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I. INTRODUCTION

Africa has a land area of nearly 30 billion ha, which is 20% of the earth's total surface

area, and a population of about 689 million people. The population is growing at an

annual rate of 2.7% and it is expected to double in 25 years. The continent is endowed

with rich and diverse natural resources, yet Africa remains the poorest continent in the

world. It is the only continent where poverty has worsened during the past decade.

To address the high incidence of poverty, several Africa countries are undertaking policy

and structural reforms to reverse economic decline and to accelerate growth. However,

for a continent that depends largely on exploitation of its natural resources - renewable

and non-renewable resources - to drive economic growth, growth cannot continue over
the long term unless the resource base is also sustained.

From the United Nations World Commission on Development's (Bruntland
Commision's) report published in 1987 to follow up processes such as UN Conference on

Environment and Development (UNCED) (1992), United Nations Millennium

Declaration (2000), New Partnership for Africa's Development (NEPAD) (2001), and the

World Summit on Sustainable Development (WSSD) (2002), the message to Africa and

the rest of the world is that development has to be sustainable over the long-term. This

means that countries need take into account the following inter-related dimensions of

sustainable development - economic, social, and environmental aspects of development -
into the development and implementation of their growth strategies.

It is appropriate that the United Nations University Institute for Natural Resources in

Africa and the United Nations Economic Commission for Africa have selected the topic
of "Sustainable Development Outlook for Africa" for the 2005 Lecture because this has
been declared by the development community as the "Year of Africa". This is a year for

African countries and their development partners to scale up and accelerate efforts to
address poverty as well as ensure that the results are sustainable and socially equitable.

This two-part paper attempts to address some of the questions that are specifically related
to the environmental dimensions of sustainable development. Part 1 of the paper, which

focuses on the sub-theme "Reflections on Sustainable Development in Africa", addresses
the following three main questions: (a)What is sustainable development and its relevance
to Africa?; (b) What role has regional and international cooperation played in assisting

African countries to move towards environmental sustainability?; and (c) Does the
current status of the major ecological systems associated with economic growth in Africa

reflect a hopeful sign of greater integration of environmental sustainability into the
development process?

Part 2 of the paper focuses on the sub-theme "Outlook for Environmental Sustainability".
It specifically covers the following questions: What choices will Africa face in future in

terms of sustainable development and trends in demand and supply of economically

important natural products from Africa? How can Africa move closer to the path of
sustainable development?



It is my hope that this survey of the status and trends on environmental sustainability in

Africa and the practical suggestions on improving environmental management in the

context of economic development will assist African countries to move closer to the path

of sustainable development.

II. PART 1: REFLECTIONS ON SUSTAINABLE DEVELOPMENT

IN AFRICA

A. Development Challenges facing Africa

As indicated earlier, most African countries, especially in Sub-Saharan Africa are

facing severe development challenges that need urgent action. The grim statistics

describing the situation most Africans face include the following: (a) the number of

people in Sub-Saharan Africa living in extreme poverty - that is, living on less than

US$1 - increased from 217 million people in 1990 to 290 million by 2000; (b) one-

sixth of children die before the age of five years in Sub-Saharan Africa; (c) adult life

expectancy dropped from an average of 50 years to 46 years; (d) about 42% of

Africa's population, 300 million people, have no access to safe drinking water; and

(d) thirty-two of the bottom 36 countries with respect to UNDP's Human

Development Index are from Africa.

Many African countries, with assistance from multilateral institutions such as the

International Monetary Fund and the World Bank as well as bilateral development

agencies, are making tremendous efforts to improve their economic situation, and

there are already positive signs. For the first time in eight years, Africa registered an

average economic growth rate of 5% in 2004 compared with 3.3% from 1990-2002.

This unprecedented achievement is the result of: (a) improvement in macroeconomic

stability; (b) recovery of agricultural production in countries that were adversely

affected by drought in 2003 - Ethiopia, Malawi, Zambia, and Rwanda; (c) high

external demand for commodities, both renewable and non-renewable resources, at

higher prices; (d) exploitation of newly discovered oil fields in Angola, Chad, and
Equatorial Guinea; and (e) windfall in revenue for oil exporting countries in Africa

because of high oil prices (f) significant increases in Overseas Development

Assistance (ODA), from US$15.3 billion in 2000 to 26.3 billion by 2003. Debt relief,

through the Highly Indebted Poor Countries (HIPC) Initiative, accounted for most of

the increase in ODA; and (ECA 2004, OECD 2005, and Tahari et al. 2004).

Despite recent progress, more efforts are needed to accelerate economic growth to

benefit not only a few people, but a broad spectrum of citizens. This year - 2005—

has seen growing attention being given to Africa's development challenges by the

international community. A number of initiatives - on-going and new ones ~ aimed

at accelerating economic growth and improving the quality of life of Africans are

receiving increased international attention and support and they include the following:



First, NEPAD is an Africa-owned and managed program to accelerate economic and

social development of the continent. The long-term objective of NEPAD is to

eradicate poverty in Africa and to place African countries on a path of sustainable

growth and development. NEPAD provide a new framework on Africa's interaction

with the rest of the world, including the industrialized countries and multi-lateral
institutions.

African leaders have pledged to achieve these objectives by: (a) strengthening

mechanisms for conflict prevention, management and resolution; (b) promoting and
protecting democracy and human rights; (c) restoring and maintaining

macroeconomic stability; (d) instituting transparent legal and regulatory frameworks

for financial markets and auditing of private companies and the public sector; (e)

revitalizing and extending education, technical training, and health services; (e)

promoting the role of women in social and economic development; (g) building the

capacity of states in Africa to set and enforce the legal framework, and to maintain

law and order; and (h) promoting the development of infrastructure, agriculture, and

its diversification into agro-industries and manufacturing for the domestic and export
markets.

Second, the Commission for Africa was set up in 2004 by British Prime Minister

Tony Blair to "define the challenges facing Africa, and to provide clear

recommendations on how to support the changes needed to reduce poverty." This

Commission of 18 persons, with a majority from Africa, came with a coherent

package of recommendations in 2005 covering: governance and capacity building;

peace and security; investing in people; growth and poverty reduction; improvement

in Africa's capacity to trade and removal of trade barriers; and mobilization of
financial resources to implement these recommendations.

Third, the Group of eight industrialized countries (G-8 countries) decided in June
2005 to cancel more than $40 billion that 18 Heavily Indebted Poor Countries owe to

the World Bank, the International Monetary Fund, and the African Development
Bank. Fourteen of thel8 eligible countries (i.e. post-HIPC completion point
countries) that will benefit from this 100% cancellation of multilateral debt are from

Africa. They are Guinea, Burkina Faso, Ethiopia, Ghana, Madagascar, Mali,
Mauritania, Mozambique, Niger, Rwanda, Senegal, Tanzania, Uganda, Zambia.

Finally, the United Nations Millennium Project is an independent advisory body

established by the UN Secretary General to come up with the best strategies for

countries to meet the Mellinnium Development Goals (MDGs). The Commission

published its report in January 2005. African countries have adopted the MDG
exercise as planning tool to address poverty and growth (UN Millennium Project
2005).

In all these initiatives, African leaders have been very clear that they are not asking

the world for handouts, but for first, a helping hand through debt relief and increased
development assistance and as I mentioned earlier, development assistance increased



from US$15.3 billion to $26.3 billion from 2000-2003 and the hope is that this trend
would continue.

Second, the leaders have called for a leveling of the playing field in global trade.

Trade is one of the drivers of economic growth in Africa, but the continent's share of

global exports declined, from 6.3% in 1980 to 2.5% by 2000. One of the major

reasons for this decline is that African exports face barriers to markets in

industrialized countries. These barriers include high tariffs and the subsidies

producers in developed countries enjoy. For example, Mali's main export is cotton

and in 2002, it lost US$43 million in export revenues because the United States and

European Union subsidies to their farmers resulted in a drop in cotton prices. Cotton

prices rebounded in 2003, increasing by 37% because of the drop in cotton supply

from China so this increase may be temporary (ECA 2004).

The European Union and the United States have taken some modest steps to address

the issue of market access. The United States Congress passed the Africa Growth and

Opportunity Act AGOA) in 2000, which provides eligible African countries liberal

and duty free access to the U.S. market. The European Union also passed the

"Everything but Arms" (EBA) regulation in 2001, which grants duty-free access,

without quantitative restrictions, for all products, except arms and munition, from the

least developing countries entering the European market. While these limited efforts

are welcomed more needs to be done to address market barriers that Africa and other

developing countries, especially through the Doha Round of multilateral trade
negotiations.

B. Concept of Sustainable Development

i. Definition

As African countries seek to build on the momentum of economic growth in 2004,

the issue of the long-term sustainability of development comes up, particularly for a

continent whose main sources of growth are its finite natural resources. The key

question is whether Africa is on a sustainable development path. There are no easy

answers to this question because the concept of sustainable development is not

simple, from both conceptual and operational perspectives.

Sustainable development gained prominent status in the development community

following the publication of the report of the Bruntland Commission, which was

chaired by the then Prime Minister of Norway, Mrs. Gro Harlem Bruntland. The

Commission's report defined sustainable development as development that "meets

the needs of the present without compromising the ability of future generations to
meet their own needs."

Five years after the Bruntland Commission's report was published, world leaders

met in Rio de Janeiro, Brazil to re-affirm their commitment to sustainable

development. The leaders adopted a global program known as Agenda 21, which



sets a new agenda for sustainable development. A decade later, world leaders met

again at the World Summit on Sustainable Development (WSSD) in Johannesburg,

South Africa where they agreed in a Declaration that "poverty eradication, changing

consumption and production patterns, and protecting and managing the natural

resource base for economic and social development, are overarching objectives of,

and essential requirements for, sustainable development". The leaders committed

themselves to the Johannesburg Plan of Implementation, which lays out a socio-

economic and environmental program to achieve sustainable development

The Bruntland Commission's definition of sustainable development continues to

generate three broad types of reaction. First, some supporters see this definition as a

signal to the world to constrain over-consumption, particularly in developed

countries. Second, critics of the definition see it as a way to constrain free market

economic growth in the United States, Western Europe, and Japan because it

constraints "human freedom" and "economic freedom". The third category of

reaction considers the Commission's definition to be too vague to operationalize.

Among the questions that have been raised, but with no easy answers, include the

following (Furtado et al. 2000):

(a) How do intermediate and long-run decisions on resource management affect

equity between people of different generations (inter-generational equity) and

equity between people of the same generation (intra-generational equity)?

(b) What should we leave to future generations to ensure that they are not

disadvantaged by present consumption; the same physical stock of resources, the

same amount of resources per capita, or the potential for being at least as well off in

economic and social sense?

Some guidelines have been developed to help make sustainable development more

operational. Daly (1990) offered the following widely adopted principles as a

practical guide: (a) limit the human scale to level which, if not optimal, is at least

within the carrying capacity and is, therefore, sustainable; (b) achieve technological

change that increases efficiency and durability while limiting throughput; (c)

preserve the harvesting rate of renewable natural resources at a level below the

regenerative capacity of the environment; (d) preserve waste emission rates at a

level below the assimilative capacity of the environment; and (e) restrict non-

renewable resource use to levels equaled by the creation or accessing of renewable

substitutes.

Thousands of academics have tried to provide alternative definitions for sustainable

development, but there is still no universally accepted definition. My intention in

this paper is not to enter into the debate on the definition of sustainable

development, but to point out that the Bruntland Commission, for the first time,

brought to the attention of the world the different inter-related dimensions of

sustainable development - economic, social, environmental, and intra and inter-

generational equity aspects.



This paper, as I noted earlier, focuses on the environmental aspect of sustainable

development. Environmental sustainability is an important subject for African

countries because they depend on their natural resources - both renewable and non-

renewable resources - as the main sources of economic growth. These resources are

part of ecological systems (or ecosystems) that provide a variety of services. There

are four types of services that ecological systems provide (Biggs et al. 2004):

(a) First is provisioning services - These are products that are obtained from

ecosystems such as food, freshwater, timber, ftielwood, fiber, medicines and other

biochemicals, and genetic resources.

(b) Second, regulating services - They are benefits obtained from regulation of

ecosystem processes, for example, climate regulation, disease regulation, water

regulation, water purification, and pollution.

(c) Third, cultural services - They are non-material benefits obtained from

ecosystems, including spiritual and religious values, recreation and ecotourism,

aesthetic values, inspirational, educational, sense of place, and cultural heritage.

(d) Finally, supporting services - These are services such as soil formation, nutrient

cycle, and primary production that are essential for the production of the above

ecosystem services.

The provisioning services, in particular, provide the natural assets or capital that

drive economic growth in Africa. They are renewable natural resources such

agricultural, forestry, and fishery products as well as non-renewable natural

resources such as minerals, crude oil, and gas. The ecological systems that provide

these assets or capital are fragile and any changes associated with their exploitation

should not go beyond a threshold where they lose their ability to provide in future

the previous level of services within a reasonable time (Biggs et al. 2004). One of

the targets of the MDG Goal 7 - "Ensure Environmental Sustainability"—

underlines the importance of maintaining the integrity and functions of ecological

systems by urging nations to "... integrate the principles of sustainable development

into country policies and programs and reverse the loss of environmental

resources."

ii. Traditional Resource Management Systems in Africa

The concept of sustainable development is not new to Africa. Traditional African

societies understood the reality that their survival depended on sustainable

management of the natural environment. From childhood, the African is taught to

live in harmony with nature, the basis for their survival. Nature was the source of

their food, shelter, medicinal plants, and other essentials of life.



Traditional approaches to conservation and sustainable use of natural resources was

based, among other things, on the following principles:

(a) First, protect habitats of religious significance, including those considered to be

the dwelling places of gods. Habitats such as forests, lakes, springs, and the

headwaters of rivers were designated as sacred groves. Access to these areas, which

were primarily for religious rituals, was severely limited.

(b) Second, protect the most vulnerable plants and animals from overexploitation.

Some animals were protected from being harvested during the most vulnerable

stages of their life cycle. For example, among the Ndebele and Shona people of

Zimbabwe, animals such as pangolin (Mamis sp), lion {Panthera leo), and

porcupine {Hystrix cristata) were considered rare and slow breeders. Therefore,

people could kill them only with the King's permission or for medicinal purposes

only.

(c) Third, traditional societies protect important species in a variety of ways,

including designating them as representatives of their ancestors. They allowed the

use of such plants and animals only during religious rituals or important social

ceremonies.

(d) Fourth, sustainable use of natural resources is emphasized. Harvesting pressure

was kept relatively low because it is a taboo to kill more animals that was needed

for survival.

(e) Fifth, pastoralists have developed established traditional seasonal movements

that are determined by the availability of pasture and water for their livestock.

These movements help to reduce pressure on rangelands, avoiding overgrazing.

(f) Finally, traditional communities have developed communal land ownership and

stewardship to ensure sustainable use. Land use is tailored to suit the local

environment. These communities ensure that the selection of crops and tools are

compatible with local soil and climatic conditions. The Sissala fanners in northern

Ghana, for example, use indicator plants, soil color, and soil-moisture relationship

to identify and classify soil types for agricultural use. Crops and the types of

farming tools are carefully selected to minimize disturbance to ecosystem stability.

The power of traditional institutions and norms to ensure sustainable use of natural

resources has significantly eroded because of changes in religious beliefs; increased

demand for space and natural resources for rapidly growing population in most part

of the Africa; and a shift from subsistence to market economies that has increased

harvesting pressure on natural resources. The challenge for African countries is to

build on the principles of traditional resources management to develop natural

resource management regimes to meet today's realities.



iii. Regional and International Cooperation

African nations continue to take measures to strengthen regional and international

cooperation on sustainable development. Post-independent African governments

recognized the importance of sustainable management of natural resources because

of the critical roles they play in the economic, social and cultural life of their

people. This recognition resulted in the adoption by 30 African countries of the

African Convention on the Conservation of Nature and Natural Resources (Algiers

Convention) in Algiers, Algeria in 1968.

The Algiers Convention was revised and adopted by African countries in July 2003.

Building on experience since 1968, the revised Algiers Convention is aimed at

enhancing environmental protection, fostering the conservation and sustainable use

of natural resources, and harmonizing and coordinating policies in these fields to

achieve ecologically rational, economically sound, and socially acceptable

development policies and programs.

Four years after the adoption of the original Algiers Convention in 1968, Africa

nations joined other countries at the Stockholm Conference on the Human

Environment in 1972. This conference gave impetus to global efforts to incorporate

sound environmental management practices into the development agenda.

At the national level, African governments were motivated by the Stockholm

Conference to establish environment ministries or agencies and enact environment

legislation. The first environment ministry in Africa was established in the

Democratic Republic of Congo in 1975 (UNEP 2002). The environment ministries,

though often politically marginalized in the face of other urgent demands on a

country's resources such as poverty, safe water, and health care, worked hard to

initiate policy and institutional reforms in support of sound environmental

management.

At the regional level, the Stockholm Conference catalyzed the decision by African

Environment ministers to establish the African Ministerial Conference on

Environment (AMCEN) in 1985. AMCEN continues to provide leadership to

highlight Africa's perspective on environment and development issues at

international forums. Despite its important contributions, African nations face

enormous challenges that compromise AMCEN's effectiveness. These challenges

include limited harmonization of sub-regional environmental issues for effective

action; difficulties in translating global environment concerns into action on the

ground at the national, sub-regional, and regional levels; the need to strengthen

AMCEN's advocacy role in inter-governmental processes such as the World Trade

Organization, that are beginning to take into account environmental considerations

in their decision-making (UNEP 2002).



