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FOREWORD

This publication is the result of a process of building an understanding
and facilitating a dialogue on the issues related to climate change, on
the implications that climate change may have to Africa, and on the
relevance of the United Nations Framework Convention on Climate
Change for the continent.

Research work was carried out over a year and twelve African coun-
tries were directly engaged in this project, contributing with the work
and expertise of their specialists. A whole process of discussions was
started aiming not only at identifying questions concerning the coun-
tries directly involved but at illustrating the diversity of Africa's econo-
mies and societies, and attempting to raise common issues of interest
for the whole of the continent.

The Stockholm Environment Institute and the African Center for
Technology Studies are proud to have been the catalysts of this proc-
ess, which came to be known as Clfr-ate and Africa, and which proved
to be also a challenging management task. We are grateful to the Swedish
government for providing the financial support that made the imple-
mentation of this initiative possible.

The objective of this publication is to provide a starting point for
the discussions to take place during the African Conference on Policy
Options and Responses to Climate Change, 5-8 December 1994, in
Nairobi. This conference is not only the culmination of Climate and
Africa but, most of all, it opens a forum for discussions on climate
issues among African policy makers and for building African posi-
tions in relation to the Climate Convention.

The ideas expressed here are drawn from the material produced in
the Climate and Africa Project. Therefore, this publication does not
necessarily represent the positions of the Stockholm Environment In-
stitute or the African Center for Technology Studies in relation to Af-
rica and the Climate Convention.

Our work does not end here. Tackling the climate change problem
is a long process that has just begun. The next major step will be the
Conference of the Parties to be held in Berlin from March 28 to April
7, 1995. Until then, our task is to increase the understanding of the
issues involved in the debate under the UNFCCC, and of how Africa
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can participate in climate change mitigation while also pursuing her
major priority which is the socio-economic development of her socie-
ties.

Prof. H. W. O. Okoth-Ogendo
Project leader of Climate and Africa
African Centre for Technology Studies
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PREFACE

The United Nations Framework Convention on Climate Convention is
part of the international efforts that have been made during the last
decade to redirect the economic development towards more sustain-
able forms of production and consumption, taking into account the
resilience of natural systems. The Climate Convention has been moti-
vated by the disturbance that anthropogenic activities may cause to
natural climate systems. Although many of the existing predictions in
relation to potential impacts of climate change are still very uncertain,
the efforts being made under the Climate Convention represent a no-
regret option that is also in line with the principles of sustainable de-
velopment of Agenda 21, agreed upon by 179 governments in the United
Nations Conference on Environment and Development held in Rio in
1992.

The preoccupation with environmental issues has created a new set
of requirements on development projects. Environmental issues will
increasingly influence production organization, and will become a
stronger determinant of international relations as much as of develop-
ment planning. The new requirements apply to both industrialized and
developing countries, but the implications are especially important for
the latter where large populations have yet to satisfy their basic needs.
Changes in environmental policy are likely to have direct implications
for financial transfers to developing countries such as those of Africa,
and affect the attempts being made to achieve more social equity at
both national and international scale.

There are important decisions to be made at the international level
if climate change mitigation policies are to be implemented in both
developed and developing countries. These decisions will imply impor-
tant modifications in the relations between nations, and lead to com-
promises regarding the exploitation of natural resources, energy gen-
eration and consumption, disposal of waste, and also international trade,
technology transfer, information exchange, investment allocation, etc.
These decisions and compromises will be very relevant to the future of
African economies and societies.

Although the implementation of climate change mitigation options,
°s well as the improvement of living conditions in Africa, demand com-
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promises and contributions from the international community, it is at
the national and regional levels that many important changes will have
to take place. While integration into the world economy is necessary
for a country to attain economic development with a modern profile,
the improvement of social conditions in many poor regions will de-
pend on the mobilization of endogenous forces. The implementation of
sustainable policies can only be guaranteed if national and local au-
thorities embrace the causes to be defended, understand and agree on
the strategies to be used, and see the stated international objectives as
their own.

African governments are involved wi'h economic planning, pro-
viding infrastructure, and determining the direction and rhythm of the
development process of their respective countries. But another impor-
tant role to be played by African national states today and in the future
is to guarantee that economic development is performed on a sustain-
able basis. This implies taking into account the environmental and
social distortions, and the diseconomies that new investments and re-
source use might bring about. It also implies planning for an effective
distribution of resources and benefits among the various groups of
society.

The concept of sustainable development has to evolve into alterna-
tive development policies, if its principle is to serve as an effective
guideline for future development. African countries should have a strong
voice in designing these policies and giving development a new direc-
tion. Africa's participation in international fora such as the one of the
Climate Convention represents an opportunity of putting forward the
priorities of the continent in the global context of environmental is-
sues. This participation will enhance development opportunities for
the continent.

This summary report represents only a sample of the work that was
produced in the Climate and Africa Project coordinated by the Stock-
holm Environment Institute in collaboration with the African Centre
for Technology Studies. The ideas raised here come from thematic
papers written in the scope of the project and from the discussions
carried out by the project team during a number of meetings.

African Voices on Climate Change aims at providing an input for
discussions in the African Conference on Policy Options and Responses
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to Climate Change taking place in Nairobi, December 5-8. Only a lim-
ited number of issues have been treated here such as the aspects of
uncertainty related to climate change predictions, the relevance of cli-
mate change in the African context, the costs that policies for climate
change mitigation imply, the importance of technologies and capacity
building for the implementation of the Climate Convention, and the
principle of joint implementation. Much more can be said about these
and other issues. Therefore, this should be seen as only one input among
others in the discussion of the Climate Convention in Africa. What is
important is that these are African voices expressing their concerns,
ideas and suggestions for further work in the Climate Convention.

SemidaSilveira
Coordinator of Climate and Africa
Stockholm Environment Institute
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THE GREENHOUSE EFFECT

What is the
greenhouse
effect?

Which are the
greenhouse gases
(GHG)?

What is the risk
related to the
greenhouse
effect?

Africa and the
greenhouse gat
problem

Our planet earth is surrounded with a blanket of gases. Some of these
gases trap heat radiation between the earth surface and the upper part
of the atmosphere. This natural phenomenon has kept the earth 33°C
warmer than it would have been if this phenomenon did not exist. It is
this natural phenomenon that makes the earth habitable. The trapping
and retaining of heat by the atmospheric gases has generally been
referred to as the greenhouse effect, while the atmospheric gases in-
volved in the process have been known as the greenhouse gases (GHG).

The major greenhouse gases include carbon dioxide, nitrous oxides,
methane and ozone. Atmospheric water vapor and clouds are also
involved in the atmospheric heat trapping and are an integral part of
the greenhouse effect.

