage
from mining wastes at relatively low economic return. (19)

8. Hence, although the African region is "famed" for its large production volumes of mineral
commodities such as bauxite (Guinea), copper and cobalt (Zaire and zambia), iron ore (Liberia
and Mauritania), diamonds (Botswana and Zaire), gold (Ghana), phosphate rock (Morocco), etc.
the socio-economic benefits to the region resulting from the development of many of these
resources are minimal when consideration is given to the foreign exchange component of
production inputs and the socio-economic opportunities lost through their minimal support to
industrialisation in the region.

9. Similar to the extractive industries, the manufacturing industries in Africa are generally
underdeveloped in comparison to other regions of the world. The great majority of the countries
of Africa have a very small industrial base. Agro-industry (food processing, textile mills,
tanneries, tobacco processing, and consumer goods industries) accounts for the major part of
manufacturing value added in several countries. (20)

10. On the whole, Africa remains very weak in the manufacture of basic industrial chemicals
such as fertilisers, pesticides and pharmaceutical, with production concentrated in only a few
countries largely in north Africa (Algeria, Egypt, Libyan Arab Jamahiriya, Morocco and Tunisia)
and to a relatively lesser extent in other subregions (west Africa Cote d'Ivoire Nigeria and
Senegal; eastern and southern Africa-Ethiopia, Kenya, Zambia and Zimbabwe and South Africa;
and central Africa-Cameroon and Gabon). Production of iron and steel, non-ferrous metals and
metal products is similarly low in the region with most industrial capacity concentrated in the
same countries as for industrial chemicals. (20)
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11. Unlike most other Afiican countries, mineral development in the Republic of South Afiica
has had a very significant positive impact in the national economy. With abundant and varied
mineral resources endowment, these have over the years been developed to respond to the needs
of the national economy more than elsewhere in Afiica. Conversely, the other economic sectors
of the national economy have supported the development of the mineral industries. Hence the
South African mineral industries are more integrated with the other sectors of the national
economy than elsewhere in the Afiican region.

12. Until recent years, much of the debate on the impact of the extractive and manufacturing
industries on the environment focused on their adverse effects with little attention paid to the
significant role these industries have in alleviating poverty and advancing the economic and social
progress of developing countries. The United Nations Conference on Environment and
Development (1992) underlined that poverty was the major cause of environmental degradation
in the developing countries. Hence the increased development of the extractive and manufacturing
industries is a priority in the Afiican region in order to: create employment opportunities and
income growth, supply the goods and services required in the African region, reduce African
dependency on imports and increase Afiican exports to earn foreign exchange, and so contribute
towards the alleviation of poverty and environmental degradation.

Adverse environmental concerns associated with mineral resources development and
utilisation in Africa.

13. Mining (the extractive industries), (manufacturing) industrial development activities and the
use of mineral-based products such as fertilisers in agriculture generally result in the
contamination ofthe environment. Contamination may be defined as the introduction or presence
in the environment of foreign substances ( or energy). Such foreign substances could in turn lead
to environmental pollution. Pollution is the introduction into the environment of substances that
are potentially harmful to the health or wellbeing of human or plant life, or to ecological
systems. Under some circumstances, pollution could lead to toxicity. Toxicity is the capacity of
a pollutant to cause death or injury to an organism. (1)

14. Mining and other industrial activities may negatively impact the existing ecosystem through
soil and biodiversity disturbance and/or loss. Surface water, ground waters and soils may be
contaminated with heavy metals and other toxic substances through soil erosion and
sedimentation, water from mine drainage and industrial wastewater effluent and solid and
hazardous waste disposal. The atmosphere may be contaminated through particulate and gases
from blasting, wind erosion and mineral processing and
other industrial emissions. Humans, wildlife and physical infrastructure may be disturbed through
noise and vibrations. Human health and safety may be endangered through the contamination
effects of these industrial activities. (19)
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15. To mitigate against these negative environmental impacts within the mining industry, various
management practices are available, including pre-operational resource surveys to establish
optimal management practices that will avoid unnecessary environmental damage during
operations; control and treatment of mine drainage and storm water runoff before discharge;
control of emissions; use of approved standard mining and processing procedures; and
reclamation of disturbed areas for productive land use and/or habitat creation. Within other
industries, proper selection of industrial sites, wastewater treatment, installation of air pollution
control equipment, waste minimisation and recycling, and safe disposal of wastes are some of
the mitigative measures undertaken to minimise environmental pollution.

16. Weaknesses in environmental management of mineral development and utilisation activities
in the African region arise from: poor mining practices especially in the small-scale mining
sectors where the health and safety of workers are at risk, the land is degraded and water systems
contaminated; inappropriate or inadequate technologies in mineral processing and mineral related
industries leading to the pollution of the environment (air, water, land, flora and fauna) by
untreated industrial effluent; the nonexistence, weak.or uncoordinated environmental legislation,
regulations and standards on mineral resources development and utilisation; weak institutional
enforcement capability (where environmental laws, regulations and standards governing mineral
resources development and utilisation exist); inadequate .investment in mineral development and
utilisation (caused by such factors as unattractive private investment policies, economic
mismanagement, internal strife, political instability, and poor infrastructure); and the
nonintegration of the mineral development sector with other socio-economic sectors at the
national, subregional and regional levels resulting in the weak economies of the continent.

Strategies for tackling the environmental problems associated with mineral resources
development and utilisation in the African region.

17. It is important that, wbere these do not already exist, comprehensive and consolidated
environmental laws, regulations and standards governing mineral resources development and
utilisation be established by African countries in order to ensure sustainable development. At the
national level, a central interdisciplinary body (such as the National Council for the Environment)
should be established with the responsibility of coordination, supervision and monitoring of
development activities as they relate to environmental management. Furthermore, capabilities of
law enforcement institutions should be strengthened to ensure compliance by mineral
development operators to national environmental laws, regulations and standards.

18. The overall objective for mineral resources development is to improve the human
environment. The main strategy for achieving this objective is probably the integration of the
African mineral development sectors with other socio-economic sectors of the national and
regional economies, so that the requirements of the mining industries are increasingly derived
from the country or region and the outputs of the mining industries are increasingly converted
to consumer, intermediate and capital goods within and for consumption by the African
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countries. This strategy will require intensive intra- sectoral coordination and support at national
levels (local industries supplying the mining industry, the mining industry supplying local
industries, etc.) and cooperation and collaboration by African countries and institutions in the
coIlective production of goods and services required in the region.

19. African multi-country, subregional and regional cooperation will be needed in the
formulation of harmonised environmental management laws, regulations and standards and the
implementation of joint development programmes such as the environmental management of
shared natural resources (lakes, rivers, ground resources etc.); the management of joint
production facilities; institutional building and strengthening for research, training and exchange
of information on development and environment matters; and the control of transboundary
pollution.

20. The promotion of increased private investment in mineral development (both local and
foreign) to expand the volume of resources available for development is likely to enhance
environmental management of the mineral industries through the use of appropriate technologies.
The introduction of economic incentives (such as direct funding, tax credits etc.) and penalties
(such as environmental tax) for industrial and commercial sector enterprises to develop and/or
introduce new technologies that take into account conservation, either use less non-renewable
natural resources or use alternative resources, and minimise or recycle process wastes, to reduce
pollution associated with industrial operations should be encouraged. At the national levels, the
internalisation of environmental costs should be promoted, taking into account the approach that
the polluter should, in principle, bear the cost of pollution. In this respect a suitable rent or
royalty or deterrent charge should becollected by governments from environmental polluters to
compensate those adversely affected and for investment in projects intended to redress harm done
to society and the environment caused by industrial development activities.

21. Education and training in environmental management of mineral resources development and
utilisation for operators and the general public would enhance sustainable development. In the
special case of small-scale mining in particular, strengthened extension services by the geological,
mining, health and other relevant government institutions would improve the environmental
management of these operators. All mining operations should be encouraged to reclaim mined
out areas with a view to their restoration to other uses or natural habitat.

22. It is generally recognised that poverty is one of the major causes of environmental
degradation in the developing countries,and part of the underlying causes of this poverty are
international in nature. These include unfair and unequitable international trade practices,
crippling debt burdens and high interest rates which have led to massive transfer of financial
resources from developing countries, where it is needed most, to developed countries, where it
goes to support environmentally unfriendly consumption patterns. At the 1992 United Nations
Conference on Environment and Development many countries called for international cooperation
to address these international problems in order to mitigate the negative impacts of poverty on
the environment.

----.....-----------.....--- 11
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23. Among the proposals put forward for addressing these international problems included: the
implementation by development operators of international conventions on environment and
development; the pursuance of policies and practices by major world economic institutions that
will enable developing countries to effect sustainable socio-economic development (such as the
conversion of external debts of developing countries to environmental credits, international
trade/monetary/financial reform, the integration of environmental considerations in structural
adjustment programmes, increased technical and financial assistance from developed to
developing countries); the restoration of peace in countries afflicted with internal strife and
political instability; the availability to developing countries of appropriate technologies for
sustainable development; and the strengthening of subregional, regional and international
institutions concerned with environment and socio-economic development matters.

24. Several of the African submissions to the United Nations conference on Environment and
Development in Rio de Janeiro emphasised that adequate financial resources would need to be
made available to developing countries both to enable the implementation ofthe recommendations
of the conference and to secure their appropriate participation in actions stemming from various
international conventions. Technical and financial assistance would be required to implement the
various aspects related to environment and development, including the formulation of new
environmental laws, regulations and standards on the management of natural resources; seminars,
workshops and short-term courses on environment and natural resources development to relevant
target groups; and institution building and strengthening in environmental management, research
and education.

The Rio Declaration on Environment and Development and Agenda 21: Some salient
features of relevance to mineral resources development and utilisation in Africa.

25. The United Nations Conference on Environment and Development (UNCED), held in Rio
de Janeiro (Brazil) in June 1992, adopted the Rio Declaration on Environment and Development
and a programme of action on sustainable development as contained in Agenda 21, for
implementation by various actors (Governments, the United Nations system and other
intergovernmental organisations and institutions, the private sector, non-governmental
organisations and other groups) in full respect of all the principles contained in the Declaration.

26. The Rio Declaration stresses that human beings are at the centre of concerns for sustainable
development.... (Principle I] (PI) .... All States and all people shall cooperate in the essential
task oferadicating poverty as an indispensable requirement for sustainable development....(P5).

27. At the national levels, ...States have ...the sovereign right to exploit their own resources
pursuant to their own environmental and development policies, and the responsibility to ensure
that activities within their jurisdiction or control do not cause damage to the environment of other
States or areas beyond the limits of national jurisdiction....(P2) ... In order to achieve sustainable
development, environmental protection shall constitute an integral part of the development
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process....(P4) ... States shall enact effective environmental legislation....(Pll) ... States shall
develop national law regarding liability and compensation for the victims of pollution and other
environmental damage....(P13) ... National authorities should endeavour to promote the
internalisation of environmental costs and the use of economic instruments, taking into account
the approach that the polluter should, in principle, bear the cost of pollution....(PI6)...
Environmental impact assessment, as a national instrument, shall be undertaken for proposed
activities that are likely to have a significant adverse impact on the environment. ... (PI 7)...
States should recognise and duly support the identity, culture and interests of indigenous people
and their communities, and enable their effective participation in the achievement of sustainable
development ...(P22).

28. At the international level, ... the special situation and needs of developing countries,
particularly the least developed and those most environmentally vulnerable, shall be given special
priority....(P6)... States shall cooperate in the spirit of global partnership to conserve, protect
and restore the health and integrity of the Earth's ecosystem... (P7) ... States should cooperate
to strengthen endogenous capacity-building for sustainable development by improving scientific
understanding through exchanges of scientific and technological knowledge, and by enhancing
the development, adaptation, diffusion and transfer of technologies ... (P9) ... States should
cooperate to promote a supportive and open international economic system that would lead to
economic growth and sustainable development in all countries ... (PI2) ... States shall also
cooperate in an expeditious and more determined manner to develop further international law
regarding liability and compensation for adverse effects of environmental damage caused by
activities within their jurisdiction or control to areas beyond their jurisdiction ... (P 13) ... States
should effectively cooperate to discourage or prevent the relocation and transfer to other States
of any activities and substances that cause severe environmental degradation ... (P I4) ... States
shall provide prior and timely notification and relevant information to potentially affected States
on activities that may have a significant adverse transboundary environmental effect and shall
consult with those States at an early stage and in good faith .... (PI9).

29. Under Agenda 21, details of programmes of action are provided, together with means of
their implementation by various actors (governments, the United Nations system and other
intergovernmental organisations and institutions, the private sector, non-governmental
organisations and other groups) in full respect of all the principles contained in the Rio
Declaration on Environment and Development.

30. At the national levels, with international support, countries should promote the introduction
of environmentally sound technologies within industry to protect the enviroiunent against
damage. With a view to promoting cleaner industrial production, governments, business and
industry, including transnational corporations, should strengthen partnerships to implemellt the
principles and criteria for sustainable development. Governments, business and industry,
including transnational corporations, academia and international organisations, should work
towards the development and implementation of concepts and methodologies for the
internalisation of environmental costs into accounting and pricing mechanisms.

---------------------".
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31. Some of the relevant activities requiring international cooperation include: the promotion of
an international trading system that takes account of the needs of developing countries (better
functioning of commodity markets, greater diversification of the commodity sector in developing
countries, better management of natural resources and increased processing of natural resources
in developing countries); the promotion of strengthened policies in developing countries to attract
direct investment, avoid unsustainable levels of debt and foster the return of flight capital; the
promotion of sustainable grovvth-oriented solutions to the debt problem of developing countries
with serious debt-servicing problems; the enhancement of increased technical assistance to
developing countries; and the review by international financial and development institutions of
their policies and programmes in the light of the objectives of sustainable development.

32. Stronger economic cooperation among developing countries has long been accepted as an
important component of efforts to promote economic growth and technological capabilities and
to accelerate development in the developing world. Therefore, the efforts of the developing
countries to promote economic cooperation among themselves should be enhanced and continue
to be supported by the international community.

33. In general, the financing for the implementation of Agenda 21 will come from a country's
own public and private sectors. For developing countries, particularly the least developed
countries, aDA (arising from the United Nations target of 0.7 per cent of GNP from developed
countries) and substantial new and additional external funding for sustainable development and
implementation of Agenda 21 will be required.

34. New and additional resources to help the poorest countries meet their sustainable
development objectives as contained in Agenda 21 are expected to come from such sources as
multilateral development banks and funds (e.g. the International Development Association (IDA),
regional and subregional development banks, and the Global Environment Facility); the relevant
specialised agencies, other United Nations bodies and other international organisations, which
have designated roles to play in supporting national govermnents in implementing Agenda 21;
multilateral institutions for capacity-building and technical cooperation; bilateral assistance
programmes; debt relief; and private funding.

35. Mobilisation of higher levels of foreign direct investment and technology transfers should
be encouraged through national policies that promote investment and through joint ventures and
other modalities.

36. Innovative financing involving new ways of generating new public and private financial
resources for implementing Agenda 21 should also be explored. These will include various
forms of debt relief, apart from official debt; the use of economic and fiscal incentives and
mechanisms; new schemes for fund-raising and voluntary contributions through private channels,
including non-governmental organisations; and the reallocation ofresources at present committed
to military purposes.
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Some guidelines for the environmental management of mineral resources.

37. At the operational level, many large extractive and mineral related industries are increasingly
applying technically proven and economically feasible environmental protection measures in the
management of mineral resources either in compliance with applicable environmental legislation
or, in the absence ofrelevant environmental legislation, the application of the best environmental
management practices. In this respect technical guidance on the environmental management of
mineral resources is now available from such sources as individual companies, industry
associations, major finance and lending institutions, and UNEP's Industry and Environment
Programme Activity Centre (IE/PAC). The ECA believes further that the integration of the
African mineral industries with other socio-economic sectors at national, subregional and regional
levels would enhance the sustainable development of mineral resources in the African region.

_________________________________________11'"
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PART TWO

THE ENVIRONMENT AND MINERAL RESOURCES DEVELOPMENT AND
UTILISATION IN AfRICA: THE PRESENT ENVIRONMENTAL STATUS IN THE
COUNTRIES.