At the global level, the Stockholm Conference led to the establishment of the

United Nations Environment Program in 1972, the only United Nation's agency

with its headquarters in Africa, in Nairobi.

African countries continue to play important roles at the regional and global levels

to address international environmental issues. At the regional level, cooperation

among African countries, in many cases under the auspices ofAMCEN, has led to

important regional environmental agreements including:

(a) The Convention for Cooperation in the Protection and Development of the

Marine and Coastal Environment of West and Central Africa (Abidjan Convention)

1984.

(b) The Convention for the Protection, Management and Development of the

Marine and Coastal Environment of the Eastern African Region (Nairobi

Convention) in 1985.

(c) The Convention on the Ban of the Import into Africa and the Control of

Transboundary Movement and Management of Hazardous Waste Within Africa

(Bamako Convention) 1991.

African countries are also parties to several global conventions that are very

relevant to environment and development issues facing Africa. These conventions

include the following:

The Convention on International Trade in Endangered Species of Flora and Fauna

(CITES), which is aimed at ensuring that commercial trade in wildlife and wildlife

products does not put species at risks of extinction. The biggest impact CITES has

had in Africa is on the ivory trade. The ivory trade was banned worldwide in 1989,

and this resulted in a precipitous price drop, from about $300 to $10-20 per kilo,

discouraging poaching of endangered elephant populations.

The Ban is strongly supported by several African countries, particularly Kenya,

which was struggling to control elephant poaching. However, Zimbabwe, Namibia,

and Botswana have led opposition to the ban, arguing for a lifting of the ban

because it is a disincentive to conservation. These countries argue that, through

effective conservation efforts, they have been successful before and after the ban, in

increasing their herds of elephants. Therefore, their elephant population needs to be

culled and ivory and meat sold to prevent them from exceeding the carry capacity

of their range.

CITES agreed to a one-time relaxation of the ban in 1997. Zimbabwe, Namibia, and

Botswana were allowed a one-time sale of a total of 60 tons of ivory stocks to only

Japan. The ban was temporary lifted because the three countries had met the

following conditions: (a) demonstrated improvement in enforcement and control

systems; (b) proceeds from the one-time sale would benefit elephant conservation;



(c) establishment of international systems to monitor trade in elephant products and

poaching of elephants; and (d) establishment of a mechanism to re-impose the ban

in case the countries do not comply with conditions under which the ban was

temporary lifted, or if elephant poaching or illegal ivory trade increased.

The following four post-Rio Conventions (i.e. Conventions signed during or after

UNCED) continue to influence environmental sustainability in Africa:

(a) The Convention on Biological Diversity (1992), whose objectives are the

conservation of biological diversity, sustainable use, and equitable sharing of the

benefits from the utilization of genetic resources.

(b)The UN Framework Convention on Climate Change (1992) which is aimed at

stabilizing greenhouse gas concentrations in the atmosphere at a level that will

prevent dangerous anthropogenic interference with the global climate system.

(c) The United Nations Convention to combat Desertification (1992) whose

objective is to combat desertification and mitigate the effects of drought in

countries experiencing serious drought and/or desertification, particularly in Africa.

(d) The Stockholm Convention on Persistent Organic Pollutants (2001) which is

aimed at protecting human health and the environment from persistent organic

pollutants (POPs).

One of the challenges facing African countries in translating these and other

international environmental commitments into action on the ground is limited

financing. Fortunately, unlike pre-Rio Conventions, the post-Rio conventions have

a mechanism to finance their implementation. This mechanism, the Global

Environment Facility, was established in 1991 to provide grants and loans to

finance projects that protect the global environment and promote sustainable

development. The GEF is discussed further in the Financing for Environmental

Sustainability section of this report.

C. Status of Major Ecological Systems Associated with Economic Growth in

Africa

Africa's natural resources, as I noted earlier, are the main sources of economic

growth for most of the countries, and they are being exploited to meet both

domestic and international consumption. Significant changes in resource use

patterns have occurred over time, which have had differential impacts on the

resilience of ecological systems to continue providing the natural capital needed to

sustain economic growth.

One key environment and development question on Africa is whether countries are

on a sustainable development path, but there are no easy answers to this question.

This section of the paper provides some insights into this question by examining the

impacts of development activities on ecological systems in Africa. It focuses
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specifically on utilization patterns of the following economically important natural

resources and their impacts on ecological systems - agricultural lands, forest

resources, freshwater resources, coastal and marine resources, mineral resources,

the cross-cutting issue of biological diversity, and the urban environment.

i. Agricultural lands

Agriculture is an important sector in the economies of African countries. In Sub-

Saharan Africa, for example, agriculture accounts for 40% of the value of exports

and 30% of GDP. It is also responsible for up to 30% of foreign exchange earnings

and 70-80% of employment (InterAcademy Council 2004).

Arable land in Africa covers an area of 630 million ha, 21% of the continent's total

land area. Before the colonial period, Africans utilized the following six major food

staples (Lewis and Berry 1988): (a) tree-like crops such as banana, which are found

mainly in the humid areas of the Congo basin; (b) date palm in North Africa and the

lower Nile valley; (c) livestock in the drylands; (d) grains such as corn, sorghum,

millet, rice, and teff in the wet-dry areas; (e) root crops such as yam and sweet

potato in the more humid-dry areas and the rain forests; and (f) fishing along the

coast and freshwater bodies. Production was small-scale and mainly for subsistence.

Major transformation of agriculture in Africa, from largely subsistence farming

systems, to commercialization, began during the colonial period around the 1880s.

Colonial administrations began transforming agriculture to produce commodities

for export, using the following three models (Lewis and Berry 1988): (a) providing

tax incentives for African farmers to cultivate export crops; (b) expropriating

African-owned land or the so-called "unoccupied land" to establish plantations with

European managers and African labor. This system was more common in Southern

Africa, where African and Indian migrant labor was used; and (c) displacing

African land owners or expropriating "unoccupied land" and transferring it to

European settler farmers.

The main export commodities from the colonies were: (a) West Africa - peanuts,

gum, cocoa, palm oil, and rubber; (b) Central Africa - palm oil, cotton, and coffee;

(c) East Africa - sisal, cotton, coffee, tea, corn, sugar cane, and cattle; (d) Southern

Africa - cashew, coffee, sisal, tea, tobacco, and livestock; and (e) North Africa -

cotton and livestock.

The commodity export growth strategy of the colonial period continues today in

most African countries. Agricultural production and export continues to be the main

driver of economic growth, employing about 68% of the workforce in Sub-Saharan

Africa and 37% in North Africa (UNEP 2002). Export of agricultural products from

Africa was valued at US$— in 200—. Africa is a leader in the production of some

agricultural commodities. For example, Africa accounted for 67% of total world

production of cocoa, 16% of coffee, and 5% of cereals in 2000 (FAO STAT 2001).

11



Rapidly growing population in Africa and expansion of the export market for

African products have resulted in significant increases in the demand for Africa's

agricultural products. This increase has catalyzed two types of transformation in

African agriculture. First is the expansion of arable land area, particularly in Sub-

Saharan Africa, where land under cultivation continues to expand, even to

ecologically fragile marginal areas. Because of this, the area under permanent crops

rose from 150 million ha in 1993 to 162 million by 2002 (World Resources Institute

2004).

The second agricultural transformation is intensification, and this has occurred more

widely in North Africa than in Sub-Saharan Africa. Intensification involves the use

of irrigation to provide reliable water supply for agriculture and/or the use of

agrochemicals fertilizer, pesticides, and herbicides to boost production. Only about

7% of arable land in Sub-Saharan Africa is irrigated, compared with 33% in Asia

(Movik et al 2005). More agricultural lands are irrigated in North Africa, ranging

from 100% in Egypt to 15% in Morocco and Sudan, where rainfall is more reliable

(FAOSTAT 2001). In terms of chemical fertilizer use, African farmers use about

4.3 million tons annually. Egypt and South Africa are the biggest users of fertilizer,

nearly 1.3 million tons and 970,000 tons respectively (World Resources Institute

2004).

Africans have also developed production systems, based mainly on livestock, on

rangelands. Africa's rangelands are found in the arid and semi-arid zones (i.e.

drylands), an area that covers about 320 million ha, 10.7% of the continent's total

land area (WRI 2000). The most dominant land use in the drylands is pastoralism,

which is not only a system of livestock production, but also a way of life. The

major pastoral groups in Sub-Saharan Africa include the Fulani, Masai, Tuareg,

Somali, Oroma, Turkana, and Afar.

African pastoralists have been able to survive in the harsh conditions of the dryland

for centuries because they have developed traditional coping and risk management

strategies. These strategies include raising a variety of animals with different levels

of physiological and behavioral adaptation and tolerance for water scarcity, pasture

quality, high ambient temperatures, and strong solar radiation. Their livestock may

include camels, cattle, sheep, and goats in varying proportions, each of which has

different nutritional needs, water requirements, and disease resistance. Another

survival technique is that the pastoralists follow an established pattern of seasonal

movement to find pasture and water. Five countries - Ethiopia, Kenya, Nigeria,

Sudan, and Tanzania- account for about half of the livestock population of #.

1. Ecosystem Impacts of Agriculture

Both crop and livestock production can have significant negative impacts on

ecological systems that support agriculture- mainly land degradation and the loss of

biological diversity, particularly those important to agriculture.
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a. Arable Land

Land degradation refers to "any form of deterioration of the natural potential

of land that affects ecosystem integrity either in terms of reducing its

sustainable ecological productivity or in terms of its biological richness and

maintenance of resilience", (GEF 1999). More than one-fifth of Africa's

cropland, 126 million ha, is degraded. There are three unsustainable

agricultural practices that are the main causes of land degradation on

agricultural lands: shortened fallow periods, poor water management in

irrigation schemes, and misuse of agrochemicals (UNEP 2002).

Firstly, most farmers, particularly in Sub-Saharan Africa, do not use chemical

fertilizers. To maintain soil stability and fertility, farmers typically leave land

to fallow for 15-20 years. However, many countries the fallow period has

been significantly shortened to 3-5 years or completely abandoned because of

high demand for farmland by a rapidly growing population.

Weak property rights in many African countries have further accelerated land

degradation, particularly in small holdings. Property rights include

recognizing people's ownership and/or access right to land and other natural

resources, and it is essential if the poor are to invest in sustainable land

management practices. In many cases, secure rights serve as incentives to

develop and sustainably manage their own resources, and thus to minimize

migration into environmentally fragile lands.

Traditional African communities have indigenous systems for defining access

and property rights that encourage conservation and sustainable use of natural

resources. These systems have their own institutional structures that are

culturally and socially acceptable. They define the rights and responsibilities

of resource users, who are typically members of a tribe or clan, but they also

apply to encroachment.

Many of the traditional tenure systems in Africa have been replaced or

weakened by central government control, which began during the colonial era.

One of the casualties of these changes is lack of recognition for customary

rights in the "formal legal system". As a result, some customary landholders

are regarded as "squatters" on government land. Therefore, they have little or

no incentive to invest in activities to support sustainable land management

such as sustainable farming practices, reforestation and erosion control

measures.

Secondly, a land use practice that contributes to land degradation is

mismanagement of irrigation schemes. Agriculture accounts for about 85% of

water use in Africa, but it has the lowest value added per unit of water not

only in Africa, but throughout the world. Moreover, poor water management

can contribute to land degradation, mainly waterlogging and salinization of
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soils, which occurs in irrigation schemes that have inadequate drainage,

overuse of water, and, to a limited extent, seepage from canals and ditches.

Thirdly is the misuse of agrochemicals, including fertilizers to increase yields

and pesticides to reduce crop losses to pests. Many African Governments

provide subsidies to promote the use of agrochemicals, but overuse can lead to

land degradation. Overuse of fertilizers can also pollute waterbodies, leading

to algal blooms because they become over-enriched with nitrogen and

phosphates. This condition negatively affects the survival of aquatic life

because it results in low oxygen concentrations.

Inappropriate use of pesticides and stockpiles can lead to land degradation.

Stockpiles of obsolete pesticides, comprising mostly of persistent organic

pollutants (POPs), have been found in nearly every African country. POPs are

among the most dangerous chemical threats to human health and the

environment. These stockpiles include pesticides such as aldrin, dieldrin,

endrin, chlordane, heptachlor, DDT, mirex, hexachlorobenzene, and

toxaphene, which are among the 12 POPs whose production and use is banned

under the Stockholm Convention on POPs.

These chemicals are banned because of the devastating impacts they can have

on human health and the environment. POPs are highly stable compounds that

persist in the environment for years or even decades, moving across national

boundaries through the atmosphere and waterbodies. They accumulate in the

tissue of living organism through the food chain, drinking water, and the air

we breath, causing serious health effects such as cancer, allergies, damage to

the central nervous system, birth defects, and disruption of the immune

system. There are about 50,000 tons of obsolete POPs stockpiles across

Africa, acquired mostly through development assistance, that need to be safely

destroyed to prevent further contamination of soils, water, air, and food

sources (GEF 2005).

Finally, unsustainable agricultural practices can lead to the loss of biodiversity

important to agriculture. Africa's rich agrobiodiversity, the wild relatives of

domesticated plants and animals and their gene pool, are being used to

develop hybrids that are less vulnerable to diseases and other kinds of stress,

improve yields, and enhance the quality of agricultural produce. For example,

the germplasm from a variety of barley native to Ethiopia was used to develop

a new variety of barley resistant to a destructive virus that was destroying the

barley crop in California, saving farmers about US$160 million annually in

crop losses (Biodiversity Support Program 1990).

b. Rangeland

Land degradation is also the major challenge facing the rangelands of

Africa, as a result of overgrazing. Overgrazing is the loss of vegetation on

rangelands in areas where livestock density exceeds the carrying capacity of
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the land. As a result, the soil becomes compacted because of trampling by

livestock, making soils more susceptible to wind or water erosion. Africa

has the highest livestock densities in the world. The Sahel, for example,

supports more than 40 tropical livestock units per square kilometre on

constantly shrinking rangelands (White and Nackoney 2003). It is, therefore,

not surprising that about one-quarter of Africa's drylands have been

classified as "strongly" or "extremely" degraded (World Resources Institute

2000).

The three major drivers of overgrazing are restrictions on the traditional

movement of pastoralists across international borders, encroachment of

rainfed agriculture into rangelands, and the unintended consequences of

some donor-funded programs to assist pastoralists.

The creation of modern states in Africa, many with arbitrary boundaries

drawn by the colonialists, has placed restrictions on the traditional

movement of pastoralists to pasture in other countries. Pastoral groups

whose movements across national boundaries have been adversely affected

by border restrictions include the Fulani, who traditionally cross the borders

of Burkina Faso, Mali, Chad, Niger, Nigeria, and Cameroun; the Somali on

the Kenya/Somalia border; the Borana on the Kenya/Ethiopia border; and

the Karamoja on the Kenya/Uganda border. Pastoralists constrained within

national borders are compelled to overuse the limited rangelands available

to them within a modern African state.

The encroachment of rainfed agriculture into rangelands, continues to occur

in several African countries where cultivation is expanding into marginal

lands that are best suited for low intensity grazing typical of traditional

pastoral systems. This situation has further reduced the area of rangelands,

leading to overgrazing. In addition, cultivation of these lands, mainly with

cereals, with shorter or no fallow periods, has resulted in low crop yields, as

well as making such marginal lands more susceptible to wind and soil

erosion.

Finally, African Governments and international donor agencies have over

the years supported a variety of interventions aimed at improving the quality

of life of pastoralists and minimizing further degradation of rangelands.

These interventions include sendentarization: the placing of pastoralists in

permanent settlements to make it easier to provide them with alternative

livelihoods, including irrigated agriculture and improved access to services

such as health, education, clean water, and veterinary services. One such

example is the use of controlled grazing schemes, such as the group ranches

that were introduced in Kenya and Tanzania. Groups of pastoralists in these

countries were given titles over specific land areas. In Kenya, for example,

200 families each received an average of 2,000 ha of land. The groups
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established and enforced land management rules, and boreholes were

constructed to provide water for pastoralists and their livestock.

Although these interventions were well-meaning, many of them did not

meet their intended long-term goals, because they were incompatible with

the lifestyle of pastoralists. Many of the settlements were abandoned

because the pastoralists, in Turkana and Borama in Kenya, for example,

were unable to adapt to a sedentary lifestyle. In the case of the group

ranches, many did not achieve their goals because internal conflicts

undermined the enforcement of agreed land management rules.

Other donor-funded programs provided boreholes to make clean water more

accessible to both people and livestock. The unintended consequence of

such programs was increased land degradation, because herders

concentrated their animals in the limited areas around the boreholes. This

caused soil compaction around the water points because of trampling and

overgrazing by local livestock and those of herders outside a community

who were attracted to the area by the availability of water.

ii. Forest Resources

Africa's forests cover an area of about 650 million ha, representing about

21.8% of the continent's total land area and 16.8% of the world's forest cover

(FAO 2003a). The distribution of Africa's forests is uneven. Central Africa

has the largest forest cover: 240.7 million ha, representing 37% of the total

forest area in Africa. On the other end of the spectrum is North Africa, which

has the least forest coverage, 68.2 million ha or 10.5% of Africa's total forest

area (Table 1). These forests support a rich diversity of flora and fauna

estimated to be about 1.5 million species (WCMC 2000). More details will

follow in the biodiversity section of this paper.