Under normal natural conditions, the emissions of the greenhouse gases
(sources) and the removal of these gases from the atmosphere (sinks)
is a balanced process. Any significant increase in the atmospheric
concentrations of the greenhouse gases would make the natural at-
mospheric blanket denser and hence produce global warming.

It has been observed that the atmospheric concentrations of most
of the greenhouse gases have increased significantly since the pre-
industrial era. The drastic rise in the atmospheric concentrations in
the recent decades and the increasing awareness of the severe conse-
quences which may be associated with such increases have culmi-
nated with the signing of the United Nations Framework Convention
on Climate Change in 1992.

Africa's contribution to the increasing atmospheric concentrations of
GHGs has been minimal, if not negligible. Much of the emissions in
the continent is attributed soil disturbance, biomass deterioration and
burning, land use change and pre-industrial forms of energy produc-
tion and use. Raw estimates suggest that the continent as a whole is
responsible for no more than 2.9 percent of the present levels of CO2
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in the atmosphere. All GHGs considered, Africa's contribution to the
global total is believed to be no more than 7 percent.

On the basis of current levels of growth, only the Maghreb coun-
tries, Egypt, South Africa, Nigeria and Zimbabwe are likely to con-
tribute significantly to the increase in GHG concentrations in the at-
mosphere. However, as African economies grow, GHG emissions will
tend to increase. Population growth, presently estimated at 2.9 percent
per annum in Africa, is expected to add further emissions due to in-
creased consumption, changes in land use and other anthropogenic
causes. The potential increase in emissions and the risk of losing car-
bon reservoirs and sinks justifies the adoption of development strate-
gies that incorporate abatement options in Africa.

THE DEBATE

How did the
debate on
greenhouse gases
start?

The formation of
the IPCC

The first major international debate on climate change issues took place
in the first world conference held in Geneva in 1979 to address the
effects of climate variability and change on human activities. In 1985,
the Villach symposium concluded that the increase in the greenhouse
gases may induce global temperature increase ranging from 1.5 - 4.5°C
during the first half of the next century. It was noted that any increase
in mean global temperatures would affect glaciers and oceans, leading
to sea level rise and many socio-economic impacts. Since then, con-
tinuous assessment of greenhouse gas emissions and impacts on earth
has been made.

As a result of the increasing interest and following debates on climate
change, UNEP and WMO were requested to form an Intergovernmen-
tal Panel on Climate Change (IPCC) to give technical information on
the scientific research carried out in the area, assess the impacts and
possible policy responses to climate change. The IPCC was formed in
1988 under the Chairmanship of Professor Bert Bolin. Three working
groups were constituted in order to deal independently with (i) scien-
tific assessment, (ii) impacts and (iii) policy response options. The
first IPCC report came out in 1990. Follow-up reports are presently
under preparation.
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The climate question is part of a broader environmental concern
that has evolved during the last two decades and which culminated in
the United Nations Conference on Environment and Development
(UNCED) held in Rio de Janeiro in 1992. UNCED produced a number
of documents and agreements among which are Agenda 21 and the
United Nations Framework Convention on Climate Change (UNFCCC).
The strategies for sustainable development stated in Agenda 21 pro-
vide the basic guidelines agreed upon by 179 governments. The Cli-
mate Convention is a framework convention that deals with the issues
of greenhouse gas emissions. It sets out guidelines which the signatory
countries have agreed to follow, and commitments. The Climate Con-
vention received the required fifty ratifications on 21 December 1993
and entered into force 90 days later (21 March 1994). The first Con-
ference of the Parties (CoP) is scheduled to be held in Berlin from 28
March - 7 April, 1995. The CoP is the supreme body of the Climate
Convention and has overall responsibility for its implementation.

The preparations for the Climate Convention involved complex nego-
tiations which included scientists, lawyers, socio-economists, planners,
policy advisers, NGOs and many others. Most of the negotiation fora
have been provided by the Intergovernmental Negotiating Committee
(INC). The Nairobi Conference on Global Warming and Climate Change
held in 1990 was an important step in the introduction of African coun-
tries to the international debate on climate issues.

The meetings held in preparation for UNCED such as those in Cairo
and Abidjan indicated that climate change was ranked as an issue of
long-term concern for Africa. Despite this, and despite the uncertain-
ties concerning climate change issues, Africa has participated actively
in most of the greenhouse gas debates both at scientific, intergovern-
mental and non-governmental levels. It is recognized that changes in
climate conditions might have strong impacts on the African continent.

However, the level of participation of African countries has often
been hampered by lack of appropriate technical advice, sometimes un-
prepared teams of negotiators, and economic constraints among other
problems. Many African countries have been represented in negotia-
tions without support of technical advisors. An important source of
information for African countries has been the work of non-govern-
mental organizations. But despite raising important questions and fol-

The Climate
Convention
(UNFCCC)

Africa's
participation in
the debate on
greenhouse gases
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Uncertainty
about the future
should not
obscure the need
to prepare for it!

Why should
Africa
participate in the
implementation
of the Climate
Convention?

lowing the debate, the reports of NGOs may lack essential technical
information. It is necessary that the role and participation of African
countries in the international negotiation processes be enhanced.

Many uncertainties surround our understanding of the future evolu-
tion of African societies, the response of the climate system to green-
house gas emissions, and the extent to which ecosystems and econo-
mies will adapt to climate change.

As stated in the 1990 Nairobi Declaration on Climate Change:
"Global climate change is fundamentally different from the conven-
tional environmental agenda where the practice has been to react
and correct. The challenge now is to anticipate and prevent."

Some scientific evidence indicates that the effects of global warming
will be felt in every region, some more severely than others, irrespec-
tive of where responsibility for its genesis may lay. Therefore, any
strategy for mitigating climate change will require the collective re-
sponse of the international community as a whole. The question is not
whether or not to do something about global warming, but what re-
sponse mechanisms should be adopted on the basis of the scientific
evidence available and the vastly varied and differentiated capabilities
and resource endowments of the world communities. Both mitigation
and adaptation options should be considered.
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Update on Ratification of the Convention
(by 31 October 1994)

Mauritius
Seychelles
Marshall Islands

USA

Zimbabwe

Maldives

Monaco

Canada

Australia

China
Saint Kitts and Nevis

Antigua and Barbuda

Ecuador

Fiji
Mexico

Papua New Guinea

Vanuatu

Cook Islands

Guinea
Armenia

Japan

Zambia
Peru

Algeria
Saint Lucia

Iceland

Cuba

Mauritania
Botswana
Hungary

Paraguay

Austria

Brazil

04/09/92

22/09/92

08/10/92

15/10/92

03/11/92

09/11/92

24/11/92

04/12/92

30/12/92

05/01/93

07/01/93

02/02/93

23/02/93

25/02/93

11/03/93

16/03/93

25/03/93

20/04/93

07/05/93

14/05/93

28/05/93

28/05/93

07/06/93

09/06/93

14/06/93

16/06/93

05/01/94

20/01/94

27/01/94

24/02/94

24/G2/94

28/02/94

28/02/94

Uzbekistan*

Dominica*

Sweden

Norway

Tunisia

Burkina Faso
Uganda

New Zealand

Mongolia

Czech Republic

Tuvalu

India

Nauru

Jordan

Micronesia

Sudan
Sri Lanka

United Kingdom

Germany

Switzerland

Republic of Korea

Netherlands

Denmark

Portugal

Spain

E.E.C.