38. Thi~ section reviews the present (1992) environmental status of the environment and mineral
resources development and utilisation in the African countries. The countries and institutions are
reviewed in the order of time in which information was obtained, the earlier coming first and
the later considered last. The study currently covers twenty five African countries
and it may be updated regularly as additional information becomes available.

BURKINA FASO. (6)

Mineral resources endowment.

39. In recent years several mineral discoveries have been recorded in the country indicating that
Burkina Faso could be richly endowed with mineral resources. These minerals include gold,
manganese, nickel, copper, zinc, phosphates and building materials.

Mineral production.

40. Medium and small-scale gold rmrung is currently being effected and the volume of
production is likely to expand appreciably in the coming years. Medium-scale zinc production
is scheduled to commence in 1994 while the production of manganese is under development.
Production of phosphates and building materials is in progress.

Adverse impact of mineral development on the environment.

41. Environmental prohlem areas in mining include poor safety in mines where exploitation
methods in small-scale mining are inadequate and mine collapses are frequent. Because of the
large numbers of people engaged in small-scale gold mining without support facilities, health
problems caused by deplorable hygienic conditions at mining sites abound. Other environmental
problems result from the abandonment ofexhausted quarries without any provision to restore the
natural setting. Exchange of information and technology transfer between Burkina Faso and other
gold producers in the region could improve the environmental management of the country's
mineral resources. (4)(6)
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UGANDA. (5)

Mineral resources endowment.

42. A variety of mineral resources are known to exist in the country including copper, cobalt,
gold, iron ore, phosphates and building materials but due to limited investment in the sector,
mineral development is constrained in the country.

Mineral development.

43. Although a variety of metallic (copper, cobalt, gold, tungsten, iron etc.) and industrial
minerals (limestone, clays, phosphates, salt etc.) are known to exist in the country, the mining
industry suffers from inadequate investment capital caused by several years of policies which did
not attract private investment, and internal strife during the 1980s. Consequently, some of these
industries are either closed (phosphate fertilizer, copper and cobalt production), or operating with
obsolete equipment at very reduced efficiency and capacity utilisation (cement and other building
materials production).

Adverse impact of mining on the environment.

44. The major (environmental) risks from mining activities which have been identified in Uganda
arise from: the mining and processing of phosphates, asbestos and clays; derelict quarries or pits
of stones, sands and clays; abandoned heaps/stockpiles of cobalt, stones, clays and sands; dusts
and noise from the extraction of stones, limestone and apatite; and use of inappropriate or
inadequate technologies. The solid waste (tailings of over l.lm tonnes) which resulted from
copper mining in Kilembe consists of cobalt sulphide concentrate (1.4%) which contains other
elements (nickel, copper, iron and sulphur). These tailings were stockpiled at Kasese pending
future commercial exploitation which for years did not take place. Consequently, since the
tailings were not consolidated capped and vegetated surface runoff has carried away large
quantities of the concentrate down slope and into rivers. As a result, vegetation has been killed
along the path of water gullies in addition to contamination of rivers in the neighbourhood. Since
the river water is used for domestic consumption, it implies that there is human intake of metals
like iron, cobalt, copper, cadmium, and zinc which may cause health problems. In Tororo,
asbestos waste which resulted from asbestos manufacturing has been improperly disposed in an
urban centre, asbestos being a hazardous material. Small scale prospectors use mercury metal in
the extraction of gold; the mercury waste is damped into rivers.

Adverse impact of industries on the environment.

45. Like the mining sector, the Ugandan industrial sector whose contribution to GDP was of the
order of 7% in the early 19708 declined to around 4% at the early 19908 due to economic
mismanagement of the 19708and internal strife in the 1980s. The main mineral-based industries
were copper processing, cement production and fertiliser manufacturing. In recent years the
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government has been promoting private investment in the industrial sector and it is believed that
recovery will soon be registered in such industries as agro-based and mineral-based industries.

46. When Uganda's industries were fully operational, the environmental problems encountered
included: atmospheric pollution arising from copper smelting operations (sulphur dioxide) and
cement production (dust); and pollution of river and lake waters by untreated industrial effluent
from brewing, textile, sugar and leather industries.

Policies, strategies and institutions on environment and development.

47. There are in existence many (separate) institutionalised legislation, regulations and standards
concerning environment and development, such as the Mines Act, the Factories Act, and the
Industrial Licensing Act. However, a number of them suffer from lack of enforcement,
inadequate administrative and institutional capacities and long term development plans and
programmes. The government has now initiated actions to formulate a comprehensive and
consolidated environmental law and standards, with the assistance of UNEP and other
international agencies, as a way to improve the existing situation.

48. Regarding the institutional side, there is now a Ministry whose role is to coordinate, monitor
and evaluate the activities of the many autonomous and diverse institutions dealing with
environment and development. The most important of these institutions are government
Ministries and parastatal organisations, private institutions, business institutions and non
governmental organisations.

49. In recent years, the Uganda government has opted for investment policies which encourage,
among other things, private investment and privatisation of existing industries, and it is hoped
that increased investment will flow to the mining industry to enhance mineral production and
introduce environmentally friendly technologies in the industry.

50. In addition to the use of appropriate technologies in mineral production to minimise adverse
effects on the environment, the government recognises the need to train industry operators and
those who enforce environmental regulations to ensure compliance by industrialists.

Human settlements.

51. On .human settlements, it is recognised that in order to improve the living environment of
low income groups, constituting the majority of the population who live in pathetic shelter, low
cost building materials will have to be produced for their shelters. Suitable housing is essential
for the human well-being or quality of life which together with the health status of the
population have a direct impact on the productivity of human resources within the economy.
Current methods of producing building materials such as stones, sand, clay and bricks are
inefficient leading to damage to the environment (biodiversity destruction, soil erosion and land
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slides). These human settlement problems are challenges to the government, the building
materials industries, relevant non-governmental organisations and the community at large.

Subregional and regional cooperation.

52; Uganda emphasises the need for cooperation in policy formulation and programmes
implementation in the sustainable development of shared resources such as lakes and rivers. In
this respect, institutional building and strengthening for research and exchange of information
on development and environment matters should be given priority. (5)

SUDAN. (8)

Mineral resources development.

53. The country is reported to possess a variety of mineral resources such as copper, gold, lead,
zinc, iron, manganese, chrome, and non-metallic minerals such as gypsum, salt and building
materials. However, little exploitation has been effected due to such factors as political instability
and poor infrastructure.

Industrial polJution.

54. Although industrialisation in the Sudan is still at the infant stage, the existing industries were
established without any assessments of their environmental impacts. Most of the plants depend
on petroleum products for their operation, resulting in air pollution. Many of the industrial plants
drain their untreated industrial wastes in water systems. Solid waste disposal by many of the
industries is inappropriately effected.

Use of agro-chemicals.

55. With regard to use of chemical fertilisers and pesticides on the environment, the following
observations are made....For farming productivity to become sustainable, farming methods
unique to each ecological zone based on the improvement of traditional practices are needed.

56. Chemical fertilisers could (a) be harmful to human health through the food chain, (b) make
some crops more palatable to certain plant pathogens or pests, (c) adversely affect biodiversity,
and (d) promote over reliance in their use fostering neglect in returning organic materials to the
soil, leading to deterioration of soil productivity.

57. Use of pesticides in agriculture may (a) lead to the development of resistance by the target
organisms through the process of natural selection, (b) lead to the destruction of natural pest
control organisms and (c) enhance the activity of previously secondary pests. The destruction of
some natural enemies and the resistance developed by target pests in turn could lead to increased
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use of pesticides with possible hazards to human health through the food chain, and substantial
increase in pest control costs.

Environmental laws and institutions.

58. There are several acts, orders and regulations addressing environmental issues in the country
but they are fragmented, inadequate in scope and coverage, uncoordinated and lack a unifying
legislative frame-work which expresses the general principles governing environmental
management in development process. It is now considered that the introduction ofa single overall
law incorporating general principles on environment and development, together with the
amendment of existing legislation to comply with the new law, will produce practical results in
the shortest possible period. Furthermore, the new law on environment and development should
require that environmental impact assessments be undertaken before the implementation of
development project.

59. There are many governmental and non-governmental institutions dealing with environmental
matters in the country. However, due to such factors as the nature of existing environmental laws
as outlined above, institutional instability, lack of coordination and cooperation among the
various institutions, inadequate environmental education and public awareness, limited law
enforcement capability, and poor infrastructure,environmental management has suffered.

60. It is recognised that a central interdisciplinary body (National Council for the Environment)
for environmental protection and conservation should be established, with the responsibility of
coordination, supervision and monitoring of development activities as they relate to
environmental protection. It may be constituted by all relevant ministries, corporations, other
central government bodies, research institutions, regional and local authorities and non
governmental organisations. The idea of establishing similar but affiliated regional councils may
be entertained.

International cooperation.

61. The government of Sudan is of the view that a number of actions taken at the international
level will facilitate the sustainable development of the country as well as other developing
countries. These actions relate to the implementation by development operators of international
conventions on environment and development; the pursuance of policies and practices by major
world economic institutions that will enable developing countries to effect sustainable socio
economic development (such as debt cancellation, international trade reform and fmancial
assistance); the availability to developing countries of appropriate technologies for sustainable
development; and the strengthening of subregional, regional and international institutions
concerned with development matters. (8)
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ANGOLA. (9)

Mineral development.

62. In spite of the country's huge potential in a variety of mineral resources, the mining industry
of Angola remains in a state of paralysis due to civil strife, state monopoly of all mineral
development activities until recently, and shortage of investment capital.

Adverse impact of mineral development on the environment.

63. The major environmental damage reported resulting from mining is that of the diamond
industry, where rivers are diverted to allow mining in the original beds, and when mining is
completed the rivers are not redirected back to their original courses, resulting in the pollution
of waters and destruction of flora and fauna. Environmental concerns resulting from mineral
development are likely to increase in the future with the attainment of national political stability
and increased mining activities.

Environmental policy and natural resource development.

64. Present mining legislation (Law No. 5/79 of 27 April 1979) on geological and mining
activities envisages the paying ofcompensation for damage caused by mining. However, the legal
requirements have not been met as there have not been efficient ways to enforce them. The
appropriate government departments do not have the capacity to ensure compliance to
environmental regulations by mine operators.

65. The government of Angola has identified a number of areas requmng immediate
environmental management improvement in the development of the country's mineral resources.
In the area policy, the government plans to revise the law on geological and mining activities and
introduce new regulations, based on those existing in other countries, taking account Angola's
own social and ecological characteristics, so as to minimise environmental damage resulting from
the development of its mineral resources. Additionally, the government plans to strengthen the
State Secretariat for Geology and Mines with qualified staff to ensure that mineral development
operators abide by laws and regulations of the country.

66. In the short-term, the government plans to establish, for research and control purposes,
environment offices in all ministries, state institutions and private companies whose activities
have implications on natural resources development and the environment. A national environment
and natural resources commission may also be established to coordinate the operations of the
various institutional environment offices, and be the national body for formulating environmental
policy. Moreover, environment education will be promoted at all relevant levels.Furthermore,the
possibility of establishing a specialised technical institute for basic and applied research in
environment and natural resources development is under consideration.
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lnternationalcooperation.

67. Technical and financial assistance is sought by the Angola government to implement the
various strategies and programs described above. In particular, the formulation of new
environmental laws and regulations on the development of natural resources; seminars,
workshops,and short-term courses on environment and naturalresources development to relevant
target groups; and institutional building and strengthening in environmental management,
research and education will be needed.
(9)

TANZANIA. (10)

Mineral resources endowment.

68. Despite of a promising geological potential for the discovery of economic mineral deposits,
limited exploration activity (caused by unattractive private investment policies until the late
19808) has resulted in modest mineral resources base. These mineral resources include iron ore,
tin, gold, diamonds, gemstones, phosphate rock, salt, and construction materials. Recent
improvements in investment policies are increasingly attracting private investors in the mining
industry and the mineral resources base is expected to expand in the coming years.

Mineral production..

69. Mineralproduction is effected both at large-scale and small-scale levels. However, because
ofpoor investment climate, obsolete mining equipment and machinery, transport bottlenecks and
smuggling of gemstones, the contribution of the mining sector to Gross Domestic Product (GOP)
at constant prices declined from Sh. 214 million or 0.99% in 1976 to Sh. 138 million or 0.51 %
in 1988. During this time of decline, the structure of the mining industry shifted from
predominantly industrial-scale to partially uncontrolled small-scale mining.

Adverse impact of mining on the environment.

70. The existing Mining Act addresses the need to carry out mining activities with due regard
to safety and environmental protection. For example, an applicant for a mining licence must
outline proposals for the prevention of pollution and the safeguarding of the environment. Waste
disposal must be effected in an approved manner. At the end of mining, the reclamation of the
land and elimination of any special risks associated with mining or processing of minerals must
be effected.

7J. However, small scale artisanal gold, tin and gemstone miners undertake haphazard pitting
and stripping of land in search of valuable minerals. Artisanal mining in various gold,tin and
gemstone fields has pockmarked the land with dangerous pits and has stripped vegetation and
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soil so that it is no longer suitable for agriculture, livestock or forestry. Use of mercury and
sodium cyanide for gold recovery by small scale miners threatens human health and damage to
the environment. The mining sector does not adequately treat its effluent and this contributes
to industrial pollution.

Adverse impact of mineral-based and other industries on the environment.

72. Tanzania's industrial base is extremely modest and therefore contributes little to pollution by
global standards. However, some industries are often improperly sited in relation to residential
areas. For example, the phosphate fertiliser factory in Tanga, and the cement factory in Dar es
Salaam, currently engulfed by residential developments, reflect inadequate development control
in view of the air pollution these industries effect. Similar to the mining industry, treatment of
industrial effluent by many mineral-based industries is usually inadequate resulting in pollution
to the environment.

73. About 70-80% of industries in Tanzania are located in Dar es Salaam. Most of these
industries discharge their untreated wastes into the aquatic environment and this is increasingly
causing dangerous aquatic pollution. Several of the rest of the country's industries are located
in other urban areas and their discharges of untreated waste to water systems is similarly a matter
of environmental concern.

Use of agrochemicals.

74. Generally the use of agrochemicals in Tanzania is relatively low. Although there is a lack
of documentation, experience shows that there are incidents of misuse and mishandling of
agrochemicals due to weak support by extension services.

Policy and institutional considerations.

75. Tanzania has not yet formulated an official national policy for environment and development
although environmental issues have been addressed directly or indirectly through a number of
development programmes and protective measures. It is now recognised that the country needs
to establish clear policies, goals and objectives towards the environment as well as substantially
strengthening the institutional framework through which these could be realised.

76. In 1983 the National Environmental Management Council (NEMC) was established by an
Act of Parliament to be the principal advisory organ of the mainland government on all matters
related to the environment. According to the Act, the main responsibilities of NEMC are to:
formulate policy and coordinate activities of all bodies concerned with environmental matters;
seek the advancement of scientific knowledge of changes in the environment and develop
technologies to minimise adverse effects on people's health and well-being; establish and operate
a system of environmental infonnation dissemination and fonnulate proposals for legislation and
regulations; and undertake or promote a general environmental education programme.



NRD/MRU/TP/3/92
Page 19

77. Other relevant institutions include the Ministry of Tourism, Natural Resources and
Environment (where the understaffed department of environment was included in 1991); and the
Ministry of Foreign Affairs which is responsible for dealing with international aspects of the
environment.

78. There is little coordination among these agencies in executing their responsibilities. Little has
been done towards establishing a database or a system of environmental monitoring due to lack
of resources. Few of these institutions have any mandate to force the various executing
development agents to follow recommendations or have legal powers to prosecute law breakers
such as polluters.

79. The proceeding review suggests that Tanzania needs to formulate a comprehensive national
policy on environment and development as a matter of urgency. Mechanisms for ensuring
compliance to existing mineral development and utilisation laws and regnlations concerning
environmental protection in the country should be strengthened. Coordination among the
institutions responsible for environmental protection in development process need to be improved.