Table 1. Forest Cover in the Sub-Regions of Africa

Sub-Region

North Africa

West Africa

East Africa

Southern

Africa

Central Africa

Total Land

Area (million

ha)

941.4

505.3

411.1

591.1

551.5

Forest Area

(million ha)

68.2

72.2

85.6

183.1

240.7

Percentage of

Africa's Total

Forest Area

10.5

11.1

13.2

28.2

37.0

16



Total Africa 2,878.4 649.9 100.0

Source: FAO2001d.

Africa's forest resources contribute significantly to economic growth, particularly

in West and Central African countries, with timber as the main export product.

Commercial logging for exports dates back to 1823, when shipbuilders in England

imported African oak (Milicia excelsa) into Liverpool (Adeyoju 1976).

Roundwood and sawn wood are currently the main exports from Africa. In 2000,

Africa accounted for 699 million cubic metres of roundwood production, up from

340 million cubic metres in 1980. This represents 20% of the total world

production. However, only 10% of the production was exported, because it is low

value-added. The remaining roundwood was used as woodfuel, including charcoal

(FAO 2003a; FAO 2002a). For the more value-added wood products, Africa's share

of global production is minimal. In 2000, Africa accounted for only 1.8% of

sawnwood production, 1.1% of wood-based panels, 0.7% of fibreboards, and 0.9%

of paper and paperboards (FAO 2003a).

Woodfuel is a very important source of energy for both urban and rural households.

In fact, Africa is the largest consumer of biomass energy in the world. Biomass

accounts for 86% of total energy needs in Sub-Saharan Africa (excluding South

Africa, where woodfuel accounts for only 5% of the energy needs). At 5% of the

total energy needs, North Africans are the least dependent on woodfuel (FAO

2001).

Africa's forests also provide non-timber products that are important for food,

shelter, clothing, medicine, etc. One non-timber product that is an important source

of animal protein is bushmeat, from small animals and invetebrates. Bushmeat

provides 80-90% of the animal protein needs of people in Liberia, 70% in southern

Cote d'lvoire, and 55% in Sierra Leone (UNEP 2002).

Other non-timber products including oils, gum, latex, resins, tannins, waxes, edible

oils, rattan, bamboo, spices, and dyes, are becoming important export products

(Park 1992; UNEP 2002). Gum arabica, for example, is a major source of foreign

exchange for Sudan, which accounts for 80% of the world production (FAO 2003a).

Africa's natural forests (and other vegetation types) are also valued for non-

consumptive uses, including for their cultural and spiritual values, as indicated

earlier.

Forest plantations are increasingly supplementing wood products from natural

forests in Africa, providing mainly wood for the pulp and paper industry and

woodfuel. There are about 8 million ha of forest plantations in Africa, representing

only 4.3% of the world's total plantation area. More than half of these plantations

are found in five countries - South Africa, Algeria, Nigeria, Sudan, and Morocco

(FAO 200Id).
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1. Ecosystem impacts of forest exploitation

The major challenge facing Africa's forests is deforestation. Africa is losing its

forest cover at a rate of about 0.8% annually. This average masks the wide range

of deforestation rates among African countries, from 0.1 per year in the

Democratic Republic of Congo and Central Africa Republic, to 9% in Burundi

(FAO 2003b). These statistics highlight a very disturbing trend, because although

Africa accounts for only 16.8% of the world's forest cover, it was responsible for

56% of the loss of forest cover in the world betweenl990 and 2000. Three

African countries ~ Sudan, Zambia, and Democratic Republic of Congo-alone

accounted for about 44% of this loss (FAO 200 Id).

One of the major causes of deforestation in Africa is commercial logging. The

main drivers of deforestation are logging concessions policy and institutional

failures, for example, low forest fees such as royalties, land rents, license fees,

taxes; and unsustainable logging practices.

The process of deforestation often begins with commercial loggers who build

roads to facilitate logging of primary forests. Commercial logging does not only

extract high-valued timber species, but it can also cause extensive damage to

surrounding vegetation. Moreover, logging roads make forests more accessible

for exploited by other people. As a result, logging is often followed by other

drivers of deforestation such as clearing of land for agriculture, particularly for

shifting cultivation; small-scale mining; and human settlements. Deforestation is

also accelerated by weak government institutions that are unable to develop and

implement sustainable forestry practices.

The high population growth rates in Africa continue to accelerate deforestation

because of the increased exploitation pressure they put on forest resources. This

effect is very evident, especially in Burundi and Rwanda where the population

density is 255 persons/km2 and 293 persons/km2 respectively. Because of

population pressure, only 3.7% of the total land area of Burundi and 12.4% of

Rwanda are covered with forests (FAO 2003a).

Deforestation has negative impacts on important ecological processes such as

climatic variability, soil quality, and water quality. For example,
evapotranspiration and the cloud cover above forests play an important role in the

thermal balance in the earth's atmosphere as well as local and regional climatic

variability. It is for this and other reasons that deforestation in West Africa is

blamed for the droughts in the Sahelian parts ofNorth Africa (Park 1992).

Deforestation can also contribute to global climate change because it releases

carbon from forest vegetation and soils. It is estimated that closed primary forests

contain about 280 tons of carbon per hectare (GEF 2002). Another ecological

process that deforestation can undermine is the role of forests in maintaining

freshwater quality. Forests filter freshwater and reduce soil erosion and
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sedimentation, ensuring clean water supplies. When deforestation occurs,

especially in upper watersheds, it can increase sediment load in water bodies, with

negative consequences for water quality and aquatic life.

iii. Freshwater

Freshwater is critical for human survival, and Africa accounts for 9% (or 4,050

km3 of the world's freshwater resources (World Resources Institute 2000). The

distribution of surface water (rivers and lakes) and groundwater varies across the

continent, depending on rainfall distribution. West Africa and Central Africa, with

significantly higher rainfalls, have much larger freshwater resources than the

dryer areas of North Africa. The Democratic Republic of Congo alone accounts

for about 25% of the average annual freshwater resources in Africa, about 935

Km3/yr, compared with 0.4 km3/yr (or 0.01%) for Mauritania (UNDP 2002).

It is also not surprising that the wettest country in Africa, the Democratic

Republic of Congo has the largest river in Africa, the Congo River. The Congo

river is also the third largest in the world, with an annual discharge of 56,640

cm3. The other major rivers are the Nile, Niger, Zanzibar, Orange, Limpopo, and

Senegal (Lewis and Berry 1988) (Table 2).

Table 2. The Top Six Major Rivers in Africa

River

Congo

Nile

Zambezi

Niger

Limpopo

Senegal

Average

Annual

Discharge

(cm3)

56,640

11,894

7,080

No data

2,870

775

Drainage

Area (km2)

3,690,000

3,350,000

1,330,000

1,512,000

1,070,000

235,000

Length

(km)

4,600

6,485

3,520

4,160

1,760

No data

Source: Lewis and Berry 1988.

Another important source of freshwater is Africa's lakes. In fact, three of the 10

largest freshwater lakes in the world are in Africa: Lake Victoria (with a volume

of 69,500 km3 of freshwater), Lake Tanganyika (32,900 km3), and Lake Malawi

(29,660 km3) (Shunway 1994). All the major freshwater lakes in Africa, except

Lake Tana in Ethiopia, are transboundary. The people of North Africa depend

more on groundwater for freshwater. For example, groundwater accounts for 95%

and 60% of all freshwater withdrawals in Libya and Algeria respectively (UNEP

2002).
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Africa's freshwater bodies - surface and groundwater-- are important sources for

drinking water for its people. The average amount of water available to a person

in Africa is 5,720 m3 per year compared with a global average of 7,600 m3 per
year (UNEP 2002). Only 58% of Africans have access to safe drinking water
compared with 84% in Asia (Commission for Africa 2005). There are also great

disparities across the sub-regions in Africa as well as rural-urban differences.

Agriculture, particularly irrigation, is the biggest user of freshwater in Africa,
accounting for about 63% of all withdrawals (Shikomonov 1999) Freshwater

withdrawals for agriculture are much higher in North Africa (80%) and Southern
Africa (74%) because of the arid and semi-arid conditions and crop intensification

(FAOSTAT2001).

Africa's freshwater bodies are also a major source for fish, an important source of
affordable animal protein for people, particularly in Gambia, Ghana, Equatorial
Guinea and Sierra Leone where fish accounts for more than 50% of the total
animal protein intake (FAO 2004). In 2002, Africa accounted for more than 24%
(2 million tons) of the total freshwater fish harvests in the world. Uganda, with a
total production of 222,000 tons, ranked among the top ten producers of

freshwater fish in the world (FAO 2004).

Some of Africa's rivers have been dammed to support economic development.

There are more than 1,200 dams in Africa and 52% of them were constructed for
irrigation 20% for municipal water supply, 20% are multi-purpose dams, only 6%
for hydropower generation, and 1% for flood control. The hydropower dams
constructed are very crucial for the countries that benefit from them.
Hydroelectric power accounts for 80% of electricity generated in 18 African
countries and more than 50% in 25 other countries (UNEP 2002). The dams in
Africa have created reservoirs that support important fisheries. Annual fish
catches from reservoirs in Africa ranges from 1,500 tons from Lake Manantah in
Mali to 40,000 tons in the Volta Lake in Ghana (Leveque 1999).

1. Ecosystem Impacts of Development of Freshwater Resources

The four major development activities that have significant adverse impacts on

freshwater ecosystems are construction of dams, introduction of invasive alien

species, deforestation of watersheds, and pollution.

a. Dams

The construction of a dam changes the hydrology and limnology of a river,
causing changes in the timing of flow, quality, quantity, and the use of water,
sedimentation, and biological diversity. One of the casualties of such changes,
particularly when no environmental and social safeguards are implemented, is
floodplain agriculture. Suspended particles in a river end up in the reservoir,

reducing its storage capacity and preventing sediments from reaching
downstream where they are essential for floodplain agriculture.
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One example of such an impact is the development of the Senegal River. The

two dams constructed across this river generate 800GW of electricity annually

and also support irrigation for a 375,000 ha area. However, these dams have

had negative impacts on the productivity of traditional land uses such as: (a)

dryland farming in the sandy upland areas and flood recession agriculture in

the floodplains; (b) fishing in the main channels and floodplains; and (c) cattle

raising in the floodplains (Salem- Murdock and Niasse 1996).

The construction of dams can also have major social impacts in populated

areas. It often requires resettlement of people living in areas to be inundated,

causing intangible consequences such as the loss of spiritual and cultural

values, as well as tangible impacts such as loss of livelihoods. Reservoirs can

also increase the incidence of water-borne diseases such as bilharzia and

cholera.

b. Invasive and alien species

Invasive alien species can upset the ecological balance of freshwater bodies. An

example in Africa is the introduction of nile perch (Lates niloticus) into Lake

Victoria, a lake shared by Uganda, Tanzania, and Kenya. Lake Victoria was

estimated to support at least 350 fish species out of which more than 250

species were endemic (Kaufman 1991). Nile perch, a predator fish was

introduced into Lake Victoria in the 1950s and 1960s to increase fish catch. It is

estimated that nile perch has caused the loss of more than 200 endemic species.

With no natural enemies, the population of nile perch in the lake rose

dramatically, increasing its proportion in the total annual fish catch from 1% in

the 1960s to about 80% (MOFPED 2000).

Fortunately, nile perch now supports a vibrant export fishery on Lake Victoria.

Significant investments in boats and processing facilities have been made to

produce fillet fish for export, particularly to Europe and Israel. However, the

Lake Victoria and other major freshwater fisheries face overfishing because of

overexploitation by artisanal and large-scale fishers. Overcapitalization and the

use of under-sized nets such as beach seines to harvest juvenile fish, and gillnets

and trawlers to catch adult fish, are putting Lake Victoria and many other

fisheries in Africa at risk of collapse.

Another invasive alien species in freshwater bodies in Africa is water hyacinth

(Eichhornia crassipes), a native of the Amazon basin. Water hyacinth has

invaded many waterbodies, including Lake Victoria, Lake Kariba, and Lake

Chivero, where it has formed a dense mat reducing light to aquatic organisms.

Water hyacinth also poses a threat to hydroelectric power dams because it

reduces the storage capacity ofreservoirs and clogs turbines.
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c. Degradation of Watersheds

The watersheds of many of the freshwater bodies in Africa are degraded. For

example, the nine major watersheds in Africa have lost 91-100% of their

original forests (Table 3) (World Resources Institute 2000). The main causes of

deforestation are clearing of the forest for agriculture and overgrazing and this

has resulted in increased erosion and sedimentation, with negative consequences

on water quantity and quality.

Table 3: Status of the Forest Cover for Major Watersheds in Africa.

Watershed

Lake Chad

Limpopo river

Mangoky river

Mania river

Niger river

Nile river

Orange river

Senegal river

Volta river

Percentage

of original

forest lost

100

99

97

98

96

91

100

100

97

Source: World Resources Institute 2000

d. Pollution

One of the main sources of pollution of freshwater bodies in Africa is

agriculture. Excessive use of agrochemicals such as fertilizers and pesticides

continue to have negative impacts on water quality. The other sources of water

pollution are domestic waste water and sewerage, and industrial wastes,

especially from mining operations. In many African countries, waste water and

sewerage are discharged untreated into waterbodies, including wetlands, rivers,

and lakes. Specifically for ground water, the main source of contamination is

seawater intrusion. Excessive withdrawal of groundwater can lead to seawater

intrusion into coastal aquifers, adversely affecting water quality.

iv. Coastal and Marine Resources

Africa's coastal and marine ecological systems -- mangrove forests, beaches,

lagoons, deltas, estuaries, wetlands, and coral reefs, etc. - are biologically diverse

and highly productive. The two major resources that are exploited in Africa's

coastal and marine environment are fish and crude oil.
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1. Marine Fisheries

Fish are one of the most important resources from the coastal and marine

environment. Marine fisheries account for more than 5% of the Gross Domestic

Product (GDP) of Ghana, Madagascar, Mali, Mauritania, Mozambique, Namibia,

and Seychelles. Fish exports from Africa amount to about US$2.7 billion annually.

The fisheries also employ a significant number of people in fishing, marketing, and

processing. In West Africa, for example, there are more than 600,000 small-scale

fishers involved in the Gulf of Guinea fisheries (FAO 200 le).

The three types of fishing operations that are common in most African coastal

nations are artisanal, semi-industrial, and industrial. Artisanal fishers typically use

small canoes, 4-10 m long and powered by 25-40 HP outboard motors, oar, or sail.

The semi-industrial operations comprise wooden boats, 8-37 m in length and

powered by 90-400 horse-power in-board engines, and the industrial operations

utilize steel vessels more than 35 m long. Many of the industrial vessels are owned

by foreign companies that buy fishing rights, enter into joint venture with local

firms, or fish illegally in the Exclusive Economic Zones (EEZs) of African coastal

nations.

2. Crude Oil Production

Nine African countries ~ Nigeria, Angola, Algeria, Congo, Cameroon, Gabon,

Equatorial Guinea, Chad, and Sao Tome — are oil producers and exporters. Most of

this oil is found in delta areas and offshore. Nigeria is the largest oil producer in

Africa and the eleventh largest in the world. The country has proven oil reserves of

about 35.2 billion barrels most of which are found along the Niger river delta.

Nigeria also has about 5 trillion cubic feet of proven natural gas reserves, ranking it

first in Africa and among the top 10 countries in the world (U.S. Department of

Energy, 2005a). Nigeria produces about 2-2.5 million barrels of crude oil for

export, mainly to the United States and Europe.

Angola is the second largest crude oil producer in Africa and most of its production

also occurs offshore, in the northern Cabinda province. Other offshore reserves in

Angola are found in the Kwanza basin, north of Luanda, and along the northern

coast. Angola exports about 350,000 barrels of crude oil a day to the United States

(U.S. Department of Energy, 2005b).

1. Ecosystem Impacts of Coastal and Marine Resources Development

Three human activities that have significant impacts on coastal and marine

ecosystems are human settlements, fishing, and crude oil production.
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a. Human settlements

Most of the major cities and industries in Africa are located on the coast because

of the major role that ocean transportation plays in facilitating trade. However,

cities are a source of pollution that poses a threat not only to coastal and marine

ecosystems, but to public health. Pollutants from these major population centers

include domestic sewerage and industrial effluents. Sewerage, in particular,

exposes coastal communities to diseases such as cholera, typhoid, and hepatitis.

b. Fishing

Overfishing is a major problem for most fisheries in Africa. At a summit in

August 2005, African leaders expressed concern about overfishing in the

continent's waters and called for urgent action to reverse this trend. In West

Africa, for example, overfishing by foreign fleets, mostly subsidized boats from

the European Union, and illegal vessels, are responsible for most overfishing,

especially in the waters off the coast of Mauritania. Because of overfishing, fish

catch per unit effort continues to decline and changes in species composition are

becoming evident. For example, the dominance of trigger fish {Balistes capiscus),

a low-valued species in West African waters was believed to be the result of

overfishing of high-valued fish species.

A second problem for African fisheries is the destruction of fish habitats,

especially mangroves and coral reefs. Mangrove forests serve as a nursery for

fish, including some commercial species. They also protect coral reefs and

beaches from the destructive impacts of storm surges and waves; regulate salt

intrusion inland; and absorb some pollutants. Despite their important role,

mangrove forests are being destroyed at an alarming rate for fuelwood and human

settlements. Nigeria, for example, has lost about 80% of its mangrove forests

because of overharvesting, coastal erosion, and increased salinity (World

Resources Institute 1990). Another invasive alien species, nypa palm (Nypa

fruticans), has taken over mangrove forest areas, further threatening other parts of

Nigeria and the rest of the West African coast.