Liechtenstein

Trinidad &Tobago

Benin
Malaysia

Estonia

Poland

Georgia*

20/06/93

21/06/93

23/06/93

09/07/93

15/07/93

02/09/93

08/09/93

16/09/93

30/09/93

07/10/93

26/10/93

01/11/93

11/11/93

12/11/93

18/11/93

19/11/93

23/11/93

08/12/93

09/12/93

10/12/93

14/12/93

20/12/93

21/12/93

21/12/93

21/12/93

21/12/93

22/06/94

24/06/94

30/06/94

13/07/94

27/07/94

28/07/94

29/07/94

* — ^

African and other
countries that
have signed and
ratified the
Climate
Convention
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Argentina

Malta

Barbados

France

Bahamas

Ethiopia

Italy

Bangladesh

Ireland

Malawi
Nepal

Finland

Luxembourg

Pakistan

Chad
Romania

Gambia

11/03/94
17/03/94

23/03/94

25/03/94

29/03/94

05/04/94

15/04/94

15/04/94

20/04/94

21/04/94

02/05/94

03/05/94

09/05/94

01/06/94

07/06/94

08/06/94

10/06/94

Philippines
Greece

Grenada

Uruguay

Indonesia

Slovakia

Costa Rica

Nigeria
Guyana

Kenya
Bolivia

Albania*

Senegal
Cameroon
San Marino

Belize
Comoros

02/08/94
04/08/94

11/08/94

18/08/94

23/08/94

25/08/94

26/08/94

29/08/94

29/08/94

30/08/94

03/10/94

03/10/94

17/10/94

19/10/94

28/10/94

31/10/94

31/10/94

*) Accession
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THE PREDICTIONS

There is still relatively poor understanding of some of the processes
involved in the natural cycles of the greenhouse gases, and the complex
interactions that may arise due to anthropogenic causes. Nevertheless,
scientists are aware of the influence of human activities on the GHG
concentrations in the atmosphere and its potential to change the bal-
ance between sources and sinks. Most of the present uncertainty is
related to how large the effects of greenhouse gases may be, how fast
these effects will happen and what measures should be taken to miti-
gate or adapt to the climate changes that will occur. Therefore, the
present debate is mainly around commitments and responsibilities to
adopt "no-regret" options for climate change mitigation and adapta-
tion. The Climate Convention is at the center of this international ef-
fort.

Climate model projections and other techniques can be used to provide
an initial assessment of potential climate change. Some estimates of
the probable scale of change in regional climate are essential as input
to impact studies. These estimates are based on historical observa-
tions, on our still limited understanding of the processes which deter-
mine the regional effects of global warming and incomplete knowledge
of the natural variability of climate. Yet, this input is essential for im-
pact studies which would otherwise be based on mere conjecture and
speculation regarding the future change in climate.

Climate models provide a mathematical representation of the proc-
esses which shape global and regional climate. Because of the com-
plexity of the climate system, these models are all limited in one re-
spect or another and cannot be considered to provide true predictions.
However, model results provide a guide to the likely scale of the forth-
coming change in climate and, therefore, can be used as a basis for
designing various scenarios. Each scenario indicates one possible fu-
ture out of a population of many.

How certain are
the predictions
of climate
change?

How to assess
climate change?

How are future
scenarios
designed?
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What is the most
probable scenario
for Africa?

What changes in
African rainfall
might occur?

One possible scenario in terms of global climate change suggests a
change in global-mean surface air temperature by +1 °C by the year
2050. For Africa, this might mean a distinct rise in temperature over
the continental landmass with a delayed effect over the oceans. Within
the continent, the warming would be strongest over the arid regions of
northern and southern Africa, and less remarkable over the equatorial
zone. The rate of warming in the continent as a whole would amount
to around 2.0°C per 100 years which is four times the rate of warming
experienced over the past century. In a more pessimistic scenario, the
rate of warming could be as much as eight times the rate experienced
since the late 19th century.

Most probably, rainfall levels will decline over the northwest, by over
10 percent in some parts, and increase in the southwest. Compared to
the decline in rainfall experienced over the past 30 years in the Sahelian
zone, these rainfall trends do not appear so substantial. Nevertheless,
the reduction in rainfall, ccupled with higher temperatures over the
northwest will worsen the already extreme conditions in this dryland
area. Even the areas which might experience a slight increase in rain-
fall in the southeast, might suffer water shortages if that increase is
insufficient to offset the effect that rising temperatures will have on
evaporation.

There is still considerable uncertainty in the rainfall projections,
and inconsistencies among climate model estimates of rainfall change.
This becomes even more obvious when the extreme cases are consid-
ered. Taking the Sahel as example, at one end of the range of uncer-
tainty, the region could experience an increase in rainfall of several
tens of percent. At the other end of the range, a rainfall decrease of
tens of percent might occur in the magnitude of desiccation experi-
enced in recent decades. The fact that some climate models suggest
drying-out of the Sahel in response to global warming indicates the
possibility that the recent desiccation might be one of the first tangible
impacts of the human-induced change in atmospheric composition.
Yet, the uncertainties remain.
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The continent of Africa has currently the lowest absolute contribution
of greenhouse gas emissions of all the populated continents. The sum
of all the fossil fuel emissions in Africa are similar to those from the
United Kingdom alone. Emissions from deforestation, however, may
be more than half as great as fossil fuel emissions. Also methane emis-
sions in Africa are believed to be relatively high - approaching the level
of the emissions estimates for the United States. Yet, the contribution
to all greenhouse gas emissions from the continent of Africa is believed
to be no more than about 7% of the world total.