80. As mineral production and utilisation are likely to expand with increasing private investment
in the economy in the coming years, institution building and strengthening will be needed, to
create the necessary capability to monitor and analyze environmental effects of mineral
development and utilisation. The environmental data base that will be established could then be
used to advise the government, relevant operators and the public concerning appropriate
responses to be taken. In view of its weak economy, the country will need financial and technical
assistance to effect the actions listed above.

International cooperation.

81. Tanzania shares the views of the South Commission on how the international financial,
monetary and trading systems can be reformed. The reforms are necessary if there is to be
development in the South. Without sustainable development in the South the countries of the
South cannot adequately address themselves to environmental problems.

82. There should also be an international mechanism that allows the South a fair chance to share
in the benefits from the revolutionary advances in science and technology. The South needs
assistance to develop science and technology in its own right.

83. Moreover, the financial and technical resources of international institutions whose mandates
dwell on environment and socio-economic development should be increased so that they can
implement their programmes effectively.

84. "Tanzania is vitally concerned about safeguarding the life-supporting systems of the planet.
As the world shares a single environmental system, to us the protection of the environment,
whether from the wasteful life-styles in the North or from the poverty of the South, is extremely
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important. What is required is an international regime of duties and responsibilities for the
management of the planet and for making it safer for human habitation." (10)

ETHIOPIA. (11)

Mineral resources endowment.

85. The varied geology ofEthiopia makes it potentially rich in mineral resources. However, most
of the country has not even been geologically mapped at a scale adequate to identify areas with
potential for mining development. The mineral sector has been a neglected and a relatively
unimportant part of the economy, reflecting in part, the frequent periods of political instability,
the low level ofindustrial development and the inadequate infrastructure. Nevertheless, a number
of minerals have been identified, including iron ore, chromium, copper, zinc, nickel, and gold;
industrial minerals such as salt, and phosphate rock; and construction materials such as clays,
marble, limestone and sandstone.

Mineral production.

86. To date metal production has been concentrated in small-to-medium scale mining of gold.
A recent total investment of nearly US$ 100 million in modern facilities has enhanced gold
production, and current annual earnings from the metal could be of the order of US$ 10 million.
Increasingly, the government is recognising the important role of minerals in development, and
private investment in the sector is now being promoted. Other minerals presently produced are
construction materials.

Environmental policies and institutions connected with natural resources development and
utilisation.

87. Currently, there are no specific policies and strategies on the environment and natural
resources development and utilisation, though some have been prepared and are awaiting
government approval while others are under preparation. For the last two years Ethiopia has had
a National Environment Legislation Drafting Committee which has been reviewing the legislation
in the country with the assistance of mCN and UNEP. The main objective of the National
Environment Legislation will be to provide a legal basis for the development and protection of
the natural resources of the country. Further assistance will be required in such areas as research,
training, technology development and institution building and strengthening.
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International cooperation.

88. Ethiopia believes that the cancellation of external debt of developing countries, the allocation
ofadditional financial assistancefrom the developed to the developing countries, the accessibility
to developing countries of appropriate knowledge and technology for development, and the
improvement of terms of trade in favour of developing countries will constitute some of the
major factors that will contribute to the sustainable development and use of natural resources in
the world. (11)

KENYA. (12)

Minel'lll resources endowment.

89. Limited mineral exploration coverage caused by such factors as lack of investment funds,
institutional deficiencies and unattractive mineral development policies are reported to have
prevented the country from establishing its mineral resources data base. Among the minerals
known to exist in the country include lead, gold, gemstones, salt and construction materials.

Minel'lll production.

90. Largely due to the explanations stated above, Kenya's mining sector is still in its infancy.
Lead, gold and gemstones are mined on a small scale basis. On the other hand, quarrying for
construction materials such as ballast, limestone and sand constitutes a major activity.

Adverse impact of mining on the environment.

91. Mining and quarrying activities degrade the land and contribute to atmospheric air pollutioll
from dust and emissions from metallurgical works. They also contribute to surface water and
ground water contamination as well as enhancing soil erosion. However, the seriousness of this
mining impact on the environment has not been established due to lack of resources for
research.

Environmental policies and strategies for minerai development.

92. The government plans to revise the laws governing mineral development in order to attract
private investment to enhance mineral production in the country. Similarly, the existing Mining
Act is under review and will eventually address, among other issues, environmental and
conservation measures. The country may also need technical and financial assistance for
institutional strengthening in environmental research and management.
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Other environmental considerations regarding natural resources and sustainable
development.

93. Various pieces of environmental legislation administered by different institutions govern
development activities in the country. However, some of these laws are inadequate in scope and
coverage, enforcement is difficult due to weak institutional mechanisms, and there is no single
comprehensive law concerning environment and development.

94. The country recognises that there is a strong interrelationship hetween the ways with which
natural resources are exploited in the development process, and the status and health of the
environment. Hence in order to promote sustainable development of its natural resources, the
government will encourage: the internalisation of the potential negative impacts to the
environment ofindividual projects and programmes; the imposition ofdeterrent charges for those
concerns whose activities pollute the environment, and the use of such surcharges to compensate
those adversely affected by such actions and to meet the costs of rehabilitation; the development
of new technologies that take into account conservation and either use less non-renewable natural
resources or use alternative resources; and the promulgation of a National Environment
Enhancement and Management Act (NEEMA) which will include provision and arbitration
tribunal for the settlement of environmental disputes.

95. The government of Kenya is of the view that up to very recently, economic policies centring
on structural adjustment paid too much attention to macro-economics aspects of development
policies, and failed to integrate environmental matters in policy formulation and development
programming. In this regard Kenya would wish to propose that: while accepting structural
adjustment programmes, the donor community should include programmes that safeguard the
needs of the poor; key economic instruments such as taxes, prices, subsidies and other
instruments he accepted in providing penalties and incentives for the use of natural resources and
for the discouragement of polluters; and the United Nations System further develop a system of
national accounting that reflects the true impacts in the exploitation of natural resources which
should also reflect the costs and henefits to current consumption and its potential impact to the
consumption of the future generations.

96. The Ministry of Environment and Natural Resources and the National Environment
Secretariat have the overall duty of enhancing natural resources management countrywide.
Additionally, other ministries, government institutions and parastatals are bestowed with the
responsibility of handling resource management on a sectoral basis. The National Environment
Secretariat which has an Inter-Ministerial Committee on Environment (lMCE) with smaller sub
committees provides a national forum to discuss various topics such as research promotion, toxic
chemicals, environment impact assessment, and pollution control and monitoring, with a view
to formulating policies on the environment.

_......_-------------------------------..;,.
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International cooperation.

97. It is generally recognised that poverty is one of the major causes of environmental
degradation in the developing countries, and that part of the underlying causes of this poverty
are international in nature. These include unfair and unequitable international trade practices,
crippling debt burdens and high interest rates which have led to massive transfer of fmancial
resources from developing countries, where it is needed most, to developed countries, where it
goes to support environmentally unfriendly consumption patterns. There is need therefore for the
international community to address these international problems in order to mitigate the negative
impacts of poverty on the environment.

98. With regard to the management of hazardous wastes, Kenya believes that the effects of such
wastes on the destruction of the environment could be minimised through: the strengthening of
the international strategy for environmentally sound management of hazardous wastes; the
strengthening of international, regional and subregional cooperation (such as in the exchange of
information, training and technical assistance, and harmonisation of standards for waste disposal);
the promotion of sustainable agricultural methods, particularly with respect to integrated pest
management, which seeks to decrease overdependence on agrochemicals; and the introduction
and enforcement of environmental protection legislation.

99. Kenya supports the view that all countries ratify and adhere to existing and new Protocols
and Conventions on environment and development and that within the United Nations System
a framework of monitoring, evaluation and reporting be instituted within which countries that
do not abide with the international obligations can be identified and penalised.(12)

SWAZILAND. (13)

Mineral resources endowment.

100. The country possesses a number of non-metallic minerals including asbestos, diamonds and
construction materials.

Mineral production.

101. The minerals currently under production include asbestos, diamonds and quarry stone. The
average share of mining to GDP (including coal) for the period 1985 to 1989 was 2.9%,
representing an annual growth rate of 6.7%.

Adverse environmental impacts of mineral raw materials production.

102. The environmental impacts of operating mines involve air pollution, degradation of surface
and ground water resources, and the alteration of the landscape. Mining plans have provisions
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for environmental protection and restoration, although it should be noted that mines closed in the
last two decades had restoration plans but none of them were effected.

103. In asbestos production, the release of asbestos fibres into the air risks the health of miners
and people living near mining sites, although detailed health statistics are not available. Within
the mine, dust control is practised and respirators and protective clothing used by mine
employees. Occupational exposures are routinely measured and low exposure levels are recorded
in most of the working places. However, non-occupational exposure to wind-blown asbestos
fibres from uncovered dry waste dumps could constitute serious health risks to people near the
mine. Moreover, it has been reported that rich asbestos fibre concentrates and lack of aquatic
organisms are found in streams around the mines.

104. In the case of diamond mining and quarrying fur construction materials, land degradation
during production and waste disposal is the main environmental problem encountered.

Policies and strategies.

105. The existing legislation governing mineral resources development and environmental
protection are: the Water Act of 1967; the Miners, Works and Factories Act and Mining
regulations of 1958; the Natural Resources Act of 1951; the Mines and Quarries, Machinery and
Safety Regulations of 1969; and the Mining Act of 1989. The Ministry of Natural Resources and
Energy,tbrough the Department of geological Survey and Mines, is the authority responsible for
the enforcement of compliance to these acts and regulations, but it is reported that its
effectiveness is lacking, leading to great discrepancies between the policies and the practices of
the mining companies.

106. It is increasingly being realised in government circles that in order to achieve sustainable
development, environmental impact assessments, incentives (such as tax credit) and penalties
(such as environmental tax) should be used to protect the environment in the process of mineral
development. A suitable rent or royalty could also be collected by government for investment
in projects intended to redress harm done to society and the environment caused by mineral
development activities.

107. In the long-term, education and training could constitute the best strategy for bringing about
sustainable development and utilization of natural resources. The objective would be to create
an understanding and appreciation of natural resources and their interrelationships with man, in
order to create responsible action in all human activities.

108. Financial and development institutions need to adopt policies for the protection of the
environment. Such policies would require environmental impact assessments as a basis for
funding mining projects.
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109. Reclamation of mined areas is in most cases planned to be effected at the end of the mining
operation. However, in Swaziland reclamation procedures have never been undertaken because
mine closure is usually due to financial difficulties. Progressive reclamation in predetermined
periods of mine life could be a solution to this problem.

110. From the aforementioned, it is evident that the Department of Geological Survey and Mines
needs to be strengthened to monitor the country's mining operations to ensure that they operate
within environmentally acceptable limits. Moreover, the Department should undertake
environmental research related to mineral development to ensure that these activities are being
undertaken in the best interests of society. Additionally, the society needs to be informed about
the findings of the Department's research so that the people in general can influence government
policy and promote environmentally friendly practices by mine operators.

Transboundary air pollution caused by mineral based industries.

111. The Eastern Transvaal region of the Republic of South Africa (west of Swaziland) has
diverse forms of industries, some of which emit gases which may be harmful to human health
and vegetation, pollute water sources, and affect soils adversely resulting in lower crop
production. These industries include power stations, brickworks, ferro-alloy works, steel works
foundries and petrochemical plants. However, todate no research has been undertaken in
Swaziland to establish the seriousness of transboundary air pollution. Hence cooperation among
researchers-in the two countries is necessary to determine the extent of the problem and ways and
means of addressing it. Meantime, Swaziland needs measuring and monitoring facilities for air
pollution and increased research on the health of its people and biological resources. In this
respect, Swaziland is seeking assistance from the international community to carry out research
on how trans-boundary air pollution directly affects the country.

Adverse environmental impact related to mineral consumption.

112. Agricultural inputs such as fertilisers, herbicides and insecticides are the main sources of
contamination of water resources. Among the array ofpesticides used are endosulphan, dieldrin
and DDT organophosphates (such as aldicarb, parathion and monocrotophos) which have been
banned in some countries. In 1987 an ecotoxicity survey was conducted in the Mlumati river,
a river flowing in and out of agricultural estates, and widespread toxicity was noted downstream
of the estates. In 1990 there was also a report of fish kills accompanied by reports of gastro
intestinal track disorders in communities downstream.

113. The above observations imply that further studies are needed to assess the true impacts of
such chemicals on the environment and human health. Perhaps the laws governing the
importation, handling and use of these chemicals need to be reviewed with a view to avoiding
agricultural practices which degrade the environment. The Ministry of Agriculture and Co
operatives which has the blanket obligation to "protect and enhance the quality of the natural
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environment", the Ministry of Health and other relevant national institutions need to coordinate
their efforts to ensure the success of the proposed measures.

Environmental institution building and strengthening.

114. The Swaziland Environment Authority, under the Ministry of Natural Resources and
Energy, was in the process of establishment (in 1991) as the national environmental body whose
general objectives would be: to review and revise all existing environmental legislation in order
to harmonise their goals and objectives; to recommend additional legislation that is required to
deal with environmental issues that are not covered by the existing legislative base; to advise the
government on any environmental problems or trends of importance; to coordinate activities of
all bodies concerned with environmental matters; to monitor trends and the state of the
environment; to undertake and promote investigations, studies, research and education
programmes on environmental matters; to serve as a focal point with national and international
organisations; and to establish standards, guidelines and regulations for the protection of the
environment through environmental impact assessments. The United States Agency for
International Development assisted Swaziland in the establishment of the Authority.

Cooperation on environmental matters at the regional level.

115. Swaziland is of the view that cooperation between the technical and research institutions of
African States should be strengthened and developed through the exchange of information and
the conduct of the basic studies and scientific research necessary for the environmentally sound
development and utilisation of African resources. (13)

NIGERIA. (14)

Mineral resources endowment.

116. The principal non-fuel mineral resources include metallic minerals such as tin, lead, zinc,
gold and iron, and non-metallic minerals such as limestone, marble, gravel and clay.

The state of the environment in Nigeria in respect of mineral resources development and
utilization.

117. The inland waters are polluted by, inter alia, industrial effluent, pesticides and fertilisers
from agricultural run-offs into the water bodies from the catchment areas The coastal and
marine environment have been impaired by industrial effluent, among other pollutants.....Air
pollution is a prominent feature in the country.....Although the Federal Environmental Protection
Agency (FEPA) recently proposed guidelines for the management of industrial waste, it has not
developed the required technical capacity, human resources and the machinery to enforce these
guidelines.
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118. Nigeria has over 3000 industrial establishments spanning primary, secondary and tertiary
industries. The high potential environmental stressor industries include Chemicals, Petroleum
Refining, Iron and Steel, Pulp and Paper Industries as well as Thermal Power Stations. Quarries,
Textile, Leather, Tannery, Cement Manufacturing and Beverage Industries are some of the
medium potential environmental stressor industries spread all over the country.

119. Heavy metals such as : lead, cadmium, chromium and organic compounds such as PCBs,
phenols and petrochemicals continue to be released into the environment from such activities as
raw materials sourcing, solid wastes disposal, discharge of untreated industrial manufacturing
wastes, usage of industrial products and agro-chemicals (pesticides and fertilisers).

120. The misuse, deliberate or accidental release of these chemicals into the environment have
been associated with potential health risks to humans and ecological hazards and disasters. Fish
kill incidents have been reported in Lagos, Port Harcourt and Kaduna around some chemical
manufacturing factories which accidentally discharge toxic chemicals into nearby surface waters.

121. Ecologically harmful organochloride pesticides such as DDT, Dieldrin, and Heptachlor
whose uses have been banned or restricted in developed countries; acutely toxic organo
phosphorus pesticides such as malathion as well as the deadly herbicide, gramoxone are freely
used without precautions. Pesticides misuse and abuse are rampant due to lack of legislative
control, guidelines on safe use and disposal of containers and little or nor awareness about the
lethal toxicity of these chemicals. A few thousand poisoning incidents and hundreds of deaths
occur annually.