Coral reefs, which are found more extensively on the coast of Egypt, Djibouti,

Kenya, Tanzania, Mozambique, South Africa, Comoros, Madagascar, Mauritius,

Reunion, and Seychelles, are also under threat. The main dangers they face are

illegal use of dynamite to capture reef fish, mining of coral for construction,

sewerage discharge, industrial effluents, sedimentation, and overfishing.

c. Crude Oil Production

Spills associated with crude oil production can contribute to significant marine

pollution. They occur at a much larger scale in areas where implementation of

environmental safeguards is weak. Nigeria, for example, has had extensive
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Environmental Guidelines and Standards since 2002, but enforcement has been very

lax. Sabotage of pipelines to siphon off oil also plays an important role in oil spills

in Africa, particularly in Nigeria.

Africa's coastal waters are major oil transportation routes, and an accident can have

significant impacts on the coastal and marine environment. For example, the

breakup of the vessel, "Treasure", in 2000, spilled about 1,500 tons of fuel oil,

contaminating marine life and beaches of South Africa. Oil tankers also

contaminate the marine environment when they empty their ballast water.

v. Mineral Resources

Africa produces some of the world's most important precious stones and metals,

including gold, diamonds, uranium, chromium, nickel, bauxite, and cobolt. South

Africa, Ghana, and Zimbabwe are the most dominant mining countries in Africa.

Other countries such as Angola, Sierra Leone, Namibia, Zambia, and Botswana

depend heavily on the mining sector for most their foreign exchange earnings.

Apart from large commercial mining operations, artisanal mining is also widespread

in Africa. It is particularly attractive in communities where there are very few

livelihood opportunities.

1. Ecosystem Impacts of Mining

The three major environmental and public health issues associated with mining are

air pollution, water pollution, tailings, and abandoned mine sites. Dust is released in

open pit mining as well as when ore is crushed, contributing to air pollution. This

type of dust contaminates soil, water, and vegetation in the area surrounding a mine.

Smelting of ore also contributes to air pollution. For example, smelting of copper

and other non-ferrous metals releases significant sulfur dioxide into the atmosphere,

leading to local or regional environmental consequences such as acid rain (UNEP

2000).

Another consequence of mining is water pollution, particularly pollution by acidic

and metal bearing solutions that are typically associated with minerals such as

nickel, copper, iron, zinc, cadmium, lead, and coal. Water pollution can also occur

during the process of separating a mineral from the ore using toxic chemicals such

as sulfuric acid, mercury, or cyanide. Contaminated tailings are also major

contributors to water pollution. Contamination degrades the quality of drinking

water, even making it toxic in some cases, and can lead to the loss of aquatic

biodiversity (UNEP 2000).

The most common mineral associated with artisanal mining is gold. Gold mining

takes place in river channels, banks and floodplains. The specific impacts of

artisanal mining include mercury poisoning of people including children, and the

aquatic environment. Miners use methyl mercury, a highly toxic substance, to

recover gold from the ore by amalgamation. When the amalgamation tailings,

containing residues of mercury, are discharged into water bodies, they poison local

drinking water supplies, contaminate fish, and degrade ecosystems.
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The health of the local people is also put at risk when highly toxic mercury vapor is

released into the air when the gold-mercury amalgam is burned to refine gold.

About 95% of the mercury that artisanal miners use ends up in the environment.

Finally, another impact of artisanal gold mining is siltation, the result of increased

soil erosion caused by digging of river channels by miners, and deforestation of

watersheds in mining areas to obtain woodfuel to process gold ore.

vi. Biological Diversity

1. Significance of Africa's Biodiversity

The status of Africa's biological diversity is a cross-cutting issue. As noted earlier,

Africa's biodiversity has ecological, economic, social, and cultural values. The

continent has a very diverse genetic, species, and ecosystem diversity that is

globally recognized. For example, Ethiopia is among only 12 countries in the world

designated as the Vavilov Centre of Genetic Diversity because of they are the origin

of cultivated domestic plants.

Africa's biodiversity is very important to the health of its people. About 80% of

Africans depend on traditional medicinal preparations derived from a wide diversity of

plants and animals for primary health care. The medicinal properties of biodiversity

are also making substantial contributions to modern medicine. For example, extracts

(vincristine and vinblastine) from the rosy periwinkle plant (Catharnthus rgseus),

which is native to Madagascar, is used in the treatment of Hodgkins disease and other

forms of cancer (World Conservation Monitoring Centre 1992).

The continent's biodiversity is important in the spiritual life of many Africans. As

indicated earlier, nature plays a central role in many traditional African religions,

which consider it a sacred duty to conserve biodiversity. Some natural habitats such as

the forest and the headwaters of a river are believed to be the abode of their ancestors

and, therefore, very important for religious rites. These sacred areas are protected to

avoid the wrath oftheir ancestors.

Africa's biodiversity face severe degradation because of overexploitation for human

consumption. Eight of the total of 34 ecological areas of the world that have been
designated as "hot spots" are in Africa - Cape floristic region, coastal forests of

Eastern Africa, Eastern Afromontane, Guinea forests of West Africa, Horn of
Africa, Madagascar and the Indian Ocean Islands, Maputaland-Pondo land-Albany,

and Succulent Karoo. The criteria for the designation of these "hot spots" are: (a)

the area must have at least 1,500 species of vascular plants as endemic species; and

(b) it must have lost at least 70% of its original habitat (Mittermeier et al. 2005).

The continent's rich aquatic biological diversity are also under threat and they

include the following species that are globally recognized as threatened or

endangered: marine turtles; marine mammals such as bottle nose dolphin (Tursiops

Truncatus), humpback dolphin (Sousa teuzii), and the rare mangrove species,
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Laguncularia racemosa. Freshwater biodiversity under threat include the 250

endemic species in Lake Victoria alone, and Polyterus palmas congicus and

Tetraodon pustulatus, rare fish species found in the Niger river delta.

2. Conservation Response to Biodiversity Degradation

Africa's biological diversity is under pressure from a variety of development

activities. There are two main approaches to conserve biological diversity. First is

ex-situ conservation, which is the preservation of biological diversity outside their

natural habitat such as zoos, gene banks, aquaria, and botanical gardens. Second is

in-situ conservation, which is the conservation of biological diversity in their

natural habitats.

The establishment of protected areas is a common approach to in-situ conservation

of biodiversity in Africa. Protected areas have a long history dating back to 1900

when the colonial powers signed the Convention for the Preservation of Wild

Animals, Birds and Fish in Africa (the London Convention). The objective of the

London Convention, was "to prevent the uncontrolled massacre and to ensure the

conservation of diverse wild animal species which are useful to man or

inoffensive". The Convention was in response to the colonial administrations'

concerns about threats to Africa's forest and wildlife resources, and the need to

introduce protected area systems based on western knowledge and values.

The convention made it mandatory for all colonial administrators to ensure that

wildlife resources within the African colonies were not merely exploited, but

managed. Because of this, the colonial administrations seized traditional lands and

created national parks and game reserves to protect wildlife.

Building on the system of national parks and game reserves established during the

colonial periods, post-independence African governments continue the strategy of

establishing protected areas as a way to conserve biological diversity. There is no

doubt that with increasing human pressure on Africa's biological resources,

protected areas provide one of the few remaining hopes of conserving biodiversity

for the present and future generations.

African countries have established a total of 1,274 protected areas, covering an area

of more than 226 million hectares in size or 7.5% of the continent's total land area.

Eleven countries have even committed more than the 10% coverage recommended

by the International Union for the Conservation of Nature and Natural Resources

(IUCN), including four countries that have at least 20% of their territory in

protected areas -- Zambia (30.53%), Tanzania (25.01%), Seychelles (21.63%), and

Uganda (20.62%). Five small countries - Cape Verde, Comoros, Equatorial Guinea,

and Sao Tome and Principe—do not have protected areas.

a. Challenges Facing Protected Areas
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Protected areas in Africa can be grouped into three categories, based on the level of

threat and on-the-ground management effectiveness:

(a) First, protected areas that are well managed because the responsible organization

has adequate policy and regulatory framework and strong institutional capacity in

terms of human resources, infrastructure, equipment, etc. to effectively implement

management actions.

(b) Second, protected areas under constant human pressures such as poaching of

wildlife and farm encroachment due to severely limited human resources, decaying

infrastructure, and little operable equipment.

(c) Third, "paper parks" -these are areas that have been officially designated as

protected areas through legislation or government proclamation, but do not have

any on-the-ground management activities. It is estimated that about 10% of the

protected areas in Africa may fall under this category.

All three categories of protected areas in Africa face significant human pressures,

which need to be addressed more effectively to ensure long-term conservation and

sustainable use of biodiversity. The three main threats facing protected areas in

Africa are habitat encroachment, poaching, and people-wildlife conflicts.

Following national trends in most African countries, population densities in

communities adjacent to protected areas continue to grow significantly. As a result,

pressure on land within protected areas and in the buffer zones, especially for

human settlements and for food production is growing, leading to an increase in

people-wildlife conflicts.

Conflicts between people and wildlife can lead to crop damage and even loss of life.
In communities where such a situation is prevalent, resentment against the existence

of protected areas has substantially increased. Wildlife is seen as a nuisance and

they are often killed when they venture outside the boundaries of a protected area.

Causes of Ineffective Management of Protected Areas

Many of Africa's protected areas suffer from ineffective management. The two

major reasons for ineffective management of protected areas are low local support

and inadequate funding. Civil strife and wars can also have devastating impacts on

the conservation and sustainable use of biodiversity as large numbers of refugees

seek protection in protected areas.

Low community support: Many local communities adjacent to protected areas have

a negative perception because of the painful history associated with their

establishment. Most protected areas in Africa established during the colonial period

were modeled after the Yellowstone national park concept. The Yellowstone

national park in the United States was established inl872 to conserve species,
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ecosystems, or areas of natural beauty to prevent human exploitation; provide

recreational, educational, and cultural benefits; and to provide scientific research

opportunities.

This model was transplanted to Africa without taking into account traditional land

rights and uses of natural resources. Traditional communal lands were seized and

converted to create national parks and game reserves, for the exclusive use and

enjoyment of the European settlers.

The local African population paid a high economic and social price for the

establishment of protected areas. People found it difficult to feed their families

because it became illegal to continue traditional subsistence hunting or cultivate

crops on traditional lands. Access to collect firewood, medicinal plants, and other

natural products were also prohibited, and those who tried to do so were

imprisoned. This treatment of the African population created deep-seated

resentment and suspicion towards protected area managers and this persists today in

many African countries (Lusigi 1992).

Inadequate funding: The lack of funds has limited the ability of protected area

management agencies to undertake regular ecological surveys on the status of

knowledge on the flora and fauna as well as on social and economic information

that is necessary for management planning and implementation. It has also meant

limited organizational capacity, including inadequate skilled and experienced staff,

park infrastructure, and equipment, and inability to address security problems,

especially in areas experiencing civil strife or war as well as areas with high

incidence of poaching.

Protected areas in African countries are typically funded largely from government

budgetary sources, but the level of funding varies widely, from more than $2,000

per hectare in South Africa and Kenya, (countries with relatively more effectively

managed areas), to Niger, where $2 per hectare is spent (James et al. 1999). The

situation has not changed very much. As a result, management presence in

protected areas in countries such as Niger is severely limited.

Unless different financing modalities are developed, the funding challenges are

expected to persist, because protected area management agencies would have to

continue to compete for increasingly scarce public funds with sectors directly

involved in addressing urgent economic and social challenges such as poverty and

declining quality of human development.

vii. Urban Environment

Africa's urban areas are important centers of economic growth. They account for

60% of the continent's GDP (UNEP 2002). Urban areas offer opportunities for

employment, education, health care and other social services that are much better
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than in the rural areas. As a result, African cities continue to attract large numbers

of people from the rural areas looking for better standards of living.

About 300 million people, 44% of Africa's total population live in urban areas. This

represents a significant increase compared with 1980, when only 28% of the

population lived in cities. In fact, Africa has the highest rate of urbanization in the

world. Its annual urbanization rate of nearly 4.9% a year is twice that of Latin

America and Asia (Tibaijuka 2004). North Africa is the most urbanized sub-region

in Africa, with about 64% of its population living in urban areas. It is followed by

Central Africa (48%) Western Indian Ocean Islands - Comoros, Madagascar,

Mauritius, and Seychelles (48%), West Africa (38%), Southern Africa (36%), and

East Africa (26%) (UNEP 2002).

The most populous city in Africa and the sixth in the world is Lagos, Nigeria, which

has a population of about 13.4 million people. Lagos is followed by Cairo, Egypt,

which ranks ninth in the world with about 10.6 million (UN Centre for Human

Settlements 2001). The rapid rate of rural-urban migration has led to slums in areas

where the urban poor live. About 72% of the urban population in Sub-Saharan

Africa (166 million) and 28% in North Africa (21 million) live in slums. The largest

slum in Africa is Kibera in Nairobi, Kenya where about 750,000 to 1 million people

live under very desperate conditions (Tibaijuka 2004). The appalling conditions in

slums in Africa include very limited access to housing and basic services such as

electricity, clean water, sanitation, and solid waste management.

1. Environmental Challenges facing Africa's Cities

The major environmental challenges facing Africa cities, particularly the slum

areas, are limited access to safe water and sanitation, solid waste management, air

pollution, and degradation of marginal lands. Only 19% of slum dwellers in Africa

have access to safe drinking water, and 7.4 % are connected to the sewerage system

(Tibaijuka 2004).

The first major environmental problem is solid waste, which is often dumped in

open fields or wetlands and burned. The waste in open dumps poses a major public
health and environmental problem. Waste pickers and domestic animals that feed

on garbage often become carriers of disease pathogens. Hazardous chemicals in the

dumps and seepage from landfills contaminate soils and groundwater. Furthermore,

biodegradation in open dumps produces toxic chemical such as vinyl chloride,

which is a carcinogen (UNEP 2002).

The limited services in slums or their complete absence pose a major threat not only

to ecological systems such as contamination of surface and ground water, but to

public health. Poor water supply and sanitation, and indiscriminate dumping of

solid waste create ideal conditions for diseases such as cholera and dysentery, two

of the leading causes of mortality of infants and children under five years old. In the

slum areas of Nairobi, for example, infant mortality is 91 per 1,000 compared with

56.6 for the rest of the city, and 75.9 for rural Kenya. Similarly, the under five
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mortality in these slums is 150 per 1,000 children, compared with 83.9 for the rest

of Nairobi, and 113 for the rural areas of Kenya (Tibaijuka 2004).

Secondly, environmental problem that affects cities in Africa is air pollution. This is

not a problem only for slum dwellers, but for the entire urban population. The

situation in Lagos is a good example. The city is often shrouded in smog, the result
of air pollution, particularly from motor vehicles. In Lagos and other African cities,

the number of vehicles continues to grow rapidly leading to traffic congestion.

Emissions from the tail pipes of these vehicles include greenhouse gases such as

carbon dioxide, methane, and nitrous oxide that contribute to global warming.

The greenhouse gases and other emissions from vehicles also pose a danger to

public health, especially the health of children. Lead can have negative effects on a

child's intellectual development as well as cause behavioral problems. Carbon

dioxide inhibits the capacity of the blood to carry oxygen to tissues and organs, and

sulfur dioxide, nitrogen oxides, and ozone can create respiratory difficulties for

people with asthma because of their effects on lung function (World Bank 2000).

Thirdly, many of the urban poor in Africa live in marginal areas such as degraded

steep slopes and flood-prone areas. They are, therefore, more vulnerable to floods

and landslides and they suffer higher casualties from natural disasters.

Finally, many of the coastal cities in Africa may be vulnerable to the adverse

impacts of global climate change. The Inter-governmental Panel on Climate Change

(IPCC) projections for Africa indicate that climate change could result in a sea level

rise of up to lm and this could result in more frequent flooding, changes in salinity,

wave conditions, and ocean circulation, leading to increased risk of flooding and

coastal erosion. Coastal settlements that are expected to be most vulnerable to sea

level rise are those along the Gulf of Guinea, especially Senegal and Gambia, the

east coast of Africa, and Egypt (UNEP 2002). These countries need to develop

plans on how to adapt to climate change.

D. Conclusion for Part 1.

This broad survey of the status and trends of sustainable development in Africa in Part 1

of this paper highlights a paradox. On the positive side, African countries: (a) recognize

the important role that natural resources, both renewable and non-renewable resources,

play in economic development and poverty alleviation. This recognition has a long

history, especially in traditional societies which emphasize the scared and moral duty of

people to protect and wisely use natural resources; and (b) have made commitments to

support regional and global conventions and agreements that promote sound environment

and natural resources management. Most countries have followed up these commitments

by enacting comprehensive national legislation and establishing institutional mechanisms

for implementation.

However, these developments have generally not translated into substantial positive

impacts on the ground. Major ecological systems, especially those associated with
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economic development, continue to be degraded, including: (a) agricultural lands that are

being degraded because of overcultivation, mismanagement of irrigation schemes,

overuse of agrochemicals, and overgrazing; (b) forest cover which is being lost at the rate

of 0.1-9% annually because of commercial logging, shifting cultivation, expansion of

human settlements, and small-scale mining; (c) surface water resources are being

degraded because of construction of dams without adequate environmental and social

safeguards, and introduction of invasive alien species. Groundwater resources are being

depleted because of overpumping; (d) the coastal and marine environment is deteriorating

because of expansion ofhuman settlements, overfishing, and pollution; (e) protected

areas set up to conserve biodiversity are not being managed effectively largely because of

low community support and inadequate budgetary resources to strengthen institutional

capacity; and (f) the urban environment in many major cities is choking with slums and

poor air quality.