Historically, African emissions have played a minor role in the in-
crease of concentration of greenhouse gases in the atmosphere. How-
ever, the course of Africa's future energy consumption and land use
practices will determine whether Africa will play a greater role in GHG
emissions in the future. This is due to Africa's large land area and the
potential growth in her fossil fuel consumption. A fivefold increase in
population, coupled with exploitation of regional and Middle Eastern
petroleum supplies would have a sizeable impact on future CO2 emis-
sions, as would the complete denudation of African forests which now
make up about one third of the world's remaining tropical forests.

Africa's share of future CO2 emissions is projected to decrease to only
4 percent by 2100 if a low emissions scenario is considered for Africa
while the rest of the world follows a medium-growth development path.
This proportion could be as much as 16 percent in an intermediary
scenario, and 26 percent of the global total if Africa follows a high
CO2 emissions path. In both cases, the range of CO2 emissions is much
narrower in the near term - Africa's projected contribution to world
CO2 emissions in 2025 is 6 percent for the Africa low scenario and 11
percent for the Africa high scenario.

If industrialized countries stabilize emissions at 1990 levels by the
year 2000 as suggested by the UNFCCC, and hold them at that level,
and the rest of the world follows the IPCC reference scenario, warm-
ing is projected to be 2.2°C by 2100, compared with 2.4°C if the re-
ductions are not achieved. The Africa low scenario would imply a re-
duction of 0.2°C in global warming by 2100 and less than a 3 cm
reduction in mean sea-level rise in comparison with the reference sce-
nario. This reduction is similar to the estimated effect of current agree-
ments to stabilize emissions in industrialized countries.

Does Africa's
emissions affect
global climate
change
considerably?

The difference
that Africa can
make
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What level of
global emissions
reduction would
be necessary to
reduce the risk
of ecosystem
damage and
economic
disruption in
Africa?

A 0.2°C degree reduction is less than 10 percent of total predicted
warming for 2100 and yet, the implications of achieving this mark
might be significant for Africa since they are related to the develop-
ment choices that will be made. A difference of 0.2°C is unlikely to
lead to any appreciable exacerbation or amelioration of environmental
stress on the continent. Therefore, a low emissions scenario pursued
by Africa alone, or even by one or two other regions as well, is un-
likely to be sufficient to reduce warming to below 2.0°C by 2100.

Warming beyond 2°C by the end of the next century is believed to
involve extensive ecosystem damage while warming below 1°C is a
rather safe zone. Compliance with the UNFCCC, which involves emis-
sions stabilization in industrialized countries, is likely to lead to global
warming levels exceeding 2.0°C by 2100. Even adherence to more
stringent emissions goals, such as cutting Northern emissions by 20
percent of the 1990 level by the year 2005 (following the 1988 To-
ronto Conference recommendations), could result in a global-mean
temperature increase of as much as 2.0°C by 2100.

To reduce global warming to a level below the threshold of 1.0°C,
emissions reduction targets would have to be adopted by most regions.
For example, a global abatement scenario equivalent to emissions
stabilization of all countries at 1990 levels is projected to result in
warming of only about 1.4°C by 2100. This scenario is broadly equiva-
lent to the global warming expected in the IPCC's low growth scenario
applied to all regions. The same end might be equitably achieved, how-
ever, through deeper cuts in Northern emissions, allowing a continued
rise in the contribution from the South. It should be noted that major
resource transfers from North to South would probably be needed if
Africa is to hold to the low emissions growth scenario without penal-
izing its economic development. It is essential, however, that Africa
adopts development strategies and policies that contribute to slow down
the increase in emissions resulting from its development.
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THE EVIDENCE

Climate change can be detected from the observed general trends in the
characteristics of the weather. But climate change can also occur with-
out any significant changes in the mean conditions such as in the case
of changes in the frequency of the extreme events. Although droughts,
floods, severe storms, cold and hot spells and other extreme events
have been recurrent, they are temporary and form integral parts of the
normal climate. Most living systems have become adapted to the local
pattern of extreme climate conditions.

The major question which one may want to ask is why mankind is
becoming more vulnerable year by year to the extreme climate anoma-
lies especially in the developing countries like those in Africa. Is it due
to climate change? Or is it due to poor planning, poor understanding of
the environment and natural systems, and mismanagement of the envi-
ronment and resources?

Just after the end of the last glacial period about 10,000 years ago, the
tropical north African monsoon was stronger than today and many
lakes were several times more extensive and deeper than now. Large
parts of the Sahara were vegetated and inhabited by wildlife. Even
within periods of relatively stable long-term mean climate in Africa -
of which the last few 100 years may be one - the interannual and
interdecadal variability of climate, especially rainfall, has been sub-
stantial. African climate has undergone major changes before and dur-
ing the period of human habitation of the continent. These changes
have been most dramatically manifest through the shifting of dryland
boundaries within Africa and the formation and disappearance of many
of the great African lakes.

It is not possible to obtain detailed estimates of future climate vari-
ability from climate models. What is expected, though, is that the fre-
quency of extreme events will alter as climate changes. An increase in
mean temperature is likely to result in a decrease in years with cool
conditions and a rise in warm years. A reduction in mean rainfall is
likely to be associated with an increase in drought conditions. When
assessing the implications of gradual climate change, it is important to

What are the
signs of climate
change?

Climate
variability in
Africa
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Recent
manifestations of
climate variability

bear in mind that these changes will inevitably be accompanied by
shifts in climate variability and that it is the latter which will be re-
sponsible for many of the most serious impacts.

The trend in surface air temperature since the late 19th century
A net warming trend in the African continent over the last 100 years
has been observed. A steady increase in temperature took place during
the first half of the 20th century, culminating in a marked warm period
in the early 1940s. Slight cooling then occurred, followed by a period
of stable temperatures. Warming has again taken place since 1980 and
the warmth of the late 1980s is particularly notable. The trend in the
increase of annual average is 0.5°C per 100 years, which is similar in
magnitude to the trend observed in the global average.

The severe desiccation of the Sahel over the recent decades
The recent 25-year period of desiccation in the African Sahel repre-
sents the most substantial and sustained change in rainfall for any
region of the world within the period of instrumental measurements.
Annual rainfall during the last three decades has been 20 to 40 percent
less than between 1931 and 1960. Individual years, such as 1984 and
1990, have seen rainfall total drop below 50 percent of the values
typical of the fourties and fifties. The causes of the desiccation may be
associated with land cover changes such as desertification, or the glo-
bal circulation changes related to sea surface temperatures in the oceans.
The ocean temperature pattern in its turn may be either a manifesta-
tion of natural climate variability or have a link with global warming.