122. The paucity of data, inadequate monitoring and information mechanisms, lack of operational
National Contingency Plan for oil spills and hazardous chemicals, as well as a National Register
and Tracking System for toxic and hazardous chemicals are gaps that need to be filled soon.

123. With regard to worker's health and safety in factories and similar industrial establishments,
regular inspection is undertaken by the Factory Inspectorate Department in accordance with the
Factory Decree of 1987.

Human settlement and housing.

124. With an estimated 1990 population of 120m, about 10% of the people live in rural areas
while the rest live in urban centres. The population is expected to increase at a rate of 2.7% per
year and the proportion of the urban population is similarly expected to increase. Within urban
centres houses are grossly inadequate in both quantity and quality, resulting in overcrowding in
homes, slums and scatter settlements. In rural areas the quality of most housing units is
inadequate.
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125. To a large extent the housing problems are a reflection of the pervasive poverty which
characterises both the rural and urban sectors of the Nigerian economy, with about 70% of the
total population falling within the poor and low income segment.

National environmental institutions affecting mineral resources development and
utilisation.

126. Since 1988 Nigeria developed environmental guidelines for the sustainable development of
the country. The Federal Environmental Protection Agency (FEPA) which has the status of a
parastatal organisation responsible to the Minister of Works and Housing, was established in
1988 with the responsibility of initiating environmental research and policy measures to protect
the environment aruI promote the development and use of environmentally sound technology.
FEPA officials have significant inspection and enforcement powers.

127. Other Federal Ministries have significant responsibilities related to environmental protection
and improvement. For example, the Ministry of Mines, Power and Steel's responsibilities include
the formulation and implementation of relevant national energy policy; mines, minerals and
quarries; geological surveys and mineral investigations; and investment in mining activities. The
Ministry of Industries' relevant responsibilities include industrial development; and
standardisation and quality control. The Ministry of Employment, Labour and Productivity's
relevant responsibilities include factory inspection, labour safety, health, welfare and education.
The Ministry of Works and Housing's relevant responsibilities include housing policy and
development; aruI urban planning and development. To facilitate greater inter-agency
coordination and cooperation on environment, all the relevant Ministries are members of FEPA.
Moreover, the Federal-State's National Council on Environment (NCE), chaired by the Federal
Minister of Works and Housing, facilitates coordination and cooperation between FEPA and the
relevant environmental authorities in the 21 States plus the Capital Territory of Abuja.

Policies and strategies to ensure sustainable development of industries.

128. With regard to industrial production in general, Nigeria will continue to produce more
products, services and jobs but with industrial technologies and processes that are less material
and energy intensive, less hazardous for workers, less resource consuming, less waste producing
and less polluting.

129. To ensure that mining and associated activities are conducted in an environmentally sound
manner, the following strategies will be adopted: requiring the restoration of land and vegetation
following mining operations; setting aruI enforcing stringent regulations for the disposal of mine
tailings and wastes; ensuring the prudent use of mineral resources; and improving worker safety
measures within mines.

130. With respect to air and noise pollution arising from industrial activities, the main policy
goal will be to reduce them to levels that are not harmful to human health and the envirunment.
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The strategies to be adopted will include: the setting, monitoring and enforcing of air quality
standards; supporting regional cooperation and agreements to reduce transboundary air pollution;
and introducing economic incentives through direct funding or taxes to induce changes in
industrial technologies and processes to meet the clean air and noise standards.

131. To deal with industrial and hazardous waste, the main policy goal will be to develop and
implement standards and programmes for the environmentally sound management of industrial
wastes. The strategies to be adopted will include: setting guidelines for appropriate technologies
and methods for the treatment and disposal of wastes; monitoring and controlling the generation
of toxic, hazardous and radioactive wastes; monitoring waste disposal sites to ensure they do not
pollute surface or underground water; establishing an early warning system for potential waste
disposal hazards; enforcing measures against the import of toxic and hazardous substances;
identifying and cleaning up abandoned hazardous waste dumps; maintaining an up-to-date register
of toxic, hazardous and radioactive substances; and monitoring and controlling all phases of the
life cycle of all substances likely to have an adverse impact on human health and the
environment.

132. To ensure that conditions at work are adequate for protecting the health and safety of
workers, the strategies will include: establishing, monitoring and enforcing appropriate standards
and regulations for protecting workers against air and noise pollution and other threats to their
health and safety; establishing rapid response contingency system for the management of
emergencies; and educating management and workers on dangers posed by industrial emissions
and pollution.

Agricultural chemicals and pesticides.

133. To minimise the adverse impact of pesticides and other agricultural chemicals on human
health and the environment, priority objectives of the country will include: the regulation of
production, use, storage, transportation, marketing, sale and disposal of agricultural chemicals;
the monitoring of pesticide and agrochemicallevels in soil, air, water and sediments, flora, fauna
and humans; and the development of environmentally sound alternatives such as organic
fertilisers and integrated pest management.

Immediate and long-term environmental priorities.

134. The country recognises that with immediate effect environmental considerations have to be
integrated into economic development planning and decision-making at all levels of government
and the private sector. Towards this end, the nation is committed to: tackling its backlog of
accumulated environmental degradation and pollution, especially those which pose a serious and
immediate threat to human health and the national economy; ensuring all new policies and
projects are sustainable by integrating environment into all development planning and decision
making at all levels of government and in the private sector; harmonising the country's
institutional linkages (government, the private sector and NGO's) in support of environmental
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priority goals; and clarifying and strengthening the country's respective legal, technical and
financial capacities.

135. New and irmovative means of financing the environmental measures outlined above will
have to be found. Moreover, as a practical necessity,the country recognises the need to
strengthen international cooperation, institutions, laws and programmes as there are many
environmental problems which can only be tackled effectively in cooperation with its immediate
neighbours as well as the other countries of West Africa, the African continent and
other countries in the world.

Tackling the backlog of environmental degradation.

136. The main tasks will be to strengthen the functions and capabilities of the key environmental
agencies at both federal and state levels and to improve, extend and enforce environmental laws,
regulations and standards.

137. Priorities will include the strengthening of environmental monitoring and testing
capabilities; the expansion of scientific research; the setting of environmental standards; the
preparation 0 the state of the environment assessments; the formulation of environmental
management plans in all States; the development ofa national biodiversity management strategy;
the upgrading of FEPA equipment and facilities; and the provision ofenvironmental management
training.

Integrating environment and development.

138. Priority requirements for integrating environment and development will include: the
strengthening ofenvironmental information systems, especially for decision making; the building
of environment into the mandates of all major development agencies; the assessment and
avoidance of significant adverse impacts on the environment; the analysis of environmental
implications of macro economic policies; the making of sustainable development audits; the
improvement of resource accounting;the making of greater use of economic incentives and
disincentives; and the preparation of a new national sustainable development strategy.

Building new partnerships.

139. It is recognised that sustainable development and environmental protection will require
cooperation among various actors including federal, state and local authorities; industry; NGOs;
the general public and neighbouring countries. Accordingly, the responsibilities of the different
actors have been clarified and mechanisms for cooperation established, wherever appropriate,
in order to meet national goals.
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Reviewing and strengthening the existing environmental laws.

140. A major review, streamlining and strengthening of existing environmental laws is
envisaged, and the improvement the country's enforcement capability will be given maximum
priority.

Financing of sustainable development and environmental protection.

141. At present the federal government is spending around $ 300-500 million a year on
environmental protection and resource management programmes, representing around 1 to 1.5
per cent of the country's GDP. Additional funds will be needed to help finance environmental
activities in the country as well as the nation's participation in international efforts to reduce the
causes and risks of global environmental change.

142. Such funds will need to come from several sources including government budgets (such as
effluent charges, user charges, product charges, and administrative fees); the Ecological
Problems Funds (where since 1981 one per cent of all federal income has been allocated for
undertaking environmental restoration, protection and improvement measures throughout the
country) could, under similar arrangements and purposes, derive additional funds from State and
Local Government authorities, and profits ofprivate sector companies; new environmental levies;
and from bilateral and multilateral agencies (through such measures as technical assistance,
institution building and strengthening and training).

International cooperation.

143. The country recognises the increasing importance of strengthening and expanding
cooperative programmes for environmental protection and management with its immediate
neighbours, the African continent and the international community. (14)

BENIN. (15)

Mineral resources endowment.

144. The country possesses a number of mineral resources including gold, iron, salt and building
materials such aslimestone, clay, and sand.

Mineral production.

145. Mineral production in the country has been restricted by limited financing. Limestone and
clay production supply raw materials for cement production. Stone and sand quarries supply the
building industry. Artisanal salt production takes place in the salt marshes of the country.
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Adverse impact of mining on the environment.

146. Beach sand production for the building industry contributes to coastal erosion and the
instability of beaches since it aggravates the already existing littoral sedimentation deficit,
especially in those areas located outside the dune deposition corridors. The use of mangrove
wood as a source of energy in salt extraction is endangering the existence of the mangrove
ecology, although experiments have been conducted to recover salt through evaporation in recent
years.

Adverse impact of mineral-based industries on the environment.

147. Although industry is not well developed in the country, waste water and industrial waste
are disposed of in the ocean and water courses without precaution. Many residential houses in
the city of Cotonou are built in the industrial zone, exposing the population to air pollution
caused by gases and dust from factories such as cement manufacturing.

Adverse impact of mineral consumption on the environment.

148. Although it is helieved that pollution of ground and surface waters arising from the use of
mineral fertilisers in agriculture bas not attained alarming proportions, occasional accidents in
the cotton producing woo may be contributing to this environmental problem.

Environmental legislation and institutions connected with mineral resources development
and utilisation.

149. Although the report says that there are a number of laws that currently regulate natural
resources management, there is no mention of legislation on environmental protection in mining.
Moreover, even for the other existing legislation that exists covering other natural resources
management, it is reported that some are inapplicable to the local conditions; for those that are
relevant there is a lack of rigorousness in their application, or insufficient popularisation of their
existence.

International cooperation.

150. The country would benefit from increased bilateral and multilateral assistance in such areas
as the formulation of new laws to regulate natural resources development, institution building and
strengthening for research and the education of society on various aspects of environment and
development.

151. International cooperation in sharing information on environment and development is
considered to be important. Mechanisms for reducing the disequilibrium between the North and
South in international terms of trade, and the conversion of external debts to environmental
credits would similarly be of benefit to the country. (15)
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MOZAMBIQUE. (16)

Mineral development.

152. Although Mozambique possesses a rich mineral resource potential, mining activities to date
have been limited largely due to political instability. Among the non-fuel mineral resources
known to exist in the country are copper, gold, industrial and building materials.

Adverse impact of mining on the environment.

153. Surface mining competes with other land uses such as gold mining in the excellent
agricultural area of Manica, mining of heavy minerals in the country's coastal sands which are
feeding zones of marine species and the production of cement raw materials in heavily populated
areas which could have been used for the construction of human settlements.

154. Exploitation of mineral resources and other related activities lead to: atmospheric and water
pollution, land disturbance and destruction of flora and fauna, and potential threats to human
health.

Adverse impact of industries on the environment.

155. Mozambique's industrial base is small and 80% of this infrastructure is concentrated in the
two principal cities of Maputo-Matola and Beira. The bulk of the industrial plants are old,
utilizing obsolete technology without even the minimum of pollution controls and with no
coherent body of environmental legislation in place to control the pollution. These industries
include cement, textile, paper, chemical, engineering and petroleum production facilities. The
waste products of these industries are discharged to the immediate surroundings without any
treatment posing dangers to human health and the general environment.

Environmental policies.

156. The Mining Act, 1986 and the Processing of National Investments Act, 1987 require the
mandatory preparation of environmental assessment studies to determine the most ecologically
sound methods for undertaking development activities by the state and private operators.
However, the above legislation does not provide a comprehensive development and environment
policy for the country.

157. In order to establish such a policy, the Fifth Congress of Frelimo in 1989 provided a list
of directives which established some of the key principles for sustainable development. These
included: integration of environmental parameters into socio-economic development planning;
coordination of the various organs of government involved in environmental management and
research; new legal instruments to make obligatory the analysis of the environmental impact of
major economic projects; creation of environmental NGOs; introduction of environmental topics
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into the curricula; and use of appropriate technologies to minimise industrial pollution. In
addition, the country's new constitution of 1990 commits it to the general principle of sustainable
development.

Institutional aspects.

158. The institutional structure for coordinating environmental policy is confused and
overlapping. There is no comprehensive authority vested in an organ of Government to oversee,
coordinate and regulate protection of natural resources. The only organ with any significant
mandate is the Environment Division, under the National Planning Commission, which has an
advisory role. In order to effect an inter-sectorally basedcoordination and control of resources,
there is need for the establishment of an institution which has the clearly stated authority to
coordinate and to oversee the enforcement process.

International cooperation.

159. International cooperation in addressing declining terms of trade for the countries of the
South, the crushing external debt of poor countries, and the restoration of peace in the country
are considered as priority conditions to enable Mozambique commence the road to sustainable
development. (16)

GHANA

Mineral development.

160. Ghana is well endowed with mineral resources and the country has a long mining tradition,
particularly gold mining. The country's mining sector is the second largest foreign exchange
earner representing about 20% of the nation's foreign exchange earnings. There has been a
significant increase in mining activities in the country since 1986 resulting from a number of
steps taken by the government. The upturn in mining is expected to be maintained for a
considerable number of years. (17)

Adverse impact of mining and other industries on the environment.

161. Until recently, mining and manufacturing industrial development in the country were
undertaken without adequate regard to environmental protection. Accordingly, these development
activities led to environmental damage in such forms as land degradation, aerial and water
pollution, and public health problems.

162. A recent (1991) Ghana government (the Ministry of Lands and Natural Resources in
conjunction with the Minerals Commission) initiated and World Bank funded study (involving
both field and desk research) on the "Effect of Mining on Ghana's Environment" showed, inter
alia, that surface mining and rainfall-induced sediment loading of natural drainage was the most

___________________--- 1
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significant and pervasive physical environmental impact from mineral development in the
country. Additionally, inputs of metals (such as mercury) to river systems arising from the in
river disposal of untreated mining! processing effluent and the fallout from arsenic trioxide
emissions following the roasting of sulphide ores were polluting natural drainage systems.
Accordingly, in several areas downstream water quality had been rendered unsuitable for
drinking and other domestic uses.

163. Similarly, significant mining related effects on air quality included dust, sulphur dioxide
and arsenic trioxide pollution. Roasting of sulphide ores lead to stack emissions containing
appreciable quantities of sulphur dioxide and/or arsenic trioxide. Ground level concentrations of
both sulphur dioxide and arsenic trioxide at nearby residential areas were likely to frequently
exceed public health criteria. Severe, moderate and minor effects on the surrounding vegetation
were evident.(l7)

164. The direct negative socio-economic environmental impacts of mmmg include the
competition between mining and other local socio-economic sectors for the same land, pollution
of nearby natural resources by mining activities and dangers to the health and property of
populations living in areas surrounding mining operations. While the negative socio-economic
impacts of mining tend to be concentrated in small areas directly a<ljacent to mining projects,
positive benefits derived from mining (especially medium to large-scale ones) tend to be far more
widely spread. Usually, the investing companies and central governments are the principal
economic beneficiaries.

Institutional, policy and legislative considerations.

165. During the latter part of the 19808, Ghana's Environmental Protection Council (EPC)
submitted proposals on a National Environment Policy to the government. The general objective
of this policy was to improve the quality of life, and the surroundings and living conditions of
the entire citizenry, both present and future. The policy sought to ensure reconciliation between
economic development and natural resources conservation. Specifically, the policy provided for:
the maintenance of ecosystems and ecological processes essential for the functioning of the
biosphere; the sound management of natural resources and the environment; the protection of
humans, animals and plants and their habitats; guidance for healthy environmental practices in
the national development efforts; the integration of environmental considerations in sectoral,
structural and socio-economic planning at all levels; and a common approach to regional and
global environmental issues.

166. It is against this background that the government gave EPC the lead role to prepare an
Environmental Action Plan (EAP) for the country in early 1988, to help make Ghana's economic
development strategy more environmentally sustainable. Preparation of the Plan was undertaken
with the elaborate involvement of specialists, government functionaries, representatives of non
governmental organisations, members of district assemblies and other interested bodies. (17)
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Existing environmental legislation and regulations of mining operations.