These developments point to the fact that African countries are struggling to translate

commitments at the global, regional, and national levels into results on the ground. What

choices will Africa face in future in terms of sustainable development and trends in

demand and supply of economically important natural products? How can Africa move

closer to the path of sustainable development? These questions are addressed in Part 2 of

this paper.
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III. PART 2: OUTLOOK FOR ENVIRONMENTAL

SUSTAINABILITY

As noted earlier, many African countries have made significant progress in

macroeconomic management and other reforms to stimulate economic growth, and

this resulted in an average growth of 5% in 2004. However, this level of economic

growth is not enough to achieve most of the MDG targets. The World Bank estimates

that the economies of African countries would have to grow at least 7% annually to

be able to achieve the MDG target of halving the proportion of its population living

on less than US$1 a day between 1990 and 2015.

Progress towards on the MDG targets is much better in North Africa than in Sub-

Saharan Africa. North Africa has already met the following MDG targets - to achieve

equal enrollment for girls in secondary school, measles immunization, and to halve

the proportion of people without improved drinking water in urban areas. This sub-

region is "on track" to achieve the targets of reducing extreme poverty by half,

universal primary education, equal enrollment of girls in primary school; a reduction

in mortality of under-five-year-olds by two-thirds, a 50% reduction in the proportion

of people without sanitation in urban areas, and improve the lives of slum dweller.

However, Sub-Saharan Africa has neither met, nor is it "on track" to achieve, a single

MDG target. It is making "progress but lagging" in a few areas, namely universal

primary education, girls' equal enrollment, women's equal representation in national

parliaments, and halve the proportion without improved drinking water in rural areas

(UN Millennium Project 2005).

The slow progress towards the MDG targets calls for acceleration of Africa's

economic growth, especially the economies of Sub-Saharan African countries. Since

the main drivers of economic growth in Africa are its renewable and non-renewable

natural resources or natural capital, environmental sustainability will be crucial in

sustaining economic growth over the long-term.

A. Scenarios on Sustainable Development

One of the few and most recent works on scenarios on sustainable development in

Africa, proposes four scenarios: Market Forces Scenario, Policy Reform Scenario,

Fortress World Scenario, and the Great Transition Scenario based on the predicted

behavior of the following six descriptive variables: population growth, economic

scale, environmental quality, social and economic equity, technological change, and

degree of social and geopolitical conflict (UNEP 2002).

i. Market Forces Scenario foresees a world that becomes increasingly more

integrated, economically and culturally. Free trade agreements, unregulated

flow of capital and finance, and information technology facilitate

globalization of product and labor markets. In addition, African governments
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will adopt fiscal and monetary policy reforms to improve economic

performance by limiting budget deficits, allowing markets to determine

interest rates, and facilitating free trade, capital flows, and foreign direct

investments.

ii. The Policv Reform Scenario is described as the "Market Forces Scenario with

a human face". It is a combination of policy reforms that promote good

economic performance, such as free trade, financial liberalization, incentive

for investments, fiscal discipline, privatization, and flexible labor market in

addition to strong environmental and social policies.

iii. The Fortress World Scenario represents a decline in the capacity of the state to

adequately perform developmental tasks and, therefore, fails to meet the basic

needs of its people. There is a failure of economic policy and structural

reforms, undermining the legitimacy of governments, and causing a
breakdown of peace and security. As a result, enclaves of urban-based elite

gain control of wealth and power to the disadvantage of the majority of the

population.

iv. The Great Transitions Scenario is described as a new paradigm for
development where consumerism, competition, and an individualistic way of

life will give way to simplicity, tranquility, and a sense of community. This

scenario will usher in better education; greater empowerment of all people,

especially women; greater political consciousness and commitment,

eradication of corruption; improved economic performance; and increased

regional cooperation on environmental issues.

a. Environmental Impacts of the Scenarios

These four scenarios are expected to have differential impacts on environmental

quality. The Policv Reform and Great Transitions Scenario are expected to have

mostly positive environmental impacts. The environmental impacts of the

Policy Reform Scenario are expected to be mostly positive. Increased economic

activities, particularly in industry and agriculture, could lead to serious

environmental problems, but they are expected to be minimized or mitigated by

effective environmental measures governments will introduce, including the

'polluter pays' principle, and trade in pollution permits.

Sustainable land management under the Policy Reform Scenario is expected to

increase as population pressure is managed, contemporary and traditional laws

are harmonized; and land titling is simplified and at reduced cost. Knowledge

about biodiversity is expected to increase as more research is conducted.

Pressure on forests for woodfuel is expected to diminish as energy sources such

as electricity becomes more accessible to people in both rural and urban areas.

The Policy Reform Scenario is also expected to stimulate integrated

management of land and water resources, resulting in improved monitoring of
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groundwater abstraction to prevent over-pumping and increased water use

efficiency in irrigation systems because of improved technology. However, the

impact of this scenario on the marine and coastal environment could be negative

because of increased harvesting pressure. Finally, the Policy Reform Scenario

is expected to improve living conditions in urban areas, because increased

investments in the rural economy and in services such as clear water and

sanitation in rural areas will curb rural-urban migration.

The expected positive environmental consequences of the Great Transition

Scenario, would include a cleaner atmosphere because of: (a) the adoption

cleaner production and transport technologies;(b) increased equitable access to

land and reduction of conflict over land; (c) improved access to rangelands

across national boundaries for pastoralists; (d) adequate protection for

biodiversity; (e) increased forest coverage through improved forest

management; (f) elimination of freshwater shortages; (g) sustainable use of

coastal and marine resources; and (h) improved access to water and sanitation.

However, the Market Forces and the Fortress World Scenarios are expected to

have mostly negative impacts on environmental quality. Under the Market

Forces Scenario, air quality is expected to deteriorate significantly because of

the following reasons: (a) despite economic gains from urban and industrial

development, a majority of Africans will continue to rely on wood fuel for

domestic energy; (b) there will be rapid increases in industrial and vehicle

emissions; and (c) growth is expected in emissions from coal-fired power

stations in some parts of Africa. These factors are expected to result in marked

increases in the incidence of acute respiratory infections and other diseases. The

adverse impact of the Fortress Scenario is expected to be modest because of

reduced economic activities.

More agricultural land will be dedicated to cash crops and other agricultural

commodities for export under the Market Forces Scenario. Agriculture will

become more vulnerable to some of the unintended consequences of

globalization, particularly fluctuations in commodity prices. The expected

impacts of this trend on land will include reduction in soil fertility and increased

siltation of rivers and reservoirs because of unsustainable use of marginal lands

for subsistence agriculture by the rural poor who would be displace by

commercial agriculture for export.

Increased investments in the protection of forest lands and for reforestation or

afforestation of non-forested lands are expected under the Market Forces

Scenario, but this is likely to occur at the expense of traditional land-use

practices. Such investments will come from industrialized countries seeking to

offset their carbon emissions by financing programs to develop carbon sinks in

non-industrialized countries.
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Under the Fortress World Scenario, the elite will become the "class of resource-

extractors" in response to increased demand from global markets at the expense

of both the environment and subsistence resources for people in rural area.

Land degradation will increase as well as reduced agricultural productivity,

because of: (a) increased pressure from rapidly growing populations,

particularly cultivation of marginal lands by poor farmers; (b) weak land tenure

systems; (c) breakdown of farming systems suitable for local ecological

conditions; (d) overgrazing; (e) deforestation. The rate of deforestation will

accelerate because of increased exploitation by the elite to meet high global

demand for forest products and heavy exploitation of the limited forests that are

accessible to rest of the population; and (f) poor irrigation management.

Biological diversity is expected to decline under the Market Forces Scenario

because of land transformation and changes in aquatic ecosystems. For

terrestrial biodiversity, this loss will result in fragmentation and loss of habitats

as land is converted to agriculture and other land uses. Extensive cash crop

monoculture and possible introduction of Genetically Modified Organisms

(GMOs) will lead to the loss of biodiversity important to agriculture.

Aquatic biodiversity is also expected to suffer degradation because of the loss of

habitat, pollution, and overharvesting of aquatic resources. The terrestrial and

aquatic biodiversity are expected to come under pressure from invasive alien

species. The continued loss of biodiversity under the Market Forces Scenario

will stimulate national and international conservation efforts, but they will not

be sufficient to counter the increasing demand for land, water, and natural

resources.

Forest degradation is expected to continue because of the growing demand for

more land for human settlements and agriculture as, well as increased

exploitation of forest resources, particularly timber, for export. However, the

rates of deforestation will slow down because of incentives to promote

community-based forest management.

Similar declining trends are expected under the Fortress World Scenario.

Biodiversity loss is expected to increase under this scenario because of: (a)

reduced national and international conservation efforts; (b) breakdown of trade

regimes and legitimization of trade in endangered species of plants and animals

will occur; (c) lack of incentives such as equitable sharing of benefits of

biodiversity; and (d) introduction of GMOs in agriculture, leading to the loss of

biodiversity important to agriculture. The only refuge for biodiversity will be

small islands of protected areas that are accessible mainly to the elite.

In the Market Forces Scenario, demand for freshwater is expected to rise to

meet the needs of Africa's growing population. Access to safe drinking water is

expected to increase in urban areas, but decrease in rural areas. As demand

increases, particularly for industrial and agricultural uses, water scarcity will
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worsen, leading to greater competition among sectors and, in the case of trans-

boundary water resources, increased likelihood of conflicts among riparian

states. There will be over-pumping of groundwater to meet the growing demand

for water. Freshwater quality is likely to decline because of pollution from

intensive agriculture and industries. Similarly, for the Fortress World Scenario,

freshwater resources will dwindle because of poor management. Moreover,

cooperation among riparian states on management of trans-boundary water

resources is expected to weaken because of strained relations under the Fortress

World Scenario. Because of limited investments in water development a

majority of the population will have reduced access to water and sanitation.

The coastal and marine environment will come under increased pressure under

the Market Forces Scenario, including loss of coral reefs and mangrove forest,

pollution, and depletion offish stocks. On the positive side, some countries will

improve coastal zone management to support tourism. Similarly, coastal and

marine resources under the Fortress World Scenario will come under increasing

pressure because of high migration rates to coastal areas. Marine pollution will

increase because of limited or absence of, treatment facilities for sewerage and

sanitation. In addition, degradation of mangrove forests and coral reefs is

expected to increase. One bright spot will be an increased development of eco-

tourism by the elite in response to global market demand.

Finally, the urban environment under the Market Forces Scenario will suffer

increased air, water, and waste pollution because the rate of urban population

growth will outstrip the capacity of governments to deliver services and provide

infrastructure. The number of slums and unplanned peri-urban settlements are,

therefore, expected to increase. In the case of the Fortress World Scenario, the

urban environment is also expected to deteriorate. A majority of the growing

urban population will be living in informal housing or slums with inadequate

access to social services such as transportation, water, sanitation, electricity and

health because of the deteriorating urban economy. However, the elite will be

living in enclaves with adequate social services.

Out of the four scenarios for sustainable development, I recommend that

African countries aim for the Policy Reform Scenario because it is a more

realistic and desirable in view of the economic, social, and environmental policy

directions of most African countries. In this period of globalization, many

Africa countries have adopted market-based economic policies to accelerate

growth. However, they also recognize that, unlike the initial structural

adjustment programs, policy reforms need to have a human face to minimize the

adverse economic and social impacts on the most vulnerable segments of the

population. The goal of the reforms should, therefore, promote "shared growth"

to benefit all citizens.

Moreover, African countries are increasingly aware of the need to pursue

development policies that are environmentally sensitive, and the NEPAD
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process and AMCEN have played a catalytic role in raising awareness. In

addition, there is also international consensus on the need for countries to

incorporate environmental considerations in development, and this is
highlighted, for example, in the Monterrey Consensus on Financing for
Development, the Doha Round multilateral trade negotiations, and the
Millennium Declaration.

At the operational level, multilateral institutions such as the World Bank and the
African Development Bank, as well as several bilateral development agencies,
which are the main sources of development assistance to African countries^
have environmental and social safeguard policies and requirements that
recipient countries have to meet. Therefore, it is more likely that most African
countries will move towards a development path that embraces market-oriented
policies and sensitivity to the environment and to the social dimensions of

economic growth. This is a path that is closer to the Policy Reform Scenario
than the other three scenarios.

B. The Outlook for Demand and Supply Forecast for Natural Products the
Environmental Implications

The four scenarios outlined above provide a very useful broad picture of sustainable
development options for Africa. In addition to this, it is important for countries to
understand the demand and supply forecast for the key natural products associated with

economic growth in African countries and management measures needed to ensure
environmental sustainability.

For most natural resources, it is important for countries to make a shift from the
traditional sector-by-sector or species approaches to a more integrated approach. The
traditional approach to natural resources management focuses on specific resources,
without taking into account ecological inter-relationships within the broader landscape!
The result has been fragmentation ofpolicies, institutions, and interventions and failure to
achieve optimum impacts ofmanagement interventions.

One way to facilitate the integration of ecological, economic, and social goals is for
countries to adopt integrated ecosystem management approaches. Such an approach
provides a comprehensive and cross-sectional framework for countries to address natural
resource management issues within the context of sustainable development.

i. Agriculture

Food production in Africa is currently not keeping pace with population growth and it

will have to increase by 4% annually to meet the needs of a rapidly growing

population (FAO 2001). Agricultural growth is also critical for overall economic
growth in Africa, including employment and foreign exchange earnings. Moreover,

increased agricultural productivity will help African countries to make significant
progress towards their commitment to meet the MDG target of reducing by half the
proportion ofpeople who suffer from hunger.
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To improve agricultural productivity and food security, the African Union and

NEPAD have jointly come up with the Comprehensive African Agricultural

Development Framework. The main elements of the program, which has been

endorsed by the Commission for Africa, include expansion of irrigation, particularly

small-scale irrigation; ensuring land tenure security, and promoting research,

innovation, and extension. There are promising examples of how environmental

sustainability has been integrated into the implementation of similar initiatives that

can provide a helpful guide for other African nations.

a. TowardsEnvironmental Sustainability

• Irrigation

The Commission for Africa, in endorsing the Africa Union/NEPAD agricultural

development framework, called for doubling of the area of arable land under

irrigation by 2015, with particular focus on small-scale irrigation. The

commission has proposed an initial coverage of 7-8 million ha of land under

irrigation by 2010 at the cost ofUS$2 billion.

As noted earlier, irrigation schemes can have preventable negative environmental

impacts - waterlogging, salinization of soils, and salinization of coastal aquifer ~

if water is overused or mismanaged. Therefore, such a major expansion of

irrigation schemes in Africa should take into account environmental issues, which

are key to long-term sustainability of irrigation schemes. To achieve this will not

only require that environmental issues are taken into account in the design and

construction phase, but also in the operational phase.

A good practice in irrigation development and management is the Smallholder

Irrigation Improvement in the Pangani and Rufuji basins in Tanzania. Features of

this project that are contributing to its success include the following: (a) the

irrigation project was developed not as a stand-alone intervention, but as part of

efforts to improve river basin management; (b) the policy and institutional

environment to support smallholder irrigation was strengthened; (c) water use

groups were strengthened to co-manage the irrigation scheme with the Ministry of

Agriculture; (d) environmental audits were conducted, with the active

participation of farmers, to ensure that any adverse environmental impacts were

avoided or minimized; (e) mechanisms and information base for water allocation

decisions were improved; and (f) water quality monitoring was enhanced. These

measures have resulted in improved irrigation efficiency, from 8-11%, to 19-27%.

Productivity has also improved significantly. Rice yields have more than doubled,

from 1.5-2 tons/ha to 4-5.3 tons/ha, and maize yields from about 1 ton/ha to 3.3-

4.9 tons per ha.

One issue that is often not addressed in water-related programs is water pricing,

which is an important incentive to promote water use efficiency. One of the

African countries with a strong policy on water pricing is Morocco, where water
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for irrigation is priced in a manner that encourages efficient water use as well as

ensuring full cost recovery, at least for operational, maintenance, and replacement

costs. Morocco charges about US$0.022/m3, which is high by international

standards. Farms receive quotas for water which are measured at the farm level.

Despite the high cost of water, irrigated farming remains profitable in Morocco

because farmers focus on high-valued crops (Cornish and Perry 2003).

Technologies such as drip irrigation and micro- irrigation systems can also play

an important role in water use efficiency.

• Rainfed Agriculture

Even if the projected expansion in arable land area under irrigation is achieved,

rain-fed agriculture will continued to be an important part of African agriculture

for the foreseeable future. Continued support is, therefore, needed to increase the

productivity of rain-fed agriculture in Africa. The needs of farmers who depend

on rainfall include improved crop varieties, such as those that consume less water

and are resistant to drought, and low-cost supplementary water technologies such

as treadle pumps, bucket drip kits, and low-cost sprinklers.

Farmers also need to improve land management practices on their fields.

Promising practices include agro-forestry (inter-cropping of crops with trees,

especially leguminous trees that fix nitrogen to improve soil fertility); improved

crop rotation; and zero tillage. Viable indigenous fanning systems continue to

play a major role in soil and water conservation and they need the support of

research institutions to improve them to meet current challenges.

Property rights or tenure security is also essential in promoting adoption of

innovative and sustainable land use because they are an important incentive for

conservation and sustainable use by resource users. Property rights include

recognizing people's ownership or access right to land and its resources.