The drought in southern Africa during the early 1990s
Severe drought affected southern Africa during the early years of the
1990s. Over parts of southern Zimbabwe and southeastern Botswana,
rainfall amounts were as low as 10 percent of the average during the
rainy season of 1991/92. The drought of the early 1990s was unusual
in that it continued for longer than usual. Cereal production in the
SADC countries dropped to less than 50 percent of the annual require-
ment. During 1992, 20 million people in the region were in need of
food relief because of the drought. The drought conditions in southern
Africa only eased slightly during the 1992/93 season and, by 1993/94,
higher rainfall levels were again being experienced. The southern Af-
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rica drought of the early 1990s highlights the critical effects of short-
term climate variability on human well-being, and the fact that the
magnitude of these effects depends on social, economic and political
vulnerability.

The change in atmospheric composition associated with rising levels
of greenhouse gases has been proposed as one of the most plausible
explanations of the climate changes observed in Africa. Other expla-
nations could be natural climate variability, shifts in the ocean tem-
perature distribution or changes in the solar radiation. The progressive
degradation of dryland areas with reduction of surface soil moisture
may have also contributed to the warming effect in Africa, although
recent analyses suggest that this may account for a small proportion of
the trend observed over the continent as a whole. In any case, the mani-
festations of climate variability of the last 100 years may or may not be
related to the greenhouse effect.

The causes of the
warming of Africa
over the past 100
years are not clear

THE AFRICAN REALITY

• Warming at a rate of about 0.5°C per century has affected the Af-
rican continent over the past 100 years.

• The warming rate in Africa may become two to eight times higher
in the next few decades as a result of greenhouse gas emissions.

• Warming will be accompanied by losses in soil moisture which may
or may not be offset by increased rainfall amounts.

Whether the temperature variations of the last century is part of
natural climate variability or a manifestation of climate change is still
under dispute. The predictions derived from these observations are thus
uncertain. Obviously, there is still need for more research and informa-
tion regarding climate change. However, these uncertainties should not
keep the international community from taking steps towards prevent-
ing climate change or planning the adaptation to it.

Despite the
uncertainties
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What does
climate change
mean in the
African context?

Major issues
affecting Africa's
response to the
threat of global
warming

The high degree of climatic variability endemic over the African con-
tinent has stimulated a capacity to adapt to climatic change in both
natural and managed ecosystems. However, long-term climate change
would exacerbate the natural variability of African climate which might
lead to serious impacts. Therefore, the exposure of substantial parts of
African economies to climate-related events places the continent in a
vulnerable position to future climate change.

On the other hand, it can be argued that the major constraints fac-
ing African economic and resource management today have less to do
with climate, and more to do with civil disputes, an unequal trading
position in the global economy, lack of comprehensive development
strategies, chronic lack of investment and insufficient technical base.
Therefore, climate issues have to be addressed in the broad context of
socio-economic development of the African societies.

There are a number of issues of interest to African countries in respect
to climate change which have not been sufficiently analyzed and dis-
cussed. The answers to these questions have large implications on the
African negotiating position in relation to the Climate Convention.
Some of the major issues are:

• What is the possible range and rate of future climate change in
Africa which will result from global warming?

• How sensitive are African natural resources and managed ecosys-
tems to the magnitudes of climate change expected?

• How does this sensitivity translate into vulnerable sectors of soci-
ety and economy?

• What are the implications for Africa of greenhouse gas emissions
abatement strategies being pursued through the Climate Conven-
tion?
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THE POTENTIAL IMPACTS

Developing national inventories of anthropogenic emissions by sources
and removals by sinks of GHGs is a commitment made by signatories
of the Climate Convention. These inventories will help countries iden-
tify sectors for mitigation measures, map economic activities and un-
derstand the impacts of climate change.

The undertaking of impact assessments is alsc one of the obliga-
tions of the nations who ratify the Climate Convention. The prediction
of future climate change impacts is important for policy-makers if it
allows estimates of the social and economic costs implied. For Africa,
these assessments provide an important basis for discussing the bal-
ance between mitigation and adaptation policies.

The IPCC has provided preliminary guidelines for assessing the poten-
tial impacts of climate change. The publication of an updated version
of the technical guidelines is expected in 1995. The climate change
impact assessment uses various types of biophysical models which simu-
late the physical relationships between climate and the environment.
Economic models are also used to evaluate the implications of impacts
on local and regional economies. Recent development of integrated
models attempts to combine both approaches into a comprehensive
modelling system.

Assessments using climate change scenarios are not predictions but
only possible outcomes of still unknown probabilities. The results ob-
tained depend very much on the model and scenario used, which ex-
plains the importance of using a combination of models. Many impact
assessments assume little change in background socio-economic con-
ditions which is a point of major concern for Africa. When the assess-
ment is made in isolation from the wider context of demographic and
economic development, neither the potential for adaptation nor the over-
all risks may be fully appreciated.

How sensitive are African natural resources, managed ecosystems and
national economies to the magnitudes of climate change that are being
predicted? Are there critical thresholds of change beyond which effects

Why should an
impact assessment
be made?

The methodology
for climate
change impact
assessment

Climate impact
assessment for
Africa



16 African Voices on Climate Change

on African environments and economies become increasingly unman-
ageable?

Some qualitative reviews of potential effects of climate change have
been done for the African continent. Only a few impact studies have
been carried out but many problems still arise due to the lack of agree-
ment between rainfall scenarios, the restricted access to climate change
and socio-economic scenarios, the lack of relevant impact models, and
the shortage of appropriate data which hampers the effective use of
computer methodologies. Also country inventories are still to be car-
ried out for African countries.

In any case, the impact of climate variations in Africa has to be
interpreted in a global context. Africa's current contribution to global
markets is relatively small and highly variable depending on weather
conditions and pricing policies. This situation is likely to change as
production and incomes increase, in which case impacts in the global
context may be larger than foreseen now. From the regional point of
view, the possible responses to the effects of drought depend on the
availability and cost of grains in world markets, national policies, and
the level and timeliness of international aid. This gives a much broader
background for the interpretation of potential responses and adapta-
tion to climate change. Integrated global studies that assess African
resource use and climate change vulnerability in the framework of
development and global change are needed to increase the understand-
ing about the impacts that climate change may have on the continent
and on the global economy as a whole.