167. The existing regulatory framework for the environmental conduct of mining companies
outside of the immediate working environment is to be found in the Minerals and Mining Law,
1986 (PNDC Ll53), the Mining Regulations, 1970 (LI 665) and the deeds for Prospecting
Licences and Mining Leases. These provisions are, however, expressed in general terms and do
not enable companies to ascertain clearly what is required of them. At the same time they make
it difficult for the agencies responsible for monitoring and enforcing good environmental
practices to determine exactly how far companies are required to go and the standards of
performance to which they are to be held. (18)

168. The provisions in the Minerals and Mining Law (1986) relating to the environment are
found in Sections 72 and 83. Section 72 states: "The holder of a mineral right shall in the
exercise of his rights under the licence or lease have due regard to the effect of the mineral
operations on tbe environment and shall take such steps as may be necessary to prevent pollution
of the environment as a result of such mineral operation". Section 83 empowers the Secretary
for Lands and Natural Resources to: ..... rnake regulations for the conservation and development
of mines and minerals and for the purpose of giving effect to the provisions of [the] Law". (18)

169. The only relevant provision of the Mining Regulations (1970) is Regulation 44 which
requires water containing poisonous or injurious chemicals to be fenced off and prohibits such
water being permitted to escape without its having been made safe. The other environmental
provisions in LI 665 relate to the immediate working environment.

170. Under Prospecting Licences, Clause 4 requires prospecting companies to: " conduct
all [their] operations ....with due diligence, efficiency and economy to the maximum extent
possible consistent with good mining industry practice and in proper workmanlike manner
observing sound technical and engineering principles and practices, using appropriate modern and
effective equipment, machinery, materials and methods and to pay particular regard to
environmental protection.

171. Mining Licences contain a few more provisions on environmental management. Clause 5(a)
is worded almost identically to that of Clause 4 of the Prospecting Licence quoted above. Clause
8(b) requires the company to take all necessary steps to prevent undue pollution of rivers and
other potable waters and to ensure that such pollution does not cause harm to human life or to
flora and fauna. Clause 29(e) requires the company on termination or expiry of the lease to leave
the area in good condition, having regard to the ecology, drainage, reclamation, environmental
protection and safety. (18)

Enforcement mechanisms and sanctions.

172. Under the terms of Prospecting Licences and Law 153 a prospecting company which fails
to remedy bad environmental practices, could, after it has been given notice, have its licence
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terminated. In the case of mining companies the Chief Inspector of Mines is empowered under
the terms of the lease to effect appropriate measures in the event of the failure of the company
to comply with environmental requirements and to recover the cost of such action from the
company. Provision is also made for the termination of the lease.

173. Section 80 (1) (f) of the Minerals and Mining Law makes pollution of the environment an
offence. Penalties which may be imposed for offenses under the Law are specified in Section 82
and include a fine which may be accompanied by imprisonment of up to two years. (18)

Improving environmental legislation and regulations of mining operations.

174. In view of the weaknesses of the existing law and regulations regarding environmental
management in mining, the Environmental Protection Council (EPC) made the following
proposals for the consideration of the government:

(a) Predictive and mitigating plans ought to be submitted [to EPC by operators] before actual
development and/or mining commences to facilitate environmental sustainability, monitoring and
the enforcement of environmental regulations. In this respect the following should be submitted
to the EPC before mining commences: Environmental Baseline Statement (EBS); Environmental
Impact Assessment (EIA); and Environmental Management Plan (EMP);

(b) Old existing mining companies should be made to submit Environmental Management Plans
[to Epc];

(c) Environmental standards and quality control policy must be clearly specified in the
regulations, and coupled with sustained monitoring of pollutants in the environment for an
effective law enforcement;

(d) The Mining (Environmental) Regulations to be promulgated under the Minerals and Mining
Law of 1986 must regulate all atmospheric, liquid and solid wastes from the mines as well as
reclamation of mined out areas; and

(e) The appropriate institutional arrangements for the implementation of recommended policies
and projects should be made. The subjects to be addressed are allocation of responsibilities and
appropriate institutional strengthening.

175. Furthermore, the earlier mentioned 1991 study on the effect of mining on the country's
environment has culminated in the provision of baseline information on all the eleven large
operating mines in the country and the formulation of guidelines for the preparation of draft
regulations for prospecting/exploration, construction and operation of both underground and
surface mines in the country. The guidelines (principally related to large-scale mining operations)
provide general environmental principles for exploration, mining and mineral processing; and
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detailed directions for preparing Environmental Baseline Statements, Environmental Impact
Assessments, and Environmental Management Plans.

176. In June 1992 a national "Seminar on Environmental Guidelines to Regulate Mining activities
in Ghana" was convened in Accra to review and assess the environmental guidelines described
above and other relevant matters. The outcome of the seminar would lead to the amendment of
the existing law and regulations in order to provide the country with a regulatory framework for
the environmentally sustainable development of its mineral resources.

177. It might be worth noting that in the process of drafting the new environmental laws and
regulations for mineral development in Ghana, the government, the scientific community,
industry and the public are all participating in such forms as consultations, interviews, research
and seminars. This approach is likely to lead a harmonious development process, and to laws and
regulations that are pragmatic and enforceable. Through an Administrative Directive, several
recently constructed mines and old ones have already submitted their EIAs and EMPs
respectively to the government, even before the new laws and regulations take effect. (17)
Thereafter, a very close liaison is envisaged between regulatory agencies, industry and the
community. (18)

Institutional responsibilities.

]78. The Environmental Protection Council (EPC) has the overall responsibility for Ghana's
environment. The Mines Department will monitor and enforce the laws and regulations
concerning the working environment and within the mine "fence" while EPC is expected to
monitor and possibly enforce the laws and regulations with regard to the external environment.
EPC will however, maintain residual powers to monitor and/or enforce the laws and regulations
within the mine fence if and when warranted.

]79. The Minerals Commission will receive all EJAs and enquiries on mining environment and
forward them to appropriate agencies. The Commission will continue to advise the mining
public, formulate policies, plan and technically assist EPC in the performance of its (EPC)
statutory functions with regard to mining and processing. Environmental monitoring
(environmental audit visits) of mining concerns will be undertaken by the Commission, EPC and
the Mines Department periodically.

180. According to EPC, the District Assemblies are expected to be the "organs through which
national policies and programmes on the environment will be translated into action at the local
and district levels" Through their District Environmental Management Committees (DEMCs),
the District Assemblies will have a broad responsibilities for monitoring and coordinating
environmental protection and improvement activities in the Districts.

]81. In order to perform their roles effectively, the DEMCs through the District Assemblies will
have to receive and report on the environmental impact assessments ofany new mining company
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in their respective areas before a final certification is issued by EPC for commencement of
mining operations. District Assemblies will also receive and report on environmental management
plans and activities of both new and old mining companies operating in their respective areas.
All policies, strategies and actions by District Assemblies and other relevant national institutions
will be consistent with the National Environmental Policy and the Environmental Action Plan.
(17)

ZAMBIA. (24)

Mineral resources endowment.

182. zambia is endowed with a variety of non-fuel mineral resources including copper, cobalt,
lead, zinc, gold, silver, manganese, tin, iron ore, gemstones, building materials and fertiliser
minerals. The country possesses about 6% of the world's proven reserves of copper ore and
about 15% of cobalt reserves.

Mineral production.

183. Until recently, metal mining was the most important economic activity in the country.
Copper production declined from 587,000 tonnes in 1978 to 426,000 tonnes in 1990. zambia
is the world's third largest producer of cobalt. The country is a minor producer of lead and zinc
though production has been declining largely due to falling ore grades, Other metals such as gold
and silver are produced as by-products of copper and lead/zinc mining. Small quantities of other
metals such as selenium, cadmium, manganese and tin are also produced. Plans are underway
for the commencement of iron ore production. The mining of emerald and other precious stones
is undertaken by private small-scale operators. Limestone and dolomite are quarried for the
building industry.

Adverse impact of mining and other industries on the environment.

184. The mining industry has positively influenced the establishment of other industries such as
manufacturing, construction, transport and communication. Together, these industries have had
a great impact on the environment.

185. In addition to physical damage to the environment caused by open pit mmmg and
excavation, the mines also contribute to pollution in Zambia. Though air pollution is not serious
it has become localized in areas where mining activities take place. The most prone areas to air
pollution are the Copperbelt (copper mining), Kabwe (lead and zinc mining) and Maamba (coal
mining). Particularly, sulphur dioxide emissions are responsible for some damage to forests and
commercial plantations, and adversely affect some agricultural crops and appear to have some
effect on the health of the people living near the smoke-stacks. Currently nearly 20% of out-
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patient morbidity cases in children under 15 years are caused by respiratory diseases, indicating
high exposure to poor air quality.

186. Processes involved in the smelting and ultimately the effluent discharged into waterways
from some mines, pollute the water resources. Major occupational health issues in Zambia are
related to mining and other major industries. Problems encountered among mine workers include
pneumonia and fungal infections. Other minor occupational health problems include industrial
deafness, dental erosion and chest problems.

187. The manufacturing and transport sector have contributed to the pollution of the air and
water through discharge and dumping of industrial wastes and traffic emissions into the
environment, respectively. However, traffic emissions are insignificant as the number ofvehicles
are low.

Environmental policy and institutional considerations.

188. Up until 1990, no single corpus of law existed in Zambia that could be described as the
country's environmental legislation. Rather there were a number of separate (uncoordinated)
enactments, made at different times in response to prevailing circumstances and needs, and
administered by different Ministries and Departments that dealt wholly or partly with various
facets of the environment. These pieces of legislation were scattered throughout the laws of the
country and their implementation was constrained by inadequate institutional coordination and
weak institutional capacities.

189. In the light of the above legislative weaknesses, the Environmental Protection and Pollution
Control Act of 1990 was formulated. The Act provided for the creation of the National
Environment Council (NEe) as the umbrella body to coordinate environmental related activities.
The Act provides for the regulation of the environment through the creation of inspectorates
responsible for the quality of air and water; the regulation and control of waste disposal; the
regulation of the manufacture, distribution and use of pesticides and toxic substances; and the
regulation of noise pollution, ionizing radiation and natural resources conservation.

190. The Act, through regulations, licensing procedures, and environmental impact assessments
leads to the application of the "Polluter Pays Principle" and the "Best Practicable Technologies".
In addition to the enactment of this new law, the other related pieces of legislation are
undergoing review to ensure that they meet challenges of achieving sustainable development.

191. The National Environment Council has the power to deal with new and emerging
environmental problems and also to serve as the parent body for coordinating activities in the
country relating to the environment. The composition of the council is wide and varied with
representation from all institutions that deal with protection of the environment and those who
are directly engaged in activities likely to cause deterioration of the environment, thereby
allowing for dialogue and cooperation. Other institutions are also undergoing restructuring in
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order to ensure that their operations are streamlined and rendered effective. It is through the
strengthening of these institutions that the capacity of handling environment and development
activities will be enhanced.

Recommendations and strategies for sustainable development.

192. In order to achieve sustainable development, a number of actions are required including the
consolidation and harmonisation of environmental legislation and the introduction of effective
measures for their enforcement.

193. Within the mining industry, control of the discharge of suspended solids into river systems;
the construction and maintenance of tailing dams and effluent control systems; the enhancement
of the use of sulphur dioxide in sulphuric acid production to reduce sulphur dioxide emissions
into the atmosphere; and the encouragement of the acceptance of environmentalcontrol as an
essential part of production are some of the measures that need priority action. Within indu~1ries

generally, the existing industrial concerns in the country will be required to bring their levels of
waste discharge in line with current international environmental standards; licensing of industries
will be conditional with respect to environmentally friendly technologies; and subsidiaries of
multinational concerns operating in the country will be required to comply with environmental
controls applicable to Zambia.

International cooperation.

194. Given the dependence of the mmmg and the manufacturing industries on imported
technologies, spare parts and other inputs, and taking into consideration foreign exchange
constraints, international collaboration will be required to improve the environmental
management of these industries. In particular, the country will need to negotiate with
development partners for financial support to acquire appropriate technologies for its industries;
establish cooperative arrangements with other countries for the exchange of relevant
environmental information at international, regional and subregional levels; and seek
international collaboration in manpower training and institution building on environmental
management in development. Zambia supports all relevant international conventions on
environment and development. (24)

SOUTH AFRICA. (25)

Mineral resources endowment.

195. South Africa has the largest known deposits of gold, chromium, manganese, vanadium,
andalusite and the platinum-group metals. In addition, the country has considerable reserves of
other metals and minerals of industrial importance. They include antimony, asbestos, diamonds,
copper, iron ore, nickel, lead, zinc, phosphate, titanium, zirconium and building materials. The
country's diamond reserves are considered large; gold reserves are estimated at 20,000 tonnes
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out of a world reserve of 45,500 tonnes; platinum- group metals reserves are estimated to be
more than 78% of the world total; world reserves of chrome ore are concentrated in southern
Africa with South Africa possessing an estimate of 74.5% and Zimbabwe 17.5% of world
reserves; and South Africa is estimated to possess 81.7% of the world's reserves of manganese
ores.

Mineral production.

196. In 1989 more than 60 different minerals were produced from 1098 mines and quarries in
South Africa. Of these, 77 were gold mines and quarries, 102 were coal mines and quarries, and
66 were diamond mines and quarries.

197. The discovery of diamonds in South Africa in 1867 started the transformation of the then
pastoral economy into the present mineral-based economy. The diamond fields led to the building
of railway lines, and the revenue helped to finance the opening up of gold fields sixteen years
later. The mineral sector in this country is largely supplied by local industries while an
appreciable volume of the products of the mineral sector are consumed by local industries. For
example, with abundant coal reserves, indigenous coal accounts for 82% of South Africa's
commercial primary energy needs.

198. The contribution of mining and quarrying to GDP declined from 28.0% in 1960 to 12.7%
in 1990, reflecting the diversification of the economy from primary sector activities to secondary
and tertiary sector activities during this period. The primary sectors (mining and quarrying,
agriculture, forestry and fishing) contributed about 36% to GDP in 1960 against 18.9% in 1990.

199. Mineral sales were worth R37,700 million in 1989. This contributed about 13% of the gross
domestic product, while mineral export sales accounted for 52 % of total export revenue. Gold
accounted for more than two thirds of the value of mineral export sales. Among the most
important of the other minerals exported were coal, the platinum-group metals, diamonds, iron
ore, manganese ore, asbestos, chrome and vanadium. Mining and quarrying currently employs
about seven hundred thousand workers which is about 13% of the non-agricultural labour force.

Adverse impact of mining and other industries on the environment.

Community health.

200. Air pollution arising from coal burning (in power stations, domestic space heating and
cooking, and the smouldering of coal discard dumps) and industrial processes (chemical,
metallurgical and coal burning); lead exposure arising from leaded petrol and paint; and asbestos
exposure from mining operations are reported as potential environmental health risks in some
areas. At relatively low levels lead has biochemical and haematological effects and causes
disruption of the nervous system functions. Although the volume of crocidolite (blue asbestos)

;.---------------------------"
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production has drastically dropped, death rates in the general population living in certain mining
areas of South Africa have been shown to be higher than in control areas, particularly death rates
from asbestosis, mesothelioma and cancer of the bronchus, lung and stomach.

201. Research is being conducted into the effects of industrial and domestic air pollution on the
health of children in highly industrialised areas, as well as in informal settlement areas, where
indoor air pollution problems may result from the use of coal for heating and cooking. Children
between the ages of 8 and 12 years were selected because they are not exposed to occupational
air pollution, and are not old enough to have started smoking. Additionally, a network of outdoor
air pollution monitoring stations is in operation, and indoor air pollution monitoring is being
done in selected homes. The last two health environmental risks will be minimised through the
use of lead-free petrol and paint, and the stabilisation and vegetation of asbestos dumps
respectively.

Air pollution in general.