Experience from Africa and other parts of the world indicate that people are less

willing to invest in conservation and sustainable use of natural resources without

secured tenure. Instead, they often focus on maximizing short-term profit at the

expense of long-term environmental sustainability.

Traditional African societies have indigenous systems of land tenure that define

property rights and responsibility of resource users, typically a tribe or clan.

Traditional institutions that are culturally and socially acceptable administer these

systems. Centralized land administration initiated during the colonial period

replaced or weakened many of the traditional systems. To improve conservation

and the sustainable use of landscape or seascape, African counties need to

recognize and harmonize customary tenure systems with statutory systems.

Uganda, for example, has made significant progress in recognizing both systems.

The 1995 Constitution of Uganda recognizes customary land tenure systems, but

the challenge in making this recognition a reality in Uganda and other African

countries is the need to address the high transaction costs of processing
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certificates of customary ownership. These challenges include large volumes of

paperwork and high processing fees which the poor cannot afford.

• Management of Agrochemicals

Intensive agricultural systems such as irrigation typically use agrochemicals,

including pesticides and fertilizers. There is increasing concern in the export

market about pesticide residue in food. This is an issue that African agriculture

needs to address. Integrated Pest Management (IPM) provides an alternative

approach to minimize pesticide use. It allows farmers to safely and effectively

control pests without excessive-or indeed any use of pesticides, by using a

combination of interventions such as cultural methods, physical barriers,

biological control, and limited use of chemicals that disrupt the life cycle of a

pest.

One successful use of IPM in Africa has been the biological control of the cassava

mealy bug (Phena coccus manihoti). This pest, originally from South America,

began attacking the cassava plant, an important staple food in Africa (particularly

in West and Central Africa in the 1970's), resulting in major crop losses.

Chemical control of the mealy bug did not help to eradicate it. Collaboration

involving scientists from Africa, South America, Britain and the United States led

to the discovery of the endoparasitic wasp (Epidinocarsis Lopezi) as a natural

enemy of the mealy bug. This led to a successful biological control of the pest,

saving billions of dollars in crop losses and preventing food insecurity. This effort

highlights what can be achieved through cooperation involving scientists from

national, regional, and international research centers.

Another major challenge for African agriculture is the safe disposal of obsolete

stockpiles of POPs- mostly pesticides that are contaminating soils and water. The

safe disposal of obsolete stockpiles of POPs remains a major challenge for

African countries. A number of bilateral development agencies such as Denmark,

Netherlands, and Norway and multilateral organizations, including FAO and the

World Bank, have supported inventories and disposal of obsolete pesticide

stockpiles in Mauritania, Senegal, Mali, Niger, Ethiopia, Tanzania, Zambia,

Mozambique, South Africa, Swaziland, Namibia, and Madagascar. As a result,

about 4,340 tons of obsolete pesticides were safely destroyed from 1990-2002.

Despite these efforts, about 50,000 tons of obsolete pesticides remain in African

countries, most of them under poor storage conditions A much larger disposal

program - the Africa Stockpile Program - initiated jointly by the GEF, World

Bank, African Development Bank, FAO and some African governments - is

expected to begin implementation in 2005. The first phase, lasting 4-5 years, is

expected to involve seven African countries: Tunisia, Morocco, Mali, Ethiopia,

Tanzania, South Africa, and Lesotho.
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• Research and Extension

The scientific research community, in collaboration with fanners and extension

workers, can play a major role in developing innovative and cost-effective

technologies to improve crop yields and reduce the vulnerability of the small

farmer. However, the agricultural research system in most Africa countries is not

adequately funded, despite their potential to contribute to growth in agricultural

productivity growth and food security. Moreover, the complementary linkages

between national agricultural research systems, regional and international

research institutions appear to have weakened and, in some cases, they have been

competing for assistance from the same sources of international funding.

The challenge for national, regional and international institutions is to strengthen

partnerships and complementarity to achieve optimum results. The development

of the NERICA rice highlights the potential of such partnerships. After years of

research by the Africa Rice Centre, in collaboration with national and

international research centers, a new rice variety was developed for African

farmers. The NERICA rice combines the high productivity traits of Asian rice

varieties and the qualities of African rice varieties to smother weeds, tolerate

drought, resist pests, and thrive in poor soils.

Success in promoting innovation in agriculture will depend not only on significant

investments and partnerships in the research system, and in information and

communication technology (ICT), but also on the active participation of farmers

and other intended beneficiaries in problem analysis, technology development and

adaptation, demand-driven extension services, and incorporation of relevant local

knowledge and practices.

• Weather Index Insurance

The risk of crop losses in rain-fed agricultural systems is already high in Africa

and this is expected to rise further should the predicted increase in climatic

variability happen. The IPCC predicts that climate change will alter the areas

suitable for agriculture and livestock production an increases in the frequency of

floods and drought.

Increased climatic variations will increase demand to insure farmers against crop

losses to avoid or minimize the consequences of loss of crop and income such as

starvation, malnutrition, loss of household assets, and withdrawal of children,

especially girls, from schools. Weather index insurance can potentially offer

protection to the small African farmer at affordable premiums. It is not the

traditional crop insurance, which is not suitable for the small farmer because of

high cost of premiums associated with high administrative costs and large

investments required to monitor farm yields.

In contrast, weather index insurance can be affordable for the small farmer

because it uses an objective weather-related index such as millimeters of rainfall

from weather stations. Therefore, there is no need for expensive farm-level
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monitoring and loss adjustment. Weather index insurance is showing great

promise in Moroccan where the Moroccan Insurance Company, MAMDA, is

piloting it with cereal and sunflower farmers.

Range resources

As livestock numbers continue to increase in Africa, it is important that an

innovative range of management practices are developed through partnerships

involving researchers, pastoralists, and extension workers. What makes the issue

of overgrazing very challenging is that pastoralism is not only a production

system, but a way of life. Moreover, traditional movements of pastoralists across

national boundaries, which ensured environmental sustainability will continue to

be restricted in the foreseeable future.

As indicated earlier, several African countries have attempted in the past to place

pastoralists in permanent settlements as the size of the range dwindled and the

number of livestock increased. The results have been mixed because these

interventions focused largely on the production aspect of pastoralism. Therefore,

any interventions to improve the quality of life for pastoralists need to take into

account their culture, including traditional institutions and resource management

regimes.

Improving pastoralism and rangelands also require a combination of economic,

social, and cultural interventions that are adapted to local conditions. The

elements of such an intervention may include: (a) recognition and integration of

indigenous knowledge, institutions, and range management regimes into

contemporary science-based systems; (b) recognition of traditional tenure

systems; (c) strengthening of communal range management systems; (d)

improvement in the delivery of social services such as human and animal health,

and education using innovative and culturally appropriate mechanisms such as

mobile services; (e) diversification ofthe local economy to expand livelihood

opportunities for pastoral communities; (f) improvements in livestock marketing

infrastructure to encourage pastoralists to manage their stocks within the carry

capacity of the range; and (g) development of community-based early warning

systems to improve risk preparedness and management in pastoral areas.

ii. Forest Resources

The outlook for Africa's forests is not positive if current exploitation trends

continue. Increased harvesting pressure is expected to meet increased demand for

forest land and products. The demand for forest products from Africa is expected to

increase significantly within the continent and in global markets. The demand in the

global markets, especially European markets, will depend largely on the availability

of value-added products and liberal trade regimes.
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In African markets, high population growth rates and improved intra-regional trade

are expected to drive increased demand for forest products, especially on

roundwood, fuelwood, and food crops. Industrial roundwood production is

projected to increase from 68.8 million m3 in 2000 to 88.7 million m3 by 2020. The

largest increase in roundwood production is expected from Southern Africa.

Production is expected to grow from 24 million m3 in 2000 to 28.3 m3 by 2010 and

32.3 million m3 by 2020. North Africa, despite its limited forest cover is also

expected to substantially increase its production from 3.8 million m3 to 5.2 million

m3 by 2010 and 6.2 million m3 by 2020 (Table 4) (FAO 2002a).

Table 4: Trends in Industrial Roundwood Production, 2000-2020

Sub-Region

North Africa

East Africa

Central Africa

West Africa

Southern Africa

Total

2000

(million m3)

3.8

10.1

12.7

18.2

24.0

68.8

2010

(million m3)

5.2

10.2

15.7

19.7

28.3

79.1

2020

(million m3)

6.2

10.3

19.2

20.7

32.3

88.7

Source: FAO 2002a.

About 25% of the industrial roundwood is processed into sawnwood. The demand

for sawnwood in Africa is expected to exceed supply by 2010. Consumption of

sawnwood is projected to rise to about 11.6 million m3, but production is

projected to reach about 8.2 million m3, 70% of demand. The largest demand is

expected to come from North Africa where the production of 197,000 m3 is

expected to meet only 4.2% of consumption (i.e. 8.2 million m3) (FAO 2002a;

Rytkonen 2001). In terms of the global market, demand for wood products from

Africa is expected to decline in the European market, but expected to rise in new

markets in Asia, especially India and China (FAO 2003a).

The second source of increased pressure on Africa's forests is the expected

increase in demand for fuelwood. Africa's consumption of fuelwood is already

the highest in the world, and it is projected to further rise significantly by 2020.

Consumption is expected to increase by nearly 34%, from 635.1 million m3 in

2000 to 850.2 million by 2020 (Broadhead et al. 2001).

Finally, growing demand for arable land will put additional pressure on forest

lands. For example, demand for cereals is expected to grow from 86 million tons

in 1997/1999 to 139 million tons by 2015 and further to 208 million tons by 2030.

Meeting the increased demand will require expansion of arable land in Africa

from 228 million ha in 1997-1999 to 262 million by 2015 and 288 million ha by
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2030. (FAO 2002b). Some of this expansion would come at the expense of

forests.

Table 5: Estimates of Woodfuel consumption in Africa, 2000-2020

Sub-Region

North Africa

East Africa

Southern Africa

Central Africa

West Africa

Total Africa

2000 (million m3)

60.08

199.21

84.32

116.42

175.09

635.12

2010 (million m3)

67.29

233.73

99.05

137.16

204.29

741.52

2020 (million m3)

72.22

268.87

115.79

157.83

235.49

850.19

Source: Broadhead et al. 2001

1. Integrating Environmental Sustainability

Present trends, including the rate of deforestation, which is up to 9% per annum in

Burundi, indicate that the present rate of utilization of Africa's forest resources is

not sustainable. Africa's forests are currently under tremendous harvesting

pressure and increased demand for forest products from internal and external

markets will further accelerate deforestation. Therefore, urgent and sustained

actions are needed to achieve environmental sustainability. Actions needed

include strengthening of forest concession management, expansion of forest

certification schemes, expansion of forest plantations, and promotion of

alternatives to biomass energy for households. These actions should be taken in

the context of the ecosystem-based management of natural resources, which seeks

to organize human use of ecosystems in a way that balances the need for

ecological services, while maintaining an ecosystem's ability to provide them at

sustainable levels (Pirot et al. 2000).

a. Forest Concession Management

As stated earlier, some of the main drivers of unsustainable exploitation of

forests for timber are the low royalties and other forest fees. The low rates

understate the true economic value of forest resources, resulting in rent-seeking

behavior by concessionaires, over-capitalization, and unsustainable harvesting

of logs. Addressing these problems would require countries to: (a) strengthen

the policy and regulatory framework to promote sustainable forest management;

(b) allocate timber concessions using market-based systems; (c) develop

competitive systems to ensure that royalties and other forest fees capture the full

economic value of forest resources; (d) strengthen the institutional capacity for

forest management planning and implementation; and implement a forest

revenue-sharing system among national and local government units as well as

local communities.
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There are preliminary indications in Ghana, for example, that strengthening the

forest policy and regulatory framework, increasing forest charges to discourage

rent-seeking behavior by commercial loggers, and enhancing the capacity of

forestry management agencies can help to slow the rate of deforestation,

particularly in areas under shifting cultivation.

Industrial plantations in Africa can help to reduce dependence on natural forests

for wood for the domestic market, but they are not expected in the short to

medium-term to substantially supply wood for export. Large investments in

plantations in Asia are expected to increase the supply of wood, bringing down

prices and reducing the viability of similar investments in Africa (FAO 2003a).
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b. Expansion of Forest Certification

Forest certification was introduced in the early 1980s as a tool to help reverse

rapid degradation of tropical forests. The specific objective of certification is to

assist consumers to discriminate between forest products that were obtained

from sustainably managed forests and those from unsustainable sources.

Certification systems work on the premise that some consumers are willing to

pay premium prices for "green" products. This should in turn provide suppliers

an incentive to ensure that their wood products come from sustainably managed

forests.

The Forest Stewardship Council's (FSC) certification system has been

introduced in some countries in Africa. The four core elements of this system

are: (a) standardization: FSC's forest management system is based on the 10

principles of forest stewardship. These principles guide a multi-stakeholder

group - comprising social, environmental, and economic interests ~ to develop

country-specific standards; (b) accreditation: FSC accredits an independent third

party to undertake the in-country certification: (c) certification: timber operators

apply to the accredited organization to certify their operations based on the FSC

country-specific management standards. The certificate is valid for five years

and annual audit of operations is carried out; and (d) products from FSC-

certified forests carry the FSC logo.

Despite its potential to contribute to sustainable forest management, some

concerns about certification emerged. They include: (a) the cost for firms to

make changes to their operations to be certified; (b) difficulty in interpreting

forest management standards, particularly for small firms or communities; (c)

lack of flexibility in the reporting, audit, and forest monitoring requirements,

which are the same for high and low-risk operators (Stewart et al. 2003). These

limitations are being addressed by FSC and it is expected that as awareness of

"green products" grow among consumers, the participation of firms operating in

Africa in FSC will increase.

c. Community Woodlots and Alternative Energy

As noted earlier, Africa is the largest consumer of biomass energy. Many

countries in Africa are promoting the establishment of community woodlots to

supply wood for energy as an alternative to natural forests. Increased use of

alternative energy in households would significantly reduce woodfuel

consumption and, therefore, pressure on natural forests.

One promising development is the construction of the West African gas

pipeline, which is expected to begin supplying gas from Nigeria to Benin, Togo,

and Ghana by 2006. However, a shift from woodfuel to bottled gas at the

household level is more likely to occur in urban areas where incomes are higher

47



than in the rural areas. Other energy sources being piloted across Africa include

solar, wind, and ethanol.

iv. Access to Freshwater Resources

Africa, with the highest population growth rate in the world, is expected to face

significant increases in demand for safe water in all countries and sectors, including

for domestic use, agriculture, and industry. Demand for water is expected to double

within 30 years (UNEP 2002).

On the supply side, 25 African countries are projected to face water scarcity (i.e.

less than 1,000 m3 per person per year) or water stress (i.e. 1,000-1,700 m3 per

person per year) during the next 20-30 years (Figure 1) (UNEP 2002). It estimated

that by 2025, about half of Africa's population will be living in areas facing water

scarcity or stress (GEF 2002).

Figure 1. Countries Expected to Experience Water Stress or Scarcity in 2025

water scarcity: less than

1000 V

water stress: less than

1700 m3/per$on/year

Source: UNEP 2002.
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Integrating Environmental Sustainability

To address the imbalance between demand and supply of water will require continued

efforts to improve water resources management and water use efficiency, including

strengthening the policy and regulatory framework, promoting integrated approaches

to land and water management, and transboudary cooperation, where applicable.

• Policy and Regulatory Framework

South Africa is a country already using about 60% of its available water

compared with 5-10% for Namibia and Bostwana, therefore, it is taken

sustainable management of its freshwater resources very seriously. The country's

National Water Act 1998 is a good example of a legislative framework that

embodies the above principles.

The objective of South Africa's National Water law is to "manage the quantity,

quality, and reliability of the nation's water resources to achieve optimum long-

term, environmentally sustainable, social, and economic benefits for society for

their use." The key features ofthe South African law are:

(a) Water is specifically reserved for two purposes - to meet basic human needs

and to maintain ecological functions. It balances human use with long-term

sustainability of aquatic and associated ecosystems in South Africa.

(b) Provisionally allocates 25 litres per person per day for domestic uses and the

remaining water must be allocated so that all people have equitable access for

productive uses.

(c) Broadens local participation in water management decisions.

(d) Within individual watersheds, local catchment management agencies are

responsible for allocating water to users and they are expected to operate with

broad stakeholder participation.

(e) Authorizes the agency oversees water resources management, the Department

of Water Affairs and Foresty, to develop water pricing strategies, such as

charges to cover the full financial costs of providing access to water, a

watershed management charge (covering the use of rivers and other

waterbodies for consumption and waste disposal) and a resource conservation

charge (applied when a particular water use has significant impacts on other

users in the watershed).

(f) Recognizes the significance of cooperation among the riparian countries to

effectively manage transboundary water resources.

• Transboundary Cooperation

One positive demonstration of transboundary cooperation is the Nile Basin

Initiative. Through this initiative, the 10 riparian countries are working

towards a common vision "to achieve sustainable socioeconomic development

through the equitable utilization of, and benefit from, the common Nile basin

water resources". This vision is being realized through the development of a
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strategic action plan that specifically outlines a shared vision, and basin and

sub-basin-wide projects.

For the Eastern Nile, for example, Egypt, Sudan, and Ethiopia have agreed to

specific projects that would contribute to poverty alleviation and support

integrated management. They projects cover irrigation, drainage, hydropower

generation and transmission, flood management, and watershed management.

iii. Fisheries Management

World demand for fish and fishery products is expected to increase 38 %, from

133 million tons in 1999/2001 to 183 million tons by 2015. Fish for food will

account for about 75% or 137 million tons of the projected demand (FAO 2004).