Sectoral impacts Agriculture and food security
of climate change Climate change is expected to alter weather patterns primarily through

changes in temperature and precipitation, with possibly significant
changes in radiation and humidity. Increased temperatures in Africa
would move thermal crop limits southward and towards higher eleva-
tions. The most significant effects, however, will be the changes on the
timing and length of growing seasons and increased stress in regions
where precipitation decreases or where the precipitation increase is
le« inan increased evapotranspiration.
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Water resources
Although rainfall is expected to increase globally as a consequence of
global warming, the change will be uneven and rainfall may decrease
in some areas, including parts of Africa. Changes in rainfall will affect
soil moisture, extreme events such as floods and droughts, reservoir
storage, groundwater recharge, water quality, irrigation demand and
rainfed agriculture. Changes in temperature, wind speed, humidity and
the nature and distribution of vegetation will also affect water avail-
ability and runoff both spatially and seasonally.

Natural vegetation
The migration of natural vegetation zones due to climate change will
affect a number of environmentally-related activities such as wildlife
habitat, tourism, agricultural potential, etc.

Pests and diseases
Changes in climate will affect the development of pests and diseases by
affecting their incidence and distribution, particularly through the length-
ening of breeding seasons and the geographical extension of ranges.
Although reduced rainfall may decrease pest damage in some regions,
higher temperatures will allow some pests and associated diseases to
over-winter for the first time or in larger numbers than before. In-
creased rainfall may have similar effects. In addition, crop losses may
also increase due to plant diseases. The economic losses that will result
from crop losses will tend to be higher in Africa than in other regions
due to the limited use of pest control technologies. The development of
new technologies for adapting to direct CO2 effects, pests and patho-
gens is occurring, but how these technologies will be transferred to
Africa and implemented is a key issue.

Fisheries
Future changes in evaporation, rainfall and runoff inflows will affect
rivers and inland water and the current ranges of important commer-
cial fish species may shift. Coastal wetlands, marshes and shallows
may be lost or relocated due to sea-level rise. African coastal fisheries
are highly productive and exploited for commercial purposes as well
as for subsistence.
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Sea-level rise
Sea-level increases as a result of climate change are likely to lead to
inundation and displacement of wetlands and low-lying coastal zones,
erosion of shorelines, increased probability of coastal flooding, in-
creased salinity of estuaries and salt-water incursion on freshwater
aquifers, tidal ranges in rivers and bays, changes to sediment deposi-
tion, and decreases in the amount of light reaching water bottom. Pre-
ventive planning and action is required to avoid severe social and eco-
nomic disruption in coastal areas if the trend towards sea-level rise is
confirmed.

VULNERABILITY AND ADAPTATION

The level of
vulnerability
depends on socio-
economic factors

Action to mitigate
the potential
impacts of climate
change are in line
with the principles
of sustainability

There is a clear interplay between production systems, market exchange
mechanisms, and empowerment in understanding current vulnerabil-
ity and resilience to future climate change. A normative scenario envi-
sions a wealthier Africa with slower population growth, effective con-
flict resolution, and more democratic and responsive political systems.
However, if vulnerability increases, climate change could well threaten
the lives and livelihoods of the majority of Africa's population that
live in marginal agroecological zones, in regions of water scarcity and
conflict, and in areas of urban deprivation. Conversely, increased wealth
and stability would imply reduced vulnerability and a much greater
ability to cope with climatic fluctuations.

Adaptation will be a less demanding process if the development of
African countries is achieved more rapidly than the predicted changes
in climate. For this to be possible, it is necessary to identify policies to
reduce current vulnerability and increase resilience to a variety of cli-
matic conditions. For example, coping with drought should also pro-
vide means to cope with climate change. Increasing the flexibility of
systems will increase opportunities to adjust land and water uses, in-
corporate new technologies, and provide financial instruments to spread
the risk of adverse consequences from the individual to society and to
spread the income fluctuations overtime.
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Where scenarios of climate change are more reliable and consist-
ent, it may be worth considering specific action. For example, research
into the sensitivity of crops to CO, enrichment may generate new tech-
niques and species that maximize the beneficial effects of higher CO,
concentrations. The same is valid for species that are resistent to drought.
Planning for the land use implications of higher temperatures in high
altitude regions may help circumvent conflicts as nature reserves be-
come increasingly suitable for agricultural cultivation.

However, it is important to keep in mind that our ability to foresee
and plan effective responses to deal with the uncertain consequences of
climate change are still limited. It is this prospect of surprise that mo-
tivates the call for vigorous actions to limit greenhouse gas emissions,
the so-called "precautionary principle". Crisis responses tend to be
expensive, do little to reduce vulnerability, and often fail to prevent
serious loss of life and welfare.

THE CLIMATE CONVENTION (UNFCCC)

The objective of the United Nations Framework Convention on Cli-
mate Change is "to achieve...stabilization of greenhouse gas concen-
trations in the atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system".

• The first principle talks about equity between present and future
generations, and of common but differentiated responsibilities
and respective capabilities of parties in the implementation of the
objective of the convention. It is accepted that the industrial coun-
tries must take the lead in efforts towards the achievement of the
Convention's objective.

• The second principle requires that the specific needs and special
circumstances of developing country Parties be taken into con-
sideration in the fulfillment of the Convention's objective.

• The third principle advises Parties to take precautionary meas-
ures to anticipate, prevent or minimize the causes of climate
change and mitigate its adverse effects. It is emphasized that lack
of scientific certainty should not be used as reason for postponing
action.

The objective of
the Convention

Principles under
the Climate
Convention which
support its
objective
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Why is the
Climate
Convention a
"framework"
convention?

The fourth principle notes that effective measures to implement the
objective of the Convention must be part of national development
programs in both developed and developing country parties.
The fifth principle calls for an open international economic sys-
tem and warns that measures taken to combat climate change in-
cluding unilateral ones, should not constitute a means of arbitrary
or unjustifiable discrimination or a disguised restriction on interna-
tional trade.

The Convention is concerned primarily with the creation of an arena
for consensus building. Many negotiations still lie ahead on a wide
range of issues related to its implementation.
Although the commitment to the Convention's primary objective
may be common to all Parties, their responsibilities are differenti-
ated. How the differentiation will be made and what practical steps
are needed to build capacity in climate related areas are questions
which have yet to be resolved.
The Convention recognizes that individual Parties remain the best
judge of what their economic and development priorities are so that
the responsibilities stated in the Convention have to conform with
the framework of domestic legal and institutional arrangements.
Yet, the Convention anticipates that parties will accept the su-
premacy of the international commitment - a fundamental contra-
diction but nonetheless an important issue for negotiations.
The Convention adopts and incorporates other relevant efforts that
have preceded it in the field of international environmental govern-
ance towards commitments for the protection and enhancement of
the human environment. Parties are invited to interpret their com-
mitments as part of a wider and more established concern for the
environment.