202. Electric power generation by coal burning is the largest single source of gaseous pollution
and also contributes significantly to particulate matter pollution. Coal provides 82 % of South
Africa's primary energy (the remainder consisting of 9% oil, 6% biomass and 2% nuclear
sources). In the eastern Transvaal bighveld area, where 80% of the country's electrical power
requirements are generated by coal-fired stations, large amounts of sulphur dioxide, nitrous
oxides, carbon dioxide, hydrocarbons and particulate matter are released into the atmosphere
annually. Public pressure to scrub power station gaseous emissions is mounting, both because
of findings on elevated layers of air with high sulphate pollution, and because power stations are
large and highly visible pollution sources.

203. At the domestic level, coal is the main source of fuel in the black urban townships, where
it is burned in domestic stoves for cooking and space heating. The inefficient combustion of low
quality coal in traditional smoking coal stoves causes high concentration of sulphur dioxide and
particulate matter at ground level, both indoors and outdoors. Other products of the incomplete
combustion of coal are possibly even more dangerous. It bas been claimed that inhabitants of
these townships live in the most severely polluted environments in South Africa.
Possible future solutions could include the supply of electricity to as many people as possible and
the supply of coal-based smokeless fuel, economic considerations allowing.

204. The Transvaal highveld is the industrial heart of South Africa. In addition to the twenty
coal-fired power stations, various minerals including coal are mined here, and there are smelters
for iron, steel, chromium, manganese, vanadium and other metals. Three oil-from-coal plants
with considerable chemical production capacity have been built, as have fertiliser and plastics
factories, explosive plants, cement works, general chemical producers and many smaller,
specialised factories. All these are scheduled air pollution sources in terms of the law.
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Water pollution.

205. Eutrophication accelerated by agricultural and industrial practices (including the use of
fertilisers in agricultural production and the discharge of effluent rich in nutrients such as
phosphates and nitrogen compounds) promotes the excessive growth of algae and other aquatic
plants, leading to progressive deterioration in water quality and the reduction of its suitability for
various uses. Eutrophication is the enrichment of water with plant nutrients. Blooms of toxic
algae have been responsible for livestock and fish deaths in the country. Harmful effects on
humans are not well documented, but cases of gastro-enteritis implicating the cyanobacterium
Microcystis aeruginosa have been reported. Extracellular compounds released by the algae into
the water are suspected precursors of carcinogenic trihalomethanes. The assessment of the full
impact of eutrophication is currently receiving serious attention from a number of water
development bodies.

206. With increasing industrialisation, irrigation and the use ofartificial fertilisers and pesticides
in agriculture, polluted return flows impose an increasingly heavy mineral salt load which
detrimentally affect the quality of receiving waters. Increasing salinity renders this water less
suitable for agricultural, urban and industrial use. Research is underway to find economically
viable solutions to the problem.

207. Modern technologies generate trace metals or organo-chemicals in their waste. Increasing
amounts of organic and metal compounds enter surface and underground water through effluent
discharges, leachate from waste disposal sites, agricultural and urban runoff and possibly
atmospheric deposition. Many of these compounds have chemical structures that are highly
resistant to physical, chemical and biological degradation and as a result persist in the
environment for a long time. Some of the trace metals and micro-pollutants which are
progressively contaminating water sources, may be toxic, carcinogenic (cancer-causing),
mutagenic (producing genetic changes) or teratogenic (causing prenatal defects) and possess the
potential to jeopardise many uses of water, particularly during periods of low flow.

Land use environmental concerns.

208. Considerable areas of the scarce high and medium potential land is lost to non-agricultural
uses such as mining, industries, urbanisation and roads. In the eastern Transvaal alone, coal
mining will use 409 500 ha of the country's highest yielding crop land. It remains to be seen
whether reclamation of this land after mining can restore its agricultural potential.

209. The most pressing soil degradation problems caused by mineral development and utilisation
include loss in fertility, acidification, salination and waterlogging, and soil pollution. Soil fertility
refers to the ability of the soil to support vigorous crop growth by ensuring adequate plant
nutrients and suitable conditions for root growth.

---------------------------,..,.
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210. Soil fertility is influenced by the intensification of agricultural activities, especially
cultivation and the application of artificial fertilisers. Nutrient losses are counteracted to some
extent by application of fertiliser and lime. A lack of understanding of the soil resource base has
led to much over- and under-fertilisation. The recent international tendency in developed
agricultures for more conservative fertiliser applications have also been observed inSouth Africa.

211. The use of ammonium-containing and other organic nitrogen fertilisers, nutrient removal
by crops, inadequate amelioration, acid rain caused by industries and coal-driven power stations,
and certain agronomic practices are all causes of human-induced acidification. No reliable
estimate of the total extent of the problem has been made, although it bas been suggested that
at least 500 000 ha of maize land is already degraded in this way in South Africa.

212. Salination and waterlogging are widespread and serious problems where intensive
injudicious irrigation is practised. Approximately 10% of South Africa's 1.2 million ha irrigated
land is affected by salination and/or waterlogging. Such soils may be reclaimed, but treatment
is costly. Effluent disposal and return flow contribute much to the growing problem of salination
and waterlogging.

213. Soils are polluted by various means, which sometimes result either in its being too polluted
for use, or in total destruction of the soil. The disposal of increasing quantities of sewage sludge
and industrial effluent implies extensive deposition on valuable agricultural land. It is estimated
that 31 000 ha are being irrigated with polluted water. Sewage sludge, often containing
dangerous heavy metals, is being deposited on agricultural and other non-agricultural land at an
increasing rate. Accurate estimates are unavailable, but a total of between 150 000 and 250 000
tonnes of dry material per annum is a likely estimate for South Africa.

Solid waste management.

214. Nearly 80% of the estimated tonnage of solid wastes produced in South Africa, of the order
of 419 million tonnes in 1991, originated from the mining industry (discard coal and overburden
from open-east coal mining, gold mine tailings, platinum-group metal mine tailings and slugs,
phosphate mine tailings, base metal overburden and tailings, and diamond mine overburden). The
rest of the solid waste generated in the country originates from coal powered electricity
generators and fuel-from-coal plants as coal ash, urban waste, agricultural waste, sewage sludge,
metallurgical industry waste, and non-metallurgical industry waste.

215. Considered on a large scale, the reclamation of coal mine tailings has not been completely
solved to date and seepage ofacid water from oxidising shales remains the major problem. Waste
from coal mines and low grade coal were, for many years, disposed of on colliery dumps.
Above-ground dumping was extremely unsatisfactory, as smouldering fifes, started usually by
lightning, cannot be extinguished. These fifes have contributed to smoke and sulphur dioxide
pollution in the eastern Transvaal highveld. More modern methods involve the compaction of
tailings and covering with soil to allow revegetation. Access to oxygen is denied to prevent fires.
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Experiments with revegetation directly into dumps are also showing some success. Underground
backfilling of mines is being investigated for the disposal of waste which would otherwise be
disposed of on land.

216. A recent approach to treating acid mine drainage water makes use of constructed wetlands.
Research currently in progress has shown that filtration of acid mine drainage water through
these wetlands neutralises the acidity and reduces iron and sulphate concentrations to more
acceptable levels.

217. After conditioning to 20% water content, coal ash waste is mostly stored in above-ground
ash dams. The ash dam is shaped, covered with top soil and vegetated continuously. The large
amounts of coal ash collected from power plants (about 23 million tons per year) represent both
a problem and an opportunity. Research has led to several important uses of ash. From 1991,
all cement sold in South Africa contains ash, used as an extender. Ash is also used both as a
foundation and in concrete in road making. In a number of dams built using roller-compacted
concrete, which can contain up to 70% ash, South Africa is a world leader.

218. Gold mine tailings are disposed of on soil in slimes dams. Runoff and leachate from tailings
tend to be very saline, increasing the salinity of both soil and groundwater. Slimes dams are pre
engineered and designed to comply with specific guidelines to minimise their impact on the
environment.

219. Traditionally, the management (non-radioactive hazardous) industrial waste has been the
responsibility of the generators, who have treated and stored their waste mostly on site. With the
growth of the waste disposal industry, however, generators are increasingly using the industry's
services. Recycling as a purely commercial activity in some industries such as packaging is
growing leading to a cleaner environment. In recent years, disposal sites of private waste
operators have been controlled through permits issued by the Department of Water Affairs and
Forestry in terms of the Water Act and more recently in terms of the regulations issued under
the Environment Conservation Act, 1989.

220. South Africa needs a new regulatory system and legislation for waste management. This
should be based on a 'cradle-to-grave' approach that recognizes that materials go through a cycle
of production, transformation, and use, with waste produced at each stage. Overall goals of
waste management can be ranked in the following sequence: to reduce at source the quantity of
waste generated, and especially any hazardous components, to a minimum; to reuse waste, or
recycle materials, or recover resources as far as possible from waste that is generated; to treat
the remaining waste, as far as possible, to destroy it or make it less dangerous or polluting; and
to dispose of the residue in a safe and economic manner.

221. The regulatory system needs to produce strategic information on the quantities and kinds
of waste generated to make it possible to issue permits and set standards for operators to
safeguard air, water, soils and human health and safety. It needs to control the transport of
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waste to keep it from leaving the regulated waste stream. If it is successful, the regulatory
system will encourage waste avoidance, responsible management and the establishment ofsuitable
facilities for the safe treatment and disposal of waste.

Coastal and marine concerns.

222. On the Namaquaiand coast diamond mining subtidally, intertidallyand above the highwater
mark (up to 5 km inland) has had a severe impact on the vegetation and the landscape. The
development of reliable cost-effective methods of rehabilitating mined areas in this semi-desert
area will be a major problem. Many of the mming.eperations are small and do not have the
resources to bring in freshwater necessary for rehabilitation.

223. North of the Tugela Estuary, on the Natal North and Zululand coasts, dune mining for
heavy minerals is a contentious issue. The established climax dune forest is removed during the
operation and is replaced after rehabilitation initially with a dense thicket of acacia karroo, a
pioneer in the succession back to climax forest. The proposal to mine the dune forests. of the
eastern shore of Lake St Lusia currently is the subject of a major environmental impact
assessment. Because South Africa's major industries are not located along the coast, marine
disposal of effluent in the country is minimal compared with other countries with similar
industrial capacity.

Environmental policies and institutions.

224. Stringent rehabilitation requirements have been imposed on the mining industry since the
passage of the Mines and Works Act-of 1956. The Act has been amended, and a new Minerals
Bill has been approved by Parliament which places additional emphasis on the rehabilitation
responsibilities of the mining companies,
A study is nearing completion to assess the hazardous industrial waste problem in South Africa
and suggest both a regulatory system and any necessary legislation to meet both local needs and
the requirements of international agreements.

225. In 1984 the Council for the Environment suggested the use of integrated environmental
management (IEM) concept for managing all the planning and implementation of development
projects likely to have adverse environmental implications. Integrated environmental management
is a systematic approach for ensuring the structured'inclusion of environmental considerations in
decision-making at all stages of the development process. The objective of !EM is not to impede
development, but to provide an effective approach, using interactive and iterative evaluation
techniques, to improve a proposal or suggest more environmentally acceptable ways of meeting
the purpose and need of a proposal. This will assist the responsible authority in identifying those
actions which will be in the best overall interest of society.

226. Within South Africa, there are several official and non-government institutions dealing with
various aspects connected with the environment. Some of those of direct relevance to this study
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include: the Department of Environmental Affairs and the Institute of Waste Management of
Southern Africa.

227. The Department of Environment Affairs (DEA) is responsible for the application of sound
policies and principles of environmental conservation at the national level, for the coordinated
gathering and dissemination of information on environmental aspects, and for the coordination
of all action at national level aimed at environmental conservation.

228. The statutory Council for the Environment, in terms of the Environment Conservation
Act, No. 73 of 1989 advises the Minister of Environment Affairs on matters concerning the
environment. Members are appointed by the Minister of Environment Affairs on the basis of
their expertise in the field of environmental management.

229. The Council proposes general priorities for action and advises on the coordination of steps
to be taken by various bodies in this field. It reviews existing policy and legislation on
environmental conservation and advises interested bodies, where necessary, on investigations,
studies and research that have to be undertaken. Reports are submitted and recommendations
made to the Minister.
The Department also provides research funding on all aspects relating to the environment.

230. The Institute of Waste Management of Southern Africa (IWM) is an NGO which
promotes professional waste management, a holistic approach to this developing discipline which
ensures that wastes are dealt with in an environmentally responsible way from generation at
source to ultimate disposal.

23 I. Professional waste management is a discipline which evaluates appropriate management
alternatives for wastes, and encourages the cooperation of involved sectors in an informed and
responsible way so that the most environmentally acceptable and practical options are selected.

232. The IWM supports minimal-waste technology so that waste avoidance is practised
wherever possible. The importation of obsolete and high-pollution-risk technology is therefore
discouraged. The-Institute also strongly opposes the importation of intractable, difficult,
hazardous and toxic wastes because of the uncertain long-term effects of the available
management options. (25)

PREFERENTIAL TRADE AREA FOR EASTERN AND SOUTHERN AFRICAN
STATES (PTA). (19)

Environmental concerns in the extractive and manufacturing industries.

233. The key environmental concerns in PTA member states in the extractive and manufacturing
industries include: the need for clear national environmental policies, legislation and plans; the
need to integrate these policies and plans with national economic development goals and to this
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end ensure that all sectoral programmes and projects integrate environmental and development
objectives; the need to clean up existing pollution, especially water pollution and to improve
waste management; and the need to improve institutional arrangements for environmental
management, adequately supported by financial and skilled human resources. Specifically, within
the mining and mineral processing industry, the mineral commodities produced are exported with
minimal support to indigenous industrialisation, resulting in large quantities of waste with
relatively low economic return. Small-scale mining leads to the degradation of worked areas and
the contamination of the environment, while these areas are rarely rehabilitated. In the
manufacturing sector, access to clean technologies and incentives to industry to miniinise or
recycle process wastes are some of the measures which need to be introduced.

Environmental Action Plan for PTA.

234. Accordingly, the PTA Environmental Action Plan recommends the following priority
actions [for large scale projects] concerning policy and institutional framework for environmental
management for its member states: formulate National Environmental Action Plans in order to
have improved and better coordinated development plans; integrate environmental considerations
into the design of sectoral programmes and projects in order to ensure that sustainable natural
resources development issues are dealt with in an integrated manner; institutionalise pollution
control systems to monitor and control environmental quality; institutionalise environmental
impact processes to attain control over unsustainable development; set up networks for
information sharing (experts, consultants, guidelines, etc.) for improved regional coordination;
develop regional environmental training programmes in order to strengthen environmental
institutions and attain the sharing of costs of training; establish ambient environmental quality
standards, and acceptable levels of emissions so as to attain a clear framework of regulation;
create and strengthen regional tertiary level training institutions to ensure long term improvement
dl environmental capacity; strengthen monitoring networks to improve data collection and
enforcement of regulations; and support environmental and education awareness programmes so
as to improve awareness and understanding of environmental issues.

235. Within the sectors of the extractive and manufacturing industries, the specific actions
recommended for the member states include: the implementation of industrial investment policies
that reflect environmental quality objectives in order to achieve sustainable industrial
development; the development of environmentally sound approaches to the mining sector for
sustainable mineral resources development; provision of economic incentives for industrial and
commercial sector enterprises to minimise or recycle process wastes to reduce pollution
associated with industrial operations; and reclamation of abandoned mines and disturbed areas
with a view to their restoration to other uses or natural habitat.

236. At the regional coordination level, relevant actions recommended include: the enforcement
of controls over imports of potentially hazardous chemicals from industrialised countries to
safeguard environmental health of humans and wildlife; the establishment of a library on
pollution standards, legislation and control options to assist in the development of long-term
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strategies for pollution control; the undertaking of research and the identification of priorities for
harmonisation ofenvironmental standards to facilitate the development ofa common market; and
the harmonisation of environmental standards for inwards investors to ensure the existence of an
appropriate incentive framework.