The demand for fish in developing countries, including Africa, is expected to

increase by up to 3% per annum to meet the growing demand from an increasing

population.

In terms of global production from the capture fisheries, FAO (2002) estimates

total production at 179 million tons in 2015. Specifically for Africa, the World

Fish Center estimates that fish catches will have to increase by 20% within the

next 10 years (2015) just to maintain the current relatively low per capita fish

supply of 6.6 kg/year, and a 32% increase within the next 15 years (2020). With

Africa's marine and some freshwater fisheries already at or near their maximum

sustainable yield, any major additional harvesting pressure to meet the growing

demand may lead to a collapse of the fisheries and the loss of an important source

for animal protein and livelihood.

Commercial aquaculture has the potential of making up for the shortfall in supply.

The World Fish Center estimates that aquaculture in Africa will have to increase

by 260% by 2020 to maintain per capita consumption of fish. However, it is

doubtful that this would happen in a substantial way in Africa in the medium

term, because of lack of an enabling environment to attract significant foreign

investment and technology transfer in most countries.

The three countries in Africa with major investments in aquaculture are Nigeria,

Madagascar, and Mozambique. Environmental safeguards and the capacity to

effectively implement them would be needed to prevent or minimize adverse

impacts such as degradation of mangrove forests, pollution of freshwater and

coastal waters by fish pond effluents, and the introduction of alien species in these

countries and others that may wish to promote commercial aquaculture.
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a. Integrating Environmental Sustainability

To prevent a collapse of both marine and freshwater fisheries in Africa, nations

would have to strengthen their capacity for management through collaboration

involving government agencies, fishers, and other major stakeholders. The main

management tools for both marine and freshwater fisheries are limits on entry,

regulation of equipment and harvests, prevention of habitat destruction, and

strengthening of regional cooperation in the case of transboundary water bodies.

The FAO Code of Conduct for Responsible Fisheries provides a valuable guide

to countries to work towards sustainable fishing. The Code, a non-binding legal

instrument, adopted by FAO member states in 1995 outlines broad principles

and standards for conservation, management, and development of all fisheries.

It also covers the capture, processing, and trade in fish and fishery products.

Namibia, for example, has made major progress in reducing fishing effort in its

Exclusive Economic Zone (EEZ) by instituting clearly defined and enforceable

catch quotas. Fishing firms are allocated specific catch quotas annually, which

are effectively enforced. As a result, vessel operators have no incentive to

increase their fishing capacity beyond what is required to efficiently harvest

their quotas. Furthermore, because ofthe quotas, these operators have shown

greater interest in the long-term sustainability of the fisheries.

Namibia has also developed a robust monitoring, control, and surveillance

system. The observers are placed on every licensed vessel to monitor fish

catches and to collect catch statistics for analysis. The Fisheries Observer

Agency, which oversees the observer program, is financed by levies that vessel

operators pay into the Observer fund. Other fees that vessel operators pay to

support fisheries management are quota fees, by-catch fees, Marine Resources

Fund levies, and license fees (World Bank 2003).

A quota system is not feasible for the small-scale (artisanal) fisheries in Africa,

because of the high cost of enforcement. Small-scale fishers are typically widely

spread along the coast. In Ghana, for example, artisanal fishers land their

catches at 220 landing sites along the country's 550 km coastline. A more cost-

effective approach is to strengthen collaboration between government agencies

and fishing community institutions to co-manage the fisheries.

It is important for governments to recognize and utilize the influence and

capability of fishing communities to co-manage fishery resources. An example

from Ghana highlights the structure and influence of local institutions in fishing

communities. Traditional associations of fishers exist in every fishing

community in Ghana. The leadership of the association comprises a leader

elected for life (known as the Chief Fisherman) and his "Elders" or advisors.

51



The leadership has significant control over fishing activities in the community,

including acting as spokespersons for the community, settling disputes,

supervising religious rites associated with fishing, and collecting fees from

migrant fishers (Lawson and Robinson 1983). The influence of community

institutions in Ghana and other coastal nations in Africa should be harnessed to

co-manage the artisanal fishery in cooperation with government agencies at the

local and national levels.

The other essential area of fisheries management that needs strengthening is

cooperation among coastal nations in Africa. Fish is a fugitive resource which

no single nation can confine to its EEZ. It will, therefore, be futile for a country

to have a strong fisheries management regime while the neighboring nations

have ineffective management systems. Specific areas for cooperation may

include stock assessment and monitoring, training, and surveillance.

The FAO's Eastern Central Atlantic Fisheries Committee (CECAF), if

strengthened can provide the institutional mechanism for regional cooperation.

Currently, CECAF is very weak because it does not have any regulatory or

enforcement powers.

vi. Energy Resources

The world's consumption of energy is expected to increase by 10-50% by

2020, from the current level of about 10.5 billion metric tons of oil equivalent.

Oil and gas are expected to continue to provide a majority of the world's

energy needs. They currently account for about 56% of global energy

consumption, and this proportion is not expected to change significantly

during the next 20 years (Total 2002). The other major energy sources in the

world are hydroelectric power, uranium, and coal.

On the supply side, global energy production has to increase by at least 50%

during the next 20-30 years to keep pace with growing demand. Africa can

contribute substantially to the supply because it has a high energy potential -

it accounts for 33% of the world's hydroelectric capacity, 18.7% of uranium

deposits, 10.6% of coal reserves, 7.5% of gas reserves, and 7.1% of crude oil

reserves (Table 6) (ECA 2004, World Energy Council 2003).
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Table 6. Africa's Energy Potential

Energy Resources

Hydroelectric capacity

Uranium

Bituminous coal reserves

Gas reserves

Oil reserves

Total

1,888 Twh/year

613 kilo tons

55,000 million tons

11.4 trillion m3

10,122 million tons

Percentage of Global

Resources

33.0

18.7

10.6

7.5

7.1

Source: ECA 2004; World Energy Council 2003

Integrating Environmental Sustainability

Africa's hydropower, crude oil, and gas potential is likely to be further developed

in a significant way to meet the needs of the continent and global markets. There

are already indications for such a move. In anticipation of increased demand,

Nigeria, for example, plans to increase oil production from about 2.5 million

barrels a day about to 4 million by 2010. (U.S. Department of Energy 2005). The

challenge for African countries is to ensure that energy resources are developed in

an environmentally sensitive manner. This will require the adoption of effective

safeguards to prevent or minimize negative environmental and social impacts.

a. Oil and Gas Development

The two major environmental issues associated with oil and gas development are

oil spills and flaring of gas. While limited accidental spills may be inevitable, oil

companies should take proactive measures such as regular inspections to

minimize oil spills from corroded pipelines. Another reason for oil spills is

sabotage and this requires collaborative efforts by oil companies, governments,

and local communities to stop or minimize them through a combination of

incentives such as fair sharing of oil revenue with local communities, improved

mechanisms for effective stakeholder consultations, and effective law

enforcement. Oil producing countries in Africa need to develop environmental

and social guidelines and the institutional capacity at the government and local

levels to monitor compliance by the oil companies.

Another serious environmental issue that has national and global environment

implication is the flaring of gas. Gas is naturally dissolved in crude oil reservoirs,

but it separates from crude oil it is pumped to the surface. Gas flaring releases

carbon dioxide, a greenhouse gas and a contributor to global climate change.

Nigeria, for example flares about 75% of the gas associated with crude oil

production. This is about 20% ofthe gas flared in the world.
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Nigeria's plans to end gas flaring by 2008 is a positive measure, which should be

emulated by other oil producing countries in Africa and the rest of the world.

Nigeria will require oil companies to collect and process the associated gas for

commercial use, including for household use. The construction of the West Africa

Gas Pipeline will open up new markets for natural gas. The pipeline is expected to

deliver 4 million m3 of gas annually to Ghana, Togo, and Benin, beginning in

2006, mostly for electricity generation (U.S. Department of Energy 2005).

Another by-product of oil production is wastewater, which is a combination of

water and oil effluents. Nigeria requires oil companies to pre-treat wastewater to

remove the oil effluent, bringing the oil concentration to 48mg/l before deposal. It

also requires waste water to be disposed offshore, 22 km from the shore and in

waters of at least 200 ft deep. Oil companies are making efforts to meet this

requirement, but they have asked for more time.

b. Hydroelectric Power Development

The development of hydroelectric power often generates an outcry because of

justifiable concerns about its environmental and social impacts. However,

because affordable energy is essential for Africa's economic growth, it is

unrealistic to suggest that poor African countries should not develop their

hydropower potential. Alternative energy sources such as solar and wind are not

widely used even in developed countries, because they are currently not cost-

effective compared with hydropower. What African countries with hydropower

potential need to do is to ensure due diligence with respect to the potential

environmental and social impacts. A promising example of due diligence, which

other African countries can learn from is the development of the Bumbuna

hydroelectric power project in Sierra Leone.

Sierra Leone is one of the poorest countries in the world, but its electricity tariff

is among the highest in the world because of limited installed capacity. The

country has an installed capacity of only 77MW, mostly supplied by expensive

diesel generators. The high tariff and irregular supply of electricity is a drag on

its economic growth, particularly in the industrial and service sectors.

The 50 MW Bumbuna hydroelectric project is, therefore, aimed at increasing

electricity supply and reducing the cost of generation. It is expected to

contribute to a reduction in cost of electricity generation, transmission and

distribution by 50%. It is also expected to reduce Sierra Leone's modest

contribution to greenhouse gases as the country shifts from polluting diesel

generators.

The 88m high run-of-river dam created a reservoir covering a 21km2 area. This

is a relatively small dam and reservoir, but the principles and processes

underlining the environmental and social safeguards are applicable to large
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dams. The following are five key actions taken to identify and address

environmental and social issues.

• First, an Environment and Social Assessment Panel made up of experienced

international professionals was established to review the impact assessments and

mitigation plans related to dam design and construction

• Second, a watershed management plan was developed, which is aimed at

minimizing sedimentation of the reservoir by improving agricultural practices

and fanners' income in the catchment area, and protecting biological diversity,

including globally endangered chimpanzees. Specific activities being

implemented under the watershed management plan include soil conservation,

agroforestry and forest management, and management of fisheries downstream

and in the reservoir.

• Third, a system for continuous monitoring of the public health impacts of the

dam on diseases such as bilharzia and malaria was established.

• Fourth, a Resettlement Action Plan (RAP) was developed through extensive

constitutions with the affected communities and other stakeholders. The RAP

included traditional compensation packages such as land, housing, and income

rehabilitation, as well as support for improved agriculture practices and

livelihoods. The goal of this package is to restore the livelihood of people to be

relocated to at least pre-impoundment levels.

• Finally, an important innovative feature of this project is the establishment of

a trust fund to enable people affected by the dam to share its benefits through

community development initiatives. Sources of funding for this trust fund will

include a small proportion of power sales and funds from the World Bank's

Carbon Finance Business because of the shift from diesel to hydropower

electricity generation, which would reduce greenhouse gas emissions.

c. Energy Efficiency and Renewable Energy

African countries should also seek to improve energy efficiency (i.e. amount of

GDP generated per unit of energy use). Nigeria, Tanzania, and Zambia have the

lowest energy efficiency in Africa. For every unit of energy used, they generate

US$1.30, $1.20, and $1.10 of GDP respectively, compared with $12 for

Namibia and $9.50 for Morocco (ECA 2004).

Measures that can be taken to improve energy efficiency include: (a) better

maintenance of electricity generation and distribution equipment; (b) promoting

the use of more energy efficient equipment such as industrial motors, lighting

systems and refrigerators; and (c) improved design of building, especially

commercial buildings.
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It is also important for African countries to promote renewable energy such as

wind and solar. While solar energy is not competitive in Africa compared with

hydroelectric power or gas, there are promising examples in rural areas far from

the electric grid. For example, Morocco, in partnership with Total Energies and

Electricite de France, is implementing a Rural Solar Power Program covering

16,000 households. In Kenya, a small solar PV industry is emerging. About

20,000 solar modules are sold in Kenya every year (Hankins 2001).

On wind energy, Cape Verde successfully developed a wind farm, with a

capacity of 2.6 MW of electricity in 1994, which supplies 10-15% of the

electricity generated. Lessons from the solar, wind, and other alternative energy

initiatives in Africa would provide useful results and lessons that will promote

alternative energy (ECA 2004).

v. Mineral Resources

1. Integrating Environmental Sustainability

Mining, as noted earlier, can have significant negative impacts on both terrestrial

and aquatic ecological systems. African governments, therefore, need to develop

appropriate policy and regulatory frameworks, including those related to

Environmental Impact Assessment (EIA), and institutional capacity to implement

them. Mining companies operating in Africa can signal their commitment to

environmentally sound operations by getting certified under ISO 14001, which

has the following main element (UNEP 2000):

• An environmental policy in which the organization states its intentions and

commitments to environmental impacts of its operations

• Planning in which the organization analyzes the environmental impact of its

operations.

• Implementation and operation: the development and implementation of

processes to improve environmental management.

• Checking and corrective action: Monitoring and measurement of environmental

indicators to ensure that goals and objectives are being met.

• Management review: review of a company's environmental management

system by the organization's top management to ensure its continuing suitability,

adequacy, and effectiveness.

• Continuous improvement in a company's environmental management systems,

and implementation of good practices.

Small-scale or artisanal mining can also have negative environmental and public

health impacts, though at a more localized level. The main mineral associated

with artisanal mining is gold. While large mining companies need to follow a

country's EIA procedures, it is unrealistic to expect small-scale miners to do the

same because the process is expensive and beyond the means of most small-scale

miners.
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To make artisanal mining sensitive to the environment would require programs to:

(a) raise awareness about its public health and environmental impacts, (b)

provision of alternative livelihood opportunities in artisanal mining communities;

and (c) development of alternative mining technologies that are safer and

environmentally friendly.

One example of alternative livelihood is transforming the small-scale mining

town of Sadiola in Mali. With help from large-scale gold mining companies in the

area, a community development fund was established to support interventions

such as schools, health centers, and small enterprise development. As a result,

there was a major decline in number of people engaged in small-scale gold

mining (Keita, 2001).

In terms of alternative technologies, South Africa's mining technology research

institute, Mintek, has developed a safer and simpler alternative process to extract

gold from ore. This process involves treating the ore with hydrochloric acid,

sodium hypochlorite, and metabisulphate or oxalic acid. This process results in a

99.5% fine gold powder (Anonymous 2002). The next step is to operationalize

this promising technology in the field to determine its level of acceptance and

adoption.

vi. Urban Environment

As stated earlier, Africa has the fastest rate of urbanization in the world. The

current urban population of 300 million is expected to increase by 67% to 500

million by 2015. The population of Lagos, for example, is expected to increase

from 13.4 million to 23 million by 2015, making it the third largest mega-city in

the world after Tokyo, Japan and Mumbai, India (Tibaijuka 2004). This trend is

expected to exacerbate urban poverty and the already appalling conditions in

Africa's slums. Urgent action is, therefore, needed to address the issue of urban

poverty and living conditions in the slums before it reaches unmanageable levels.

1. Integrating Environmental Sustainability

To ensure environmental sustainability, three aspects of the urban environment

would need urgent attention: slum upgrading, solid waste management, and

vehicle emissions.

a. Slum upgrading:

There are efforts across Africa to improve living conditions in cities, including

the upgrading of slums. An emerging good practice is settlement upgrading in the

Morocan city of Agadir by the Morocco National Shelter Upgrading Agency. This

initiative has made available 13,000 serviced housing lots, housing units, and

apartment units or lots for apartments. It has also provided utilities connections
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for 3,600 families and created 25,000 construction jobs each year. Factors that led

to the success of the Agadir initiative include recognition by local authorities of

the need for adequate shelter for local residents, active participation of the

intended beneficiaries in project design, open consultation at every stage project

development and implementation, and integration of the squatter areas into

cosmopolitan neighborhoods (UNEP 2002). Regularization of land tenure in

slums is also an important incentive for upgrading slums and stimulating greater

economic activities.

b. Solid waste management: Many Africa cities are making efforts to improve

solid waste management, including through public-private partnerships. Sanitary

landfills have been constructed to safely dispose of solid waste. These landfills

have natural or artificial lining to prevent leakage of leachate, therefore, avoiding

contamination of groundwater and soils. Leachate in such landfills is collected

and treated for safe disposal.

One innovation associated with sanitary landfill, which is relevant to African

cities, is capturing methane from landfills for electricity generation. Mexico is

piloting this innovation in which landfill gas management is integrated into the

design and construction operation of sanitary landfills. As waste in the landfill

decomposes, gases, mainly methane and carbon dioxide, are released. Both

methane and carbon dioxide are greenhouse gases, and are, therefore, contributors

to global climate change. Through a public-private partnership, the methane gas is

captured to generate electricity. The pilot power plant is producing 7 MW of

electricity for about 10,000 people living within 5 km radius of the landfill.

c. Vehicle emission: In 2001 African countries took a bold step to reduce

hazardous vehicle pollution by agreeing to phase out leaded gasoline. In the

Dakar Declaration, African countries committed themselves to phase out leaded

gasoline by the end of 2005. This initiative is being supported by international

partners including the World Bank, World Health Organization, European Union,

oil companies, and environmental organizations. Africa is on track to complete

the phase-out on schedule. This is a remarkable achievement, considering the fact

that it took the United States nearly 20 years, and Europe and Latin America more

than 15 years to achieve the same goal.