The machinery for the implementation of commitments under the
Convention remains fairly flexible. It is recognized that levels of
implementation could range all the way from national to regional
and global mechanisms.
The Convention has reserved a great deal of specificity to the realm
of Protocols which are yet to be negotiated. This implies that the
Parties recognize that fixing the precise nature of commitments
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and the extent of responsibility under the Convention requires more
technical and scientific, rather than political and diplomatic treat-
ment.

• Many of the Conventions' provisions are framed in language which
conveys intent, goodwill, and commitment rather than precise or
binding legal obligation. The objective is broadly defined without
any corresponding strategies, targets or time-frame for its achieve-
ments. The convention talks of principles and commitments rather
than of rules and obligations. While such language does not neces-
sarily assign the convention to the realm of a mere declaration, it
does mean that, at the time of its signature in Rio, the process of
consensus building was not complete, and considerable negotiation
is still to take place.

The commitments of all Parties include the development of inventories
of sources and sinks of greenhouse gases, the formulation of programs
for climate change mitigation, the incorporation of climate concerns
into social, economic and environmental planning, and co-operation in
activities designed to mitigate global climate change effects.

The commitments of industrialized countries and countries with
economies in transition (Annex I) include the adoption of national poli-
cies that limit anthropogenic emissions of GHGs and protect sinks and
reservoirs, sharing information on the policies and measures adopted,
and collaborating with other countries in the development and imple-
mentation of instruments designed to achieve the objective of the Con-
vention.

Finally, the commitments of industrialized countries alone (Annex
II) include the provision of new and additional financial resources to
meet the agreed full costs incurred by developing countries in comply-
ing with their obligations, and to facilitate the transfer of technology
needed by developing countries to implement measures that contribute
to meeting the objectives of the Convention.

The Convention does not set rigid mechanisms for the implementation
of commitments but two broad categories of actions are treated in the
document. The first one involves research and observation of climate
change phenomena, education, training and advocacy in accordance

The nature of
commitments
under the
Convention

Mechanisms for
implementation of
the Convention
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Financial
arrangements

Africa's
preparation for
negotiations at the
first Conference of
the Parties

with national laws and capabilities, and communication of informa-
tion relating to the implementation of the Convention's objective.

The second category has to do with the institutional organization
that will follow up on the implementation of the Convention. It in-
cludes: the Conference of the Parties, which will monitor the action of
various countries; the secretariat, which will deal with day-to-day
matters; a body for scientific and technological advice; a subsidiary
body for implementation; and a multilateral consultative process. The
scope and mandates of these organizations are not absolute or exclu-
sive and more discussion is still to take place about them.

Each signatory of the Convention is expected to build climate change
considerations into its national development policies, plans and pro-
grams. Financial resources are to be provided to support developing
countries with grants for the implementation of the Convention's ob-
jective. The Conference of the Parties is charged with the responsibil-
ity of deciding on the policies, program priorities and eligibility crite-
ria as regards this supportive mechanism, while its operation is to be
entrusted to an existing international financial agency. Until the first
CoP decides otherwise, the Global Environmental Facility (GEF) ad-
ministered by the United Nations Development Program, the World
Bank and UNEP operate the financial mechanism.

It is also expected that the implementation of measures under the
Convention will be financed through bilateral or multilateral sources,
but the resources that have been committed so far are still limited. For
Africa and other developing countries, financing is one of the key com-
ponents for the implementation of commitments under the Conven-
tion. Therefore, the operation of GEF or any other financial mecha-
nism that might be created under the Convention will determine whether
Africa will be able to execute mitigation projects and, if so, of what
kind and magnitude.

A number of preparatory strategies are needed to strengthen the Afri-
can continent's negotiation position. Some of these strategies may in-
clude:
• the formulation of clear and achievable development priorities and

programs, which should include all relevant aspects of develop-
ment planning;
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• the preparation of an assessment of the current and future impacts
of climate change on Africa's natural and managed ecosystems,
including the identification of areas of vulnerability to climate change
impact, a review of national and regional preparedness strategies,
and an identification of resources and institutions available to com-
bat climate change;

• the discussion of issues, positions and roles concerning regional co-
operation in environmental management, and climate change im-
pacts in particular;

• the preparation of approaches for the African countries as a block
and, given the similar treatment that all receive under the Conven-
tion, build upon common interests and avoid divisive positions.

The complete agenda for the Conference of the Parties is not yet deter-
mined but there is a number of questions that are likely to be discussed
which have implications for Africa. Some of these questions are:

1 Review information as regards climate change mitigation policies
and measures as well as on projected anthropogenic emissions by
sources and removals by sinks of greenhouse gases. This will en-
able Parties to agree on what constitutes an adequate format for the
presentation of such information. African countries would do well
to monitor that review closely.

2 Consider and agree on methodologies for the calculations of emis-
sions of greenhouse gases by sources and sinks. Developing coun-
tries, in general, and Africa in particular, will need to ensure that,
whatever methodologies are agreed upon, they do not distort the
quantum of emissions in the continent or its overall energy balance.

3 Review the entire scheme of commitments of developed countries
and countries with transitional economies under the light of the best
available scientific information and assessment of climate change
and its impacts. If socio-economic analysis demonstrates that the
present targets are unacceptable due to the effects on GDP, it is
quite possible that an attempt will be made to persuade the CoP to
give concessions to countries of the former Soviet Union and East-

Major questions
that should be in
the agenda of the
Conference of the
Parties
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ern Europe as regards emission reduction schedules. Amending the
Convention to accommodate these interests may shift the global
balance of mitigation efforts from emissions reduction to the en-
hancement of sinks particularly those in the South. Africa should
insist on maintaining the targets recommended in the Convention
before it can accept measures intended to reduce her energy con-
sumption or increase sink capacity in the next century.

4 Decide on the criteria for joint implementation of climate change
mitigation measures. Africa must see to it that joint implementa-
tion does not deteriorate into an environmental trap that contrib-
utes to perpetuating a business-as-usual development scenario for
the industrialized countries of the North. The commitments of the
North to emissions abatement will have to be cleared stated, not
only their willingness to finance projects in the South. African coun-
tries should see to it that this mechanism is not explored to promote
unwarranted interventions by the North in their development path.

5 Resolve the terms of reference and operational modalities of
the financial mechanism. The most important concern here is how
that facility will be funded. Other means of financing climate change
measures such as the imposition of carbon taxes and creation of
tradeable permits are aiso likely to be discussed. Further, the meaning
of new and additional resources, and of incremental costs will
have to be resolved. Another concern for Africa will be the ques-
tion of representation and governance which these mechanisms are
expected to reflect.