237. The greatest responsibility for the implementation of the Environmental Action Plan (EAP)
for the PTA region clearly lies at the national level, with the establishment of effective
environmental policies, legislation, programmes and institutional arrangements. On its part, the
PTA secretariat will, in collaboration with relevant intergovernmental and international
organisations [such as the UNEP Regional Office for Africa (UNEP-ROA), the Organisation of
African Unity (OAU), the United Nations Economic Commission for Africa (UNECA), the
Southern African Development Community (SAOC), and the Inter-Governmental Authority on
Drought and Desertification (IGADD)] assist its member states to implement the EAP through
a number of priority projects to be undertaken by the secretariat.

238. The priority projects to be undertaken by the PTA secretariat include assistance to member
states in: tackling their environmental priorities; strengthening national environmental institutions;
researching on ways of integrating environment into the sectoral programming process;
development of environmental assessment procedures and guidelines for key sectors; and the
development of a plan for harmonising PTA environmental policy and standards.

International cooperation.

239. The PTA Environmental Action Plan (to be implemented by member states) and the priority
projects to be undertaken by the PTA secretariat will need substantial donor support in terms of
both technical and financial assistance. Among the potential donors include: multilateral
institutions such as the World Bank, European Commission, the European Investment Bank, the
African Development Bank, and the Commonwealth Secretariat; various United Nations agencies,
particularly the United Nations Environment Programme and the United Nations Development
Programme as well as support through the United Nations Economic Commission for Africa;
bilateral donors including the United States Agency for International Development, the British
Overseas Development Administration, the Netherlands, the German Organisation for Technical
Cooperation, the Canadian International Development Agency, the Swedish International
Development Agency, the Norwegian Agency for International Development, the Danish
International Development Agency, and the Finnish International Development Agency; and
special multilateral facilities such as the World BanklUNDP Global Environment Facility.

240. For Africa, it is vital that adequate financial resources are made available both to enable
the implementation of Agenda 21 and to secure their appropriate participation in actions
stemming from various international conventions. In addition, the African nations are concerned
that they have access to the Global Environment Facility for actions that address the main
environmental concerns within Africa. It is similarly of great importance to Africa that the
necessary technology and capacity for its application is made available to African states to enable
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them to meet environmental quality standards without undermining their economic potential and
performance. (19)

SOUTHERN AFRICAN DEVELOPMENT COMMUNITY (SADC).

Mineral development.

241. The Southern African Development Community (SADC) derives over 60% of its foreign
exchange earnings from mineral exports and the sector contributes about 11% to the region's
GDP. The region has about 500 formal mines and perhaps several thousand "artisanaJ" work
areas. The majority of the operations are therefore very small. The contribution of mining to
GDP in some of the countries is as follows: Botswana 48%, Namibia 29%, zambia 14%,
Zimbabwe 7%, Swaziland 4%, and about 0.3% each in the case of Malawi, Lesotho and
Tanzania. The formal mining sector of the region employs some 170,000 people, the many
artisanal small-scale operations excluded. The main non-fuel mineral commodities produced
include asbestos, cobalt, copper, chromate, diamonds, gold, iron ore, lead, nickel, silver and
zinc. With improving social and economic conditions in the region, mineral production is likely
to expand considerably in future in countries such as Angola, Mozambique and Tanzania. (21)

Adverse impact of mineral development on the environment.

Gaseous and particulate pollutants.

242. The most conspicuous atmospheric pollutant in the region is sulphur dioxide from base
metal extraction processes or sulphuric acid plants associated with mining operations. These
operations are to be found at: Selebi-Phikwe in Botswana where Bamangwato Concessions
Limited (BCL) produces copper-nickel matte; the Copperbelt in zambia where zambia
Consolidated Copper Mines Limited (ZCCM) produces copper, cobalt and sulphuric acid; Kabwe
in zambia where ZCCM produces lead and zinc; Tsumeb in Namibia where Tsumeb Corporation
Limited (TCL) produces copper and lead; and in Zimbabwe at the base metal operations of
Bindura Nickel Corporation and Lomagundi Smelting and Mining Limited. Sulphur dioxide in
association with arsenic oxide dust is also known to contribute to atmospheric pollution at the
two roasting plants for gold concentrates in Zimbabwe.....It is estimated that the zambian
Copperbelt and BCL in Botswana release 500,000 and 400,000 tonnes of sulphur dioxide to the
atmosphere respectively every year.

243. The seven base metal smelters in the SADC region are estimated to be emitting a total of
one million tons of sulphur dioxide to the atmosphere annually. These emissions represent a
significant economic loss to the region as they could be converted to sulphur or sulphuric acid
for use in industry within the region. Moreover, the fall-out of these acid gases increases the
acidity of nearby surroundings (air, water, and soils) which may cause damage to the
environment.



NRDIMRUITP/3/92
Page 52

244. Some deleterious effects on vegetation and human health caused by sulphur dioxide
pollution have been observed at the Zambian Copperbelt. The green grass commonly planted
around the mineworkers houses, particularly in areas which stand in the dominating wind
direction of the smelters, is missing. There have at occasions been complaints from the public
in Kitwe and Mufulira that they had experienced breathing problems, resulting in respiratory
irritations and coughing, whenever sulphur dioxide was blown in their direction. Perhaps the
greatest threat to humans appears to be to asthmatics. Most of the Copperbelt sulphur ends up
as sulphates in the river systems that feed the Kafue river.

245. Sulphur capture for similar extractive industries in the developed countries is reported to
be in the range between 72 and 97 per cent (1982), the United States and Canada representing
the low recoveries while Europe and Japan record the highest recoveries.

246. Plant additions and modifications at the Nkana Copperbelt smelter (Zambia), financed by
the African Development Bank, will shortly enable the conversion of some of the sulphur
dioxide gases to sulphuric acid for industrial uses. There are no known plans to increase sulphur
recovery at Nkana or the other smelter at Mufulira.

247. At the BCL in Botswana the plant was originally designed to produce elemental sulphur by
reducing the off-gas with coal gas. This process never worked out properly, despite attempts
made to make it function from start-up in 1973 to 1975. It is estimated that to build such a
reduction plant now would cost about US$ 140 million. The conversion of the gases to sulphuric
acid at site is considered less attractive, as the mine would use only a fraction of the total
produced, while the cost of transport alone would result in the acid being uncompetitive in the
southern African markets. Another factor reported to be inhibiting efforts to recover sulphur
from the BCL gases is the estimate that the mine is not likely to last much beyond the year 2005.
Nonetheless, despite these negative observations, a French-funded review of all the options
started in May 1992, to reassess the current situation.

248. In addition to sulphur dioxide atmospheric pollution, air pollutants associated with the
SADC mining industry include arsenic emissions from gold plant roasters, mercury vapours from
small scale gold mining, and particulate and heavy metal emissions from some operations.

249. So far, the problem of arsenic emissions is only found in Zimbabwe at two roasting
operations, at Dalny mine near Kadoma and in the town of Kwekwe. Both operations use
electrostatic precipitators to recover about 95 % of the arsenic present. It is reported that no
surveys have been undertaken on the arsenic content of the surroundings, despite both operations
being within a kilometre of substantial populations.

250. The recovery of gold through mercury amalgamation is widespread among artisana1 gold
mining operators in the gold producing countries of SADC, especially Tanzania. Mercury
vapour causes brain damage, hence improved working methods such as the use of retorts with
condensers to recover and recycle the mercury from the amalgam should be supported.
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251. With regard to particulate emissions, three types of mine dumps are a source of particular
concern because of their inability to achieve natural vegetation. These are the sand dumps from
diamond mining, where the coarseness of the sizing makes volunteer plant growth virtually
impossible, and chromate and asbestos dumps whose high magnesium composition (originating
from serpentine rocks) effectively inhibits plant growth.

252. An illustration of heavy metal emissions is provided by "the Kabwe lead-zinc mine and
plant which represents a classic situation of poor environmental management brought about by
chronic indebtedness. Since the instaIlation of the first blast furnace in 1915, the company was
basically declared bankrupt every ten years from 1918.... and survived continuously on subsidies.
This led to chronic short-term outlook and a lack of capital investment. Lead production may
finally cease this year because reserves are essentially exhausted and operating costs are
becoming unbearably high." Due to air pollution, the high-density township which used to be
down-wind of the plant was closed, but the houses remain, as attempts to destroy them have been
obstructed by the government because of the very severe housing shortage. There are plans to
"clean-up" the polluted areas when production ceases but there is some doubt that funding will
be available because of the indebtedness of the operation.

Mining effluent.

253. The principal environmental concern here relates to the Zambezi River Basin which receives
water effluent from the mining industries of zambia, Zimbabwe and Mozambique. Water effluent
from the mining of copper, nickel, cobalt, gold, lead and zinc enter this shared water system.
The accumulation of sulphates arising from sulphur dioxide emissions to the atmosphere and
heavy metals from mine effluent are causes of environmental concern.

254. Other areas of environmental concern related to mine effluent are lead nitrate commonly
used for gold mining in cyanide plants and mercury used at gold mines in the SADC region. (21)

Genetslobservations.

255; A recent SADC workshop (22) on environmental effects of mining in the region noted that
the most serious environmental. pollution caused by (large-scale) mining (sulphur dioxide
emissions and effluent to river systems) were not a result of lack of awareness or information
or technology or even local sources of funds. They arose from the chronic shortages of hard
currency to procure equipment in many of the countries of the region, a state of affairs which
had led to environmental issues taking a back seat to production requirements. Overall, mines
managed by state institutions were found to be the worst environmental spoilers while those
managed by multinational corporations were the best environmental protectors.

256. In the case of small-scale mining within the SADC region, a large number of unprotected
abandoned mine workings (in the form of shafts, adits, trenches and holes) constitute abig threat



NRD/MRU/TP/3/92
Page 54

to wildlife and human beings. In most countries the appropriate Ministry responsible for mining
is required by law to make these workings safe if the owners abandon their mines. However,
very often the funding is not available for this work. A fresh look is therefore needed on
measures for the rehabilitation of mines after closure, abandonment or lease revocation.

257. The protection of the health and safety of workers and the society from mining pollutants
is a problem in those SADC countries with embryonic mining industries. Either some of these
countries have no legislation to address these issues or have no means of monitoring, control and
effecting corrective measures.

258. At the SADC workshop on mining and the environment held in Lusaka, Zambia in
December 1992, a number of recommendations were made for implementation by member
States, the mining industry and the SADC secretariat. These recommendations related to
environmental mining legislation and regulations and; socio-economic and cultural considerations
in mining; emission and effluent standards in mining; health and safety in mining; and
reclamation of mined out areas.

259. SADC governments were urged to establish a Permanent SADC Committee on Mining and
the Environment (composed of senior representatives of governments, the mining industry,
research institutions and environmental activists) to advise member States on matters related to
the sustainable management of the region's mineral resources. In this respect the mining laws
and regulations of the countries should be revised and harmonised to incorporate environmental
management guidelines which will provide an acceptable balance between environmental
protection and the need to create and maintain economically viable mining operations.

260. The SADC secretariat was advised to establish a data bank for SADC mining laws,
environmental laws, and other policy materials related to mining and the environment for use by
all mineral development actors in the region; organise a regional workshop on mining law for
policy makers, legal experts, law enforcement officers and other relevant participants to broaden
the knowledge base of the countries about the variety of options available in mine environmental
management; initiate a study on environmental operational standards for the mineral industries
of SADC for use by member States; formulate a set of model environmental legislation,
regulations and guidelines for small-scale mining for use in the SADC countries; and undertake
a comparative study providing world examples on regulatory approaches to mining emissions and
effluent to provide SADC member States with a variety of regulatory options which can be used
to control mining operations.

261. Under socio-economic and cultural considerations associated with mining, the workshop
expressed the view that the overall objective for the development of natural resources was to
improve the human environment. Accordingly, the main strategies for attaining the overall
objective in the SADC region would be the integration of natural resources development with
social and economic sectors of the regional economy, and the creation of an enabling
environment for the private sector to produce goods and services for consumption in the region.

-11
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262. Among the main recommendations made by the workshop included: the formulation and
adoption of national environmental management plans as a guide to integrating environment and
development; the integration of national and regional development policies and programmes to
enhance sustainable environmental management; the establishment or strengthening of national
and regional institutional capabilities for implementing national and regional environmental
management plans; the undertaking of research related to socio-economic and cultural aspects in
the sustainable development of natural resources; and the organisation of seminars, workshops
and short-term courses for policy makers, industry operators and research institutions on socio
economic and cultural aspects related to natural resources development.

263. It was emphasised that socio-economic and cultural factors should be incorporated in all
feasibility studies related to natural resources development. In the special case of small-scale
mining, the geological and mining departments of member States should be strengthened so that
they can provide mine operators with technical services that will minimise adverse impacts to the
environment.

264. With regard to emissions and effluent standards in mining, the workshop was of the view
that such standards should apply to all development activities generating pollutants in the SADC
region, and not just those associated with the mining industry. The eventual integration of the
SADC economies would require that similar, if not identical, standards should be employed.

265. The workshop recommended specific projects to be implemented by the SADC Mining
Coordinating Unit under donor fmancing and in close collaboration with other relevant
institutions such as PTA, UNEP and ECA. The first project would evaluate technological options
open for the direct reduction of sulphur dioxide to sulphur, the markets for sulphur in the region
and the economics of the routes considered. In particular, the investigation should take into
account local reductant sources (such as coal fines, coalbed methane, coke oven gas and
electrolytic hydrogen) that have not been evaluated up to now. This project should also
investigate the effects of sulphur dioxide emissions to the environment and propose standards for
emissions.

266. The second project would investigate the effects to the environment of cyanide compounds
and mercury used in mining in the SADC region with a view to recommending techniques for
addressing these problems and establishing standards for these effluent. Another project would
formulate emission and effluent standards relevant to the SADC region in the light of the
region's geology and the technologies in use or likely to be used. It would draw on geological,
medical, metallurgical and chemical expertise with experience in the setting of standards in a
similar environment.

267. It was pointed out that small mines in the SADC region do not have the in-house
environmental monitoring facilities of the relatively large mines. In this respect, the production
of a practical handbook for small mine operators, providing information on standards for
emissions and effluent and ways of managing these problems, would be useful.
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268. With regard to health and safety matters, the SADC workshop was of the view that each
mine operator should be required by regulation to list health and safety hazards associated with
his operation and the control measures to be used, including training to be provided to the
workers. The mine operator should be responsible for the provision of pre-employment, in
service and post-employment medical examinations of his employees. Personal protective
equipment must be provided to employees, the extent to which would depend on the nature of
the hazards. The employer is responsible for making the work place safe, and should be held
responsible for health and safety hazards affecting his employees.

269. Training of particularly small-scale miners on health and safety and the rights of
employees by trade unions, miner's associations, relevant government institutions and employers
should be encouraged and supported in the SADC region. Consideration should also be given
to the possibility of establishing mobile training units and permanent training centres.

270. Regarding the rehabilitation of mined out areas, the workshop was aware that this subject
was relevant to abandoned mines, active mines and future mines. As regards abandoned mines,
it was recommended that a SADC audit of all these old remains be undertaken with a view to:
determining the costs of rehabilitating them to satisfactory standards; researching on possibilities
of alternative uses of these sites (including recreation, water supply, agro-forestry development
and industrial use); and mobilising resources (from the SADC governments, the mining industry
and other sources) to establish a rehabilitation fund for the restoration of these areas to safe and
useful conditions.

271. With regard to active mines, an annual SADC environmental workshop for mine operators
and environmental law enforcement officers from the SADC countries should be convened to
share information and experience on mine rehabilitation. The production of a SADC mine
rehabilitation bandbook for operational guidelines should also be given consideration. The
operating mines could likewise be audited and ranked in order of environmental urgency. Each
operating mine should establish, where these do not already exist, environmental monitoring
programmes and mechanisms for addressing identified environmental problems (such as
technology improvement, education on improved mining practices to small-scale miners and
rehabilitation practices of ongoing mines).

272. Environmental management in mining must be seen as an integral part of the mining
operation. Mining costs must therefore include those for environmental management of the
operations. In this respect, operating mines should establish a mine rehabilitation fund which
would be used to rehabilitate the mine site when operations eventually end.