The phase-out of lead in gasoline will have a very positive impact on air quality in

African cities. Nevertheless, continued efforts are needed to further reduce air

pollution, including improving traffic management and requiring the installation

of emission reducing technologies such as three-way catalytic converters that can

bring down carbon monoxide and hydrocarbon emissions by up to 95% (World

Bank 2000).
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vii. Strengthening Biological Diversity Conservation

Africa's protected areas will continue to play a crucial role in the conservation

and sustainable use of biodiversity for the present and future generations.

However, as most African countries continue to face urgent economic and social

challenges, political and financial support for protected area management are

already showing signs of further decline. Unless protected areas can demonstrate

their relevance to improving the livelihood and economic well-being of people,

they may be perceived as a luxury for the enjoyment of a few people, which

countries can no longer afford to support.

The survival of Africa's protected area system would, therefore, depend largely

on the level of public support - from the local to the global level - for their

existence and values. To enhance and sustain public support would require greater

emphasis on building a management system based on the following nine pillars

for conservation success:

1. A Collaborative Approach to Protected Area Management

The history of protected areas in Africa involved excluding people from an

area, including traditional lands to create a protection zone for wildlife.

Alienation cannot continue if protected areas are to survive. A paradigm shift

in protected area management is needed, from protectionism and

criminalization to collaborative management regimes, to effectively conserve

biodiversity and promote sustainable development in local communities.

Collaborative management of protected areas should be designed in a way

that: (a) explicitly recognizes people as an integral part of ecological systems

and recognizes the critical role they can play in management; (b) integrates

traditional natural resource ownership, use rights, and knowledge into

management programs; and (c) contributes to sustainable economic and social

development of local communities.

2. Management of Protected Areas within Broader Landscape or Seascape

The boundaries of protected areas were typically defined by the presence of large

mammals or by areas of low agricultural potential. However, wildlife are

migratory and they often spend part of the year at seasonal habitats outside

protected areas. Similarly, for marine protected areas, there is continuous

ecological interaction between the biodiversity in a protected area and the

surrounding seascape.

Conservation needs to take into account the management needs of the broader

landscape and human dimensions such as economic and social goals at the local

and national levels if it is to be effective.
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3. Mechanisms for Participatory Management

To support collaborative management of protected areas and the surrounding

landscape or seascape, resource managers need to establish or strengthen existing

institutional mechanisms for effective involvement of local stakeholders in

management planning and implementation. This can be achieved in the following

ways.

(a) Establishment of a formal body such as a management board, with representation

from a broad range of stakeholders including local communities, to advise

protected area management institutions on issues such as conservation and

sustainable use policies, including traditional use rights; natural resource

assessment, management planning and implementation; economic and social

development opportunities and benefit sharing; and public education.

(b) Setting up a joint protected area and local community conservation awareness

programs. Through formal and non-formal educational activities to help explain

the purpose and ecological, economic, and cultural values of a protected area and

the role that local communities can play as stewards of biodiversity.

(c) Establishment of a community-based ranger and para-ranger program, to serve as

a link between protected area and local community interactions on management

activities.

4. Institutional Development

Institutional development is vital for effective management of protected areas.

Special attention should be given to building human resource capacity to develop

and implement appropriate policy and regulatory framework and incentive

structure to support collaborative management approaches.

Human resource development should aim at providing appropriate skills to a

variety of stakeholder groups to work in a coordinated way in order to improve

the management of protected areas. It should reinforce in the stakeholders

conservation approaches based on the principles of collaborative management,

recognition of traditional values and resource rights, and the ecosystem-based

approach to natural resources management. Skill enhancement may be achieved

through in-service training, overseas training, and international staff exchange to

enable the participants to benefit from the exchange of knowledge and experience

with counterparts in developed and developing countries.
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5. Economic and Social Empowerment

Poverty in communities adjacent to protected areas is perhaps the greatest threat to

their ecological integrity. Protected areas should, therefore, be developed and

managed in a way that, where possible, catalyzes local economic and social

development. Such a goal is essential to win support and cooperation from local

communities that were deprived of ownership and use rights when their communal

lands were expropriated for the creation of protected areas.

Options for protected area management institutions to catalyze local economic and

social development may include providing employment opportunities for local

people at all staffing levels, not just the lowest level; support investment in tourist

facilities such as accommodation outside the boundaries of a protected area and in

local communities; and contracting local firms or organizations to provide services

for a protected area.

Benefit sharing is essential to sustain community support and it may be achieved in

various ways, including allocating a portion of revenues generated to support

environmentally sound livelihood activities and community infrastructure such as

schools and health care centers.

6. Compensation Schemes

Protected areas need to have mechanisms to address conflicts between people and

wildlife and its consequences. Some conservationists may blame the victims of

such conflicts for encroaching on wildlife habitat, but this does not justify

inaction by protected area management institutions. Some form of compensation

is necessary to win the continued support and cooperation of local communities

for conservation activities in protected areas.

However, compensation schemes in Africa have had mixed results. For example,

Kenya for example had a scheme for crop damage caused by wildlife, but it was

suspended in 1989 because of high administrative costs, widespread cheating, and

lack of funds (Thouless 1993). Botswana also has a compensation scheme which

is still in place. There is no doubt that people need to be compensated for wildlife

damage. The challenge is to develop a form of compensation and mechanisms

that is transparent and appropriate for local conditions.

7. Economic Values of Protected Areas

The economic value of natural resources within and outside protected areas

typically focuses on the commodities such as timber and fish. It is important that

the value of protected areas is not measured only in terms of commodities, but

also the non-consumptive and ecological services they provide.

For some countries, it is easier to justify the economic value of protected areas

because of the significant contribution that wildlife tourism is already making to

61



their economy. Kenya, Tanzania, and South Africa, for example, are important

tourist destinations, largely because of their wildlife, particularly "the big five" -

elephant, lion, cheetah, rhinoceros, and buffalo. In 2001, about 1 million tourists

visited Kenya, generating about US$310 million. Tanzania attracted more than

0.5 million high-end tourists, earning aboutnUS$725 million in revenue.

Not all protected areas in Africa can generate significant tourist revenues for the

local or national economy because they may not have charismatic wildlife,

suitable infrastructure, or security to make them attractive tourist destinations.

However, this should not diminish the national and global significance of the

biodiversity in the protected areas. Governments need to accept this value, and

develop mechanisms for payment of environmental services such as community

protection of watersheds that are sources of drinking water. Such protection

reduces sedimentation, and therefore, the cost of water treatment.
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8. Long-term Funding Mechanisms

The development of long-term financing mechanisms to provide adequate and

predictable funds is essential for long-term biodiversity conservation in Africa's

protected areas and the surrounding landscape. As noted earlier, as governments

continue to struggle to address urgent issues such as poverty, quality of human

development, and civil strife and wars, it would be unrealistic to expect

substantial increases in the relatively small budgetary allocation for protected

areas management. Some protected areas in Africa have received much-needed

supplementary funding from bilateral and multilateral donors, non-governmental

organizations, and the private sector, but such support is often short-term and

sporadic.

Protecting Africa's rich biodiversity for present and future generations will

require long-term funding commitments and more coordinated mobilization of

domestic and international financial support, including from governments,

foundations, private sector, and NGOs. One way to achieve this goal is the

establishment of endowment funds. Such funds may be established to support an

individual protected areas or a national protected areas system.

9. Transboundary Cooperation

There are several protected areas in Africa whose main ecological systems cut

across the political boundaries of more than one country. Protected area managers

in the different countries often manage these protected areas independently. As

countries begin to adopt the ecosystem-based approach to protected area

management, it is important that collaboration between adjacent countries is

strengthened so that such protected areas can be managed as one management unit

to achieve environmental, economic, and social benefits for all countries.

One good example of regional cooperation on transboundary protected area is the

collaboration between South Africa and Botswana to jointly manage the

Kgalagadi Transfrontier Park. This transfrontier park comprises of the Gemsbok

national park in Botswana and the Kalahari Gemsbok national park in South

Africa. South Africa and Botswana signed a bilateral agreement in April 1999 to

jointly create and manage the park as an "individual ecosystem for the benefit of

biodiversity conservation, research, visitors, and the larger community". The two

countries: (a) jointly defined the management goals for the transfrontier park as

follows; (b) share and pool expertise and experiences of protected area

management agencies in the two countries; (c) increase the local and international

profile of the park to enhance its tourist potential; (d) encourage the realization of

the full economic potential of the park to bring local benefits, especially to

adjacent local communities; (e) develop joint promotional campaign to increase

tourisms; (f) comply with international laws regarding protection of the

environment; and (g) integrate as far as possible the managerial, reservation,
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research, marketing, and other systems of the two protected area management

agencies.

viii. Financing for Environmental Sustainability

1. Government Financial Resources

A government's own financial resources are the primary source of financing for

environment management programs in Africa countries. However, for most countries

budgetary allocation for such activities is very limited because environment agencies

have to compete with other more powerful or urgent sectors for the limited budgetary

resources.

Part of the problem for the limited financing for environment management programs can

be traced to the focus of environment agencies on "stand-alone" interventions. Because

natural resources are the key to economic growth in Africa, policy makers and advocates

of sound environmental management need to shift their emphasis from stand-alone

policies and programs to mainstreaming environmental sustainability into the

development process.

This approach would lead to more sustainable development policies and programs from

the economic, social, and environment perspective. Mainstreaming would also address

some of the financial constraints that affect environment programs because they would be

funded as an integral part of major economic initiatives.

One framework that can help some African countries to mainstream environmental

sustainability is the Poverty Reduction Strategy (PRS). The PRS is a 3-5 year framework

that outlines policy and program priorities to address poverty through a country-led and

participatory process. Multilateral and bilateral development partners, including the

World Bank and the African Development Bank, are increasingly using the PRS as the

basis for their development assistance.

2. Environment and Development Funds

African countries can complement budgetary allocations for mainstreamed environmental

interventions with funds from multilateral and bilateral sources as part of a PRS or other

planning frameworks. They can also obtain additional financing from public and private

sources, including Foundations, which focus primarily on environment and sustainable

development issues. Two major public funding sources associated with the

implementation ofthe post-Rio conventions are the GEF and carbon finance.

a. Global Environment Facility

The global community has entrusted the challenge of assisting countries to meet

their sustainable development goals and protect the global environment to the
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GEF. The GEF was established as a financial mechanism in 1991, to provide

incremental resources to fund activities by developing countries to achieve global

environmental benefits.

The GEF focuses on four major global environmental issues: on conservation and

sustainable use of biodiversity; sustainable measures to minimize the adverse

effects of climate change such as the promotion of energy efficiency technologies

and renewable energy; improve management of international waterbodies; and

activities to phase out ozone-depleting substances, prevention and control of

desertification, and protection ofhuman health and the environment from POPs.

The GEF has provided African countries with about US$ 1.2 billion, and helped

them to leverage an additional $3.2 billion in co-financing from in-country

sources, donors, Non-Governmental Organizations and the private sector to

develop and implement projects that address global environmental issues in the

context of sustainable development.

b. Carbon Finance

As noted earlier, the UNFCC is aimed at stabilizing climate-altering greenhouse

gases in the atmosphere. The Kyoto Protocol which came into force in February

2005, commits industrialized countries to reduce their greenhouse gas emissions

by an average of 5.2% below their 1990 levels by 2012.

To lower the cost of achieving these targets, three mechanisms were set up: joint

implementation, emissions trading, and the clean Development Mechanism

(CDM). The most relevant mechanism for Africa is the CDM, which allows

developed countries to finance projects such as afforestation and reforestation in

developing countries that reduce or absorb carbon in return for certified carbon

credits.

To support small-scale CDM projects, particularly in Sub-Saharan Africa, the

World Bank has set up the Community Development Carbon Fund (CDCF) to

buy emission reductions from small-scale projects in the Least Developed

countries. The Mexico-land fill project, mentioned earlier, which captures landfill

methane to generate electricity is one example of an emission-reducing project

financed by the CDCF.

The World Bank has also established the Prototype Carbon Funds (PCF), which is

aimed at demonstrating how greenhouse gas emission projects can also contribute

to sustainable development. The first PCF project was in Uganda: The Uganda

West Nile Electricity project. The project is aimed at replacing highly polluting

and inefficient diesel and petro electricity generators with small hydropower

stations. The PCF will be purchasing carbon dioxide emission reduction

associated with the project for up to US$ 3.9 million over 15-20 year period.
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2. Streamlining International Assistance for Sustainable Development

International assistance, no doubt, will continue to play a major role in supporting

sustainable development activities. However, its effectiveness and results would depend

on the effectiveness of efforts to streamline Overseas Development Assistance (ODA).

African countries and other recipients ofODA have long expressed concern about the

high transaction costs of managing such programs. Their concerns include the following:

(a) priority areas of assistance are driven by donor rather than a country's priorities; (b)

long elapsed time, often years, between a project concept stage and the beginning of
implementation; (c) multiple donor procedures and requirements for financial

management, procurement, reviews, etc. place undue burden on the recipient country's

limited institutional capacity; and (d) limited or lack of coordination among donor

working in a country, leading to duplication of efforts.

Fortunately, both donors and recipients of ODA are working together to improve aid

effectiveness. These efforts have received extra boost from the Paris Conference on Aid

Effectiveness in March 2005. At this conference, the leaders of major bilateral and

multilateral agencies and developing countries endorsed the Paris Declaration on Aid

Effectiveness, which calls for greater efforts to make aid more effective through

harmonization and alignment of donor practices and procedures with those of recipient

countries.

Specific areas of agreement in the Paris Declaration, that are beginning to be

implemented in some countries, include: (a) aligning donor assistance strategies with a

country's strategic priorities such as those outlined in a PRS; (b) support for capacity
building to facilitate the ultimate use of recipient country's systems for procurement,

financial management, etc.; (c) greater use of common arrangements and procedures

among donors for program design and implementation; and (d) greater use of

programmatic assistance, which involves several donors pooling their funds around a
single program design and using common results-oriented implementation performance

indicators, reviews, and reporting requirements.

IV. CONCLUSION

The message of sustainable development, including its environmental dimension, seems

to have resonated with African countries. As a result, African countries have taken the

initiative on a number of occasions to reach agreements, through conventions and other

instruments, to address urgent environmental issues facing the continent such as pollution
of the coastal and marine environment, and the transboundary movement of hazardous

waste. A majority of African countries are also parties to global conventions and other

agreements related to issues such as conservation ofbiodiversity, climate change,

desertification, and POPs.

However, translating these commitments into significant actions on the ground has been

poor in Africa. African countries are generally overexploiting renewable natural

resources that are essential for economic growth such as agricultural lands, forest
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resources, freshwater resources, and coastal and marine resources. In addition, the

methods being used to exploit non-renewable resources such as minerals have often had

negative impacts on environmental quality.

The impact of the failure to act decisively to address environmental sustainability issues

may worsen based on projected demand and supply trends for natural resources that are

critical for economic growth during the next 10-20 years as well as the market-led policy

and structural reforms that many countries are undertaking. These reforms are essential

for accelerated economic growth and poverty alleviation, but their long-term

sustainability would be doubtful unless the environmental dimensions are fully

addressed. Left unaddressed, continued absence of environmental sustainability in the

development policies and programs may lead African countries to the Market Forces

Scenario mentioned earlier, which I consider as undesirable from a sustainable

development perspective.

The paradox that Africa faces raises this question - Why is there a major gap between

commitment and action on the ground? There is a gap, on one hand, between: ( a)

increased environmental awareness at the local, national, and regional levels; (b)

commitment to regional and international conventions and agreements on sustainable

development; and (c) sound national legislation and, on the other hand, the worsening the

environmental situation on the ground, including continued overexploitation of natural

resources and degradation of ecological systems.

In my opinion, the answer to this question is inadequate or lack of mainstreaming of

environmental sustainabilitv issues into the development process. Mainstreaming needs

urgent attention and there are opportunities for African countries to bridge the gap

between commitment and action, and to move closer to the path of environmental

sustainability.

There are a number of tools for economic and environmental management analysis,

which can facilitate mainstreamed efforts to achieve accelerated and sustained economic

growth needed to alleviate widespread poverty and they include the following:

(a) Stronger political will expressed in more tangible ways such as adequate

budgetary allocation to support activities that integrate environment and

development planning and implementation processes at the national and local

levels. To complement government budgetary resources, there are opportunities

for African countries to work with multilateral institutions such as the World

Bank and the GEF, bilateral agencies, and private foundations to develop

innovative financing packages.

(b) Greater use of analytical tools for environment and economic planning such as

natural resource accounting and environment valuation techniques and provide

training and other support to enhance institutional capacity.
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(c) There are promising examples of best practices within and outside Africa, which

can be adapted to local conditions. Therefore, African countries, in most cases, do

not need to "reinvent the wheel". This is an area that Africa's national and

regional research institutions need to be strengthened to play the important role of

facilitating innovation, in collaboration with other research centers around the

world.

The Year of Africa - 2005 - is an important take off point for accelerated and sustainable

development for Africa. African countries need to seize the moment now and act urgently

to mainstream environmental sustainability into their development process. By investing

in environmental sustainability, Africa and its development partners will not only be

financing mainstreamed environmental interventions, but they will also be investing in

the long-term well-being of Africans, especially the poor, because of the central role

natural resources play in the continent's economic development.

This is the time to bring together strong political commitment, best analytical tools and

management practices, and innovative financing packages to make a difference on the

ground and in the sustainable future of millions of Africans.
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