273. For future mines, environmental impact assessments for all large-scale operations should
be undertaken by the prospective operators to constitute the basis for the granting of mining
leases by governments. In the case of relatively small mining operations, governments may
consider the possibility of undertaking the environmental impact assessments on behalf of the
prospective mine operators. It is highly desirable that ways and means be found to educate and
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assist small-scale miners to improve their working methods and avoid the degradation of the
environment.

274. The workshop was in agreement that the SADC mining industry could improve the
environmental management of their operations for the benefit of both the industry and society.
The industry was therefore urged to change from being an environmental spoiler to a
conservator. In any case the spoiler pays principle should be included in the environmental laws
and regulations of SADe member States.

275. The workshop recommended that at the country levels, the ministry responsible for
mineral resources development should be the government institution responsible for enforcing
laws and regulations concerning the environmental management of mining operations, in close
cooperation and collaboration with other relevant national institutions. (22)
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PART THREE

THE RIO DECLARATION ON ENVIRONMENT AND DEVELOPMENT AND
AGENDA 21.

The Rio Declaration on Environment and Development

276. The United Nations Conference on Environment and Development (UNCED), held in Rio
de Janeiro (Brazil) from 3 to 14 June 1992, adopted the Rio Declaration on Environment and
Development and a dynamic programme of action on sustainable development as contained in
Agenda 21, for implementation by various actors (Governments, the United Nations system and
other intergovernmental organisations and institutions, the private sector, non-governmental
organisations and other groups) in full respect of all the principles contained in the Declaration.

277. Although all the twenty seven principles of the Rio Declaration are of direct relevance to
this study, a few of these will be cited (some in part) to stress the importance of sustainable
environmental management in mineral resources development and utilisation.

278. Human beings are at the centre of concerns for sustainable development.. .. (Principle
I) ....States have .... the sovereign right to exploit their own resources pursuant to their own
environmental and development policies, and the responsibility to ensure that activities within
their jurisdiction or control do not cause damage to the environment of other States or of areas
beyond the limits of national jurisdiction (Principle 2). In order to achieve sustainable
development, environmental protection shall constitute an integral part of the development
process and cannot be considered in isolation from it (Principle 4). All States and all people shall
cooperate in the essential task of eradicating poverty as an indispensable requirement for
sustainable development, in order to decrease the disparities in standards of living and better
meet the needs of the majority of the people of the world (Principle 5)

279. The special situation and needs of developing countries, particularly the least developed and
those most environmentally vulnerable, shall be given special priority. International actions in
the field of environment and development should also address the interests and needs of all
countries (Principle 6). States shall cooperate in the spirit of global partnership to conserve,
protect and restore the health and integrity of the Earth's ecosystem ....The developed countries
acknowledge the responsibility that they bear in the international pursuit of sustainable
development in view of the pressures their societies place on the global environment and of the
technologies and financial resources they command (Principle 7).

280. States should cooperate to strengthen endogenous capacity-building for sustainable
development by improving scientific understanding through exchanges of scientific and
technological knowledge, and by enhancing the development, adaptation, diffusion and transfer
of technologies, including new and innovative technologies (Principle 9). States shall enact
effective environmental legislation. Environmental standards, management objectives and
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pnonnes should reflect the environmental and developmental context to which they
apply ....(Principle 11).

281. States should cooperate to promote a supportive and open international economic system
that would lead to economic growth and sustainable development in all countries, to better
address the problems ofenvironmental degradation....(Principle 12). States shall develop national
law regarding liability and compensation for the victims of pollution and other environmental
damage. States shall also cooperate in an expeditious and more determined manner to develop
further international law regarding liability and compensation for adverse effects of
environmental damage caused by activities within their jurisdiction or control to areas beyond
their jurisdiction (Principle 13). States should effectively cooperate to discourage or prevent the
relocation and transfer to other States of any activities and substances that cause severe
environmental degradation or are found to be harmful to human health (Principle 14).

282. National authorities should endeavour to promote the internalisation of environmental costs
and the use of economic instruments, taking into account the approach that the polluter should,
in principle, bear the cost of pollution, with due regard to the public interest and without
distorting international trade and investment (Principle 16). Environmental impact assessment,
as a national instrument, shall be undertaken for proposed activities that are likely to have a
significant adverse impact on the environment and are subject to a decision of a competent
national authority (Principle 17)

283. States shall provide prior and timely notification and relevant information to potentially
affected States on activities that may have a significant adverse transboundary environmental
effect and shall consult with those States at an early stage and in good faith (Principle 19).
Indigenous people and their communities and other local communities have a vital role in
environmental management and development because of their knowledge and traditional
practices. States should recognise and duly support their identity, culture and interests and enable
their effective participation in the achievement of sustainable development (Principle 22).

Agenda 21.

284. Under Agenda 21, details of programmes of action are provided, together with means for
their-implementation by various development actors (Governments, the United Nations system
and other intergovernmental organisations and institutions, the private sector, non-governmental
organisations and other groups) in full respect of all the principles contained in the Rio
Declaration on Environment and Development. The developmental and environmental objectives
of Agenda 21 will require a substantial flow of new and additional financial resources to
developing countries, in order to cover the incremental costs for the actions they have to
undertake to deal with global environmental problems and to accelerate sustainable development.
Financial resources are also required for strengthening the capacity of international institutions
for the implementation of Agenda 21. (23 para. 1.4). Some of the salient features of the Agenda
that have relevance to mineral resources development and utilisation in Africa are cited below.
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285. In order to reduce health risks from environmental pollution, countries should, with
international support, establish environmental health impact assessment procedures for the
planning and development of new industries; incorporate appropriate health risk analysis in all
national programmes for pollution control and management; establish industrial hygiene
programmes in all major industries for surveillance of workers' exposure to health hazard;
promote the introduction of environmentally sound technologies within industry; develop
mechanisms to minimise the risks to human health associated with the use of pesticides; and
develop programmes for improving health conditions in human settlements. (23 para 6.41)

286. Within the construction industry, all countries should establish and strengthen indigenous
building materials industry, based, as much as possible, on inputs of locally available natural
resources; formulate programmes to enhance the utilisation of local materials by the construction
sector by expanding technical support and incentive schemes for increasing the capabilities and
economic viability of small-scale and informal operatives which make use of these materials;
promote the use of labour-intensive construction and maintenance technologies which generate
employment in the construction sector; and promote research in the construction industries and
related activities, and establish and strengthen institutions in this sector. (23 para 7.69&7.70)

287. With a view to promoting cleaner industrial production, governments, business and
industry, including transnational corporations, should strengthen partnerships to implement the
principles and criteria for sustainable development. (26 para 30.7) Governments, business and
industry, including transnational corporations, academia and international organisations, should
work towards the development and implementation of concepts and methodologies for the
internalisation of environmental costs into accounting and pricing mechanisms. (26 para 30.9)

288. At the international level, an international trading system that takes account of the needs
of developing countries should be promoted. Accordingly, the international community should
aim at finding ways and means of achieving a better functioning and enhanced transparency of
commodity markets, greater diversification of the commodity sector in developing economies
within a macroeconomic framework that takes into consideration a country's economic structure,
resource endowments and market opportunities, and better management of natural resources that
takes into account the necessities ofsustainable development. Developing countries should expand
processing, distribution and improve marketing practices and the competitiveness of the
commodity sector; diversify in order to reduce dependence on commodity exports; and reflect
efficient and sustainable use of factors of production in the formation of commodity prices,
including the reflection of environmental, social and resources costs. (23 para. 2.11 & 2.14).

289. With a view to improving international cooperation in commodity trade and the
diversification of the sector, Governments should, directly or through appropriate international
organisations, where appropriate: seek optimal functioning of commodity markets; continue to
apply compensation mechanisms for shortfalls in commodity export earnings of developing
counties in order to encourage diversification; provide assistance to developing countries upon

-----------------------'-'
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request in the design and implementation of commodity policies and the gathering and utilisation
of information on commodity markets; and support the diversification initiatives of the
developing countries at the national, regional and international levels. (23 para. 2.16).

290. Sustainable development requires increased investment, for which domestic and external
financial resources are needed. In order for developing countries to secure adequate financial
resources for sustainable development, strengthened policies to attract direct investment, avoid
unsustainable levels of debt and foster the return of flight capital are encouraged by the
international community. Moreover, the efficient utilisation of such additional financial resources
in favour of developing countries will be essential.

291. Continued vigorous implementation of the evolving international strategy aimed at restoring
debtor countries' external financial viability an\! ~tl resumption of their growth and development
would assist in sustainable growth and development.ln this regard the international community
recognises the progress being made under the strengthened debt strategy by commercial banks
and encourages a more rapid implementation of this strategy. The international community
encourages other countries with heavy debts with banks to negotiate similar commercial bank
debt reduction with their creditors. (23 para. 2.27)

292. With regard to debt owed to official bilateral creditors, the recent measures taken by the
Paris Club with regard to more generous terms of relief to the poorest most indebted countries
are welcomed. Ongoing efforts to implement these "Trinidad terms" measures in a manner
commensurate with the payments capacity of those countries and in a way that gives additional
support to their economic reform effortsare welcomed. The substantial bilateral debt reduction
undertaken by some creditor countries is also welcomed, and others which are in a position to
do so are encouraged to take similar action. (23 para. 2.28)

293. In connection with multilateral debt, it is urged that serious attention be given to
continuing to work towards growth-orientedsolutions to the problem of developing countries
with serious debt-servicing problems, including those whose debt is mainly to official creditors
or to multilateral financial institutions. Particularly in the case of low-income countries in the
process of economic reform, the support of the multilateral financial institutions in the form of
new disbursements and the use of their concessional funds is welcomed. The use of support
groups should be continued in providing resources to clear arrears of countries embarking upon
vigorous economic reform programmes supported by IMF and the World Bank. Measures by
the multilateral financial institutions such as the refinancing of interest on non-concessionalloans
with IDA reflows - "fifth dimension" - are noted with appreciation. (23 para. 2.30)

294. Governments of developed countries and those of other countries in a position to do so
should, directly or through appropriate international and regional organisations and international
lending institutions, enhance their efforts to provide developing countries with increased technical
assistance for the following: capacity-building in the nation's design and implementation of
economic policies, upon request; design and operation of efficient tax systems, accounting
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systems and financial sectors; and promotion of entrepreneurship. International financial and
development institutions should further review their policies and programmes in the light of the
objectives of sustainable development. (23 para. 2.38 & 2.39)

295. Stronger economic cooperation among developing countries has long been accepted as an
important component of efforts to promote economic growth and technological capabilities and
to accelerate development in the developing world. Therefore, the efforts of the developing
countries to promote economic cooperation among themselves should be enhanced and continue
to be supported by the international community. (23 para. 2.40)

Means of implementation of Agenda 21.

296. In general, the financing for the implementation of Agenda 21 will come from a country's
own public and private sectors. For developing countries, particularly the least developed
countries, overseas development assistance (ODA) (arising from the United Nations target of O.7
per cent of GNP from developed countries) and substantial new and additional external funding
for sustainable development and implementation of Agenda 21 will be required. (26 para. 33.33)

297. New and additional resources to help the poorest countries meet their sustainable
development objectives as contained in Agenda 21 are expected to come from such sources as
multilateral development banks and funds (e.g. the International Development Association (IDA),
regional and subregional development banks, and the Global Environment Facility); the relevant
specialised agencies, other United Nations bodies and other international organisations, which
have designated roles to play in supporting national governments in implementing Agenda 21;
multilateral institutions for capacity-building and technical cooperation; bilateral assistance
programmes; debt relief; and private funding. (26 para.33.l4)

298. Mobilisation of higher levels of foreign direct investment and technology transfers should
be encouraged through national policies that promote investment and through joint ventures and
other modalities. (26 para 33.15)

299. Innovative financing involving new ways of generating new public and private financial
resources for implementing Agenda 21 should also be explored. These will include various forms
of debt relief, apart from official debt; the use of economic and fiscal incentives and
mechanisms; new schemes for fund-raising and voluntary contributions through private channels,
including non-governmental organisations; and the reallocation of resources at present committed
to military purposes. (26 para. 33.16)
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PART FOUR

SOME GUIDELINES FOR THE ENVIRONMENTAL MANAGEMENT OF MINERAL
RESOURCES IN AFRICA.

Technical considerations.

300. While the debate on environment and development at various local and international fora
continues, at the operational level many extractive and mineral related industries have committed
themselves to the concept of sustainable development which requires balancing good stewardship
in the protection of human health and the natural environment with the need for economic
'growth. Towards this end, diligent application of technically proven and economically feasible
environmental protection measures are increasingly being exercised in the management ofmineral
resources, either in compliance with applicable environmental legislation or in the absence of
relevant environmental legislation, the application of the best environmental management
practices.

301. Technical guidance on the environmental management of mineral resources is now
available from a number of sources. Large companies often prepare their own guidelines so as
to ensure smooth implementation of their environmental policy. Increasingly, industry
associations are also preparing guidelines and advice for their members. This has the effect of
encouraging uniform approaches and practices by companies, thus lessening the need for
regulatory intervention. In a similar way, environmental guidelines are now often applied by
major finance and lending institutions so as to improve the security of their investments. Within
the United Nations system, an international workshop held under the auspices of the then
UNDTCD in Berlin in 1991 formulated specific guidelines for the mining sector.

302. The United Nations guidelines for the mining sector were published in the UNEP
Technical Guide "Environmental Aspects ofSelected Non-ferrous Metals Ore Mining" to provide
technical measures that can be taken to reduce the adverse environmental impact of mining and
processing ofnon-ferrous metal ores. Copies of the Technical Guide are available from UNEP's
Industry and Environment Programme Activity Centre (IE/PAC) or from United Nations sales
centres. In addition to producing technical reports on environmental aspects of industrial
development, 1l~~PAC provides advice to companies and governments concerning enviromnental
regulations, policies, and public communication aspects under IE/PAC's Cleaner Production
Programme which was created to bring about a more preventive approach to industrial activity
generally.

303. The Industry and Environment Programme Activity Centre (IE/PAC) (previously the
Industry and Environment Office - lEO) was established by UNEP in 1975 to bring industry and
government together to promote environmentally sound industrial development. The IE/PAC
is located in Paris. Its goals are: (1) to encourage the incorporation of environmental criteria in
industrial development plans; (2) to facilitate the implementation of procedures and principles
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for the protection of the environment; (3) to promote the use of safe and "clean" technologies
and, (4) to stimulate the exchange of information and experience throughout the world. (27)

Economic and social considerations.

304. As earlier emphasised in other sections of this publication, poverty is one of the major
causes of environmental degradation in the developing countries generally, and the African region
in particular. The roles of the African extractive and manufacturing industries in advancing the
economic and social progress of the African people should thus be taken into consideration when
planning and implementing mineral development in the African region. In particular, the
integration of these industries with other socio-economic sectors at national, subregional and
regional levels will have to be promoted and strengthened in order to enhance the contribution
of minerals in the economic and social advancement of the region.

305. For the promotion and strengthening of cooperation in the economic and social spheres
among African countries, the United Nations Economic Commission for Africa (ECA) will
continue to playa crucial role in: research on regional economic and social issues affecting the
sustainable development of the African region and the promotion of solutions to such
development issues; theconception of regional integration policies and development projects; the
active participation in operational activities particularly as regards subregional, regional and inter
regional projects; the building and strengthening of subregional and regional institutions for
development; and the organisation of seminars, workshops, meetings and conferences for African
development actors intended to enhance regional integration in development within the African
region.

306. In undertaking its activities, the ECA will cooperate and collaborate very closely with all
relevant African development actors including African governments, African subregional and
regional intergovernmental organisations, tbe United Nations system and other intergovernmental
organisations and institutions, African industry, and other development actors, in order to enable
the African countries achieve sustainable development. Agenda 21 requires the regional
commissions to play a leading role in coordinating subregional and regional activities by sectoral
and other United Nations bodies and assist countries to achieve sustainable development. In
particular, the United Nations Environment Programme (UNEP) and the United Nations
Development Programme (UNDP), together with the regional commissions, would have a crucial
role to play, especially in providing the necessary assistance, with particular emphasis on
building and strengthening the national capacity of member States. (26 para. 38.30 & 38.31).

---------------------------_.
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