6 Arrangements will be made for the provision of technical and
financial support to developing countries in compiling and com-
municating information on national inventories of sources and sinks,
and implementation measures under the convention. It is worth re-
calling that information transmission is the only developing coun-
try activity for which developed countries are prepared to provide
full funding.
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7 Consider the establishment of the Multilateral Consultative Proc-
ess (MCP). The question that must be resolved here is the differ-
ence between questions of implementation which will be the do-
main of the MCP and those of interpretation and application which
must proceed through negotiation. MCP should not become an-
other bureaucracy to which the countries of the South will be re-
quired to go before project funds can be approved.

8 Define the mandate authority and reporting procedure of the
Subsidiary Body for Scientific and Technological Advice. Since
decisions under the convention are expected to be made on the best
scientific information and assessment available, it is of the utmost
importance that this body be considered authoritative in these mat-
ters in the context of the CoP.

9 Tackle the issue of technology. Of particular concern to Africa is
not how technology acquisition will be funded, but rather whether
the region should insist on technology development and adaptation
as opposed merely to transfer. Putting substantial resources into
endogenous capacity building and utilization in areas of manage-
ment, research and training, and technology development, adapta-
tion and modification, may well be the best way of enhancing the
ability of African countries to contribute to the implementation of
the objective of the Convention.

10 Adopt rules and procedures for the functioning of the CoP. Al-
though this is normally routine, failure to master the rules of the
game can be costly.

11 Designate a permanent Secretariat and make arrangements for
its functioning. Experience indicates that something as benign as a
Secretariat can become a powerful political instrument in interna-
tional discourse.
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THE COSTS

Who is to bear
the cost burden
for mitigation
projects?

The Global
Environment
Facility (6EF)

Direct costs versus
associated costs

Developing nations argue that the accumulation of GHGs in the at-
mosphere is a result of industrialization activities in the North and,
therefore, not a matter of their responsibility. Although they are will-
ing to participate in stabilization activities, they do not wish to bear
the cost of their participation and cooperation.

The international community has agreed to support the participa-
tion of developing nations under the Convention. Developed countries
shall provide the financial resources and assure the transfer of tech-
nologies needed for the developing countries to meet the full incremen-
tal costs of implementing measures for climate change mitigation.

What is still contentious is the level to which industrialized coun-
tries will compensate or pay for the costs that developing countries
will incur. Since the cost of reducing emissions is tied to the cost of
development itself, there are some inherent benefits that developing
countries will enjoy from projects related to climate change mitiga-
tion. But what are these incremental costs? Who determines what quali-
fies for incremental cost payment? Will projects with multiple envi-
ronmental benefits qualify as climate change mitigation projects and
thus be entitled to resources set aside for this purpose? How should
joint costs and benefits be treated? Who is going to pay for the trans-
action costs involved in this type of project? These questions are still
under discussion.

The considerations necessary to comply with the Convention will have
to be reflected in all development projects and this will imply costs to
developing countries. The Global Environment Facility is expected to
provide the financial support necessary for developing countries to
meet the incremental costs incurred in the compliance with the objec-
tives of the Convention. The resources that have been channeled to
this organization are still quite limited.

The cost equation that is being considered for quantifying the incre-
mental costs of climate change mitigation projects includes basically
the direct investment and financial costs of the project in question. It is
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restricted to a narrow cost boundary, thus excluding the negative im-
pacts that the implementation of such projects may have on society
such as in the case of modifying markets that are already in place or
phasing out activities that are important in terms of job generation.
These associated costs in the form of losses at production, consump-
tion and market spheres are especially relevant within the context of
the weak economies of developing countries. Associated costs imply,
therefore, strong barriers for the implementation of climate beneficial
projects since they affect the overall incremental costs of the project.
This makes a strong argument for developing countries to demand that
the cost assessment boundaries of climate related projects be expanded
so as to encompass some of these external effects and associated costs.

Two methodological approaches are basically being used for abate-
ment costing. The first is macro-economic modeling and the second is
end-use energy analysis, these methodologies being based on
econometrics and engineering approaches respectively. Both methodo-
logical approaches present significant limitations when applied to Af-
rican countries. Economic input-output data are limited as far as Af-
rica is concerned and appropriate macro-economic models are gener-
ally not available. For the purpose of assessing costs in Africa, it is
more practical to begin with bottom-up methods, applying simple models
to generate economic parameters to be fed into the engineering analy-
sis.

Typical abatement options for Africa will include:
• structural changes in the economy to follow a low energy paili;
• reducing the energy intensity of production and consumption;
• reducing the carbon intensity of end-use energy;
• reducing the loss of biomass carbon reservoirs and enhancing CO2

sinks.

The
methodological
approach to
calculate costs

What are the
abatement options
for Africa?

Options within each of these categories vary in terms of cost of
implementation, effectiveness criteria and impacts on the economy.
These options are not mutually exclusive but rather complementary.
Africa needs to develop a methodology to evaluate these options before
any decisions are made. For long term emissions control, greater atten-
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Do African
countries have
lower costs for
abatement than

countries?

tion has to be placed on altering the path of economic development to
include actions for continuous emissions abatement while, in the short
term, improving energy efficiency is probably the most cost-effective
measure.

The appropriate abatement options for each country will depend on
the existing structure of the economy on the one hand, and on the
financial framework under which reduction efforts will operate, on the
other hand. While Egypt and Zimbabwe can make significant emis-
sions reduction through improving industrial efficiency, in Senegal
substitution of charcoal with LPG in household fuels provides greater
opportunities for reduction of emissions due to the lower level of in-
dustrialization in that country.

African countries are believed to have negative costs for many abate-
ment options in comparison to industrialized countries where many of
the costs are positive because considerable energy efficiency has al-
ready been attained in their economies. This leads to the interpretation
that a higher degree of energy efficiency is in the interest of African
countries and, therefore, this first step towards more efficiency does
not qualify as incremental cost under the Convention. However, the
reality is that many negative cost options require an initial invest-
ment to start off. It may well be this lack of initial investment which
is partly responsible for the large inefficiency of many African econo-
mies. Since a threshold has to be reached before the implementation of
climate related projects can become really efficient, larger costs may
be incurred than those that have been initially accounted for.

Abatement costs correlate with the nature of abatement options
selected. Countries with lower costs appear to be those which have
selected demand side interventions or those which have selected sink
enhancement options with minimum input in the form of new and ad-
vanced technologies as opposed to those which aim at a larger indus-
trialization of their economies.

Finally, many of the interventions that have been considered for
Africa do not take into consideration the social costs that their
implementation incur. Such is the case of enhancement of sinks which
does not pay regard to the different uses that land may be given in
African countries, the costs associated with solving problems of en-
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croachment or reallocation of populations. Not only do these measures
have high costs but also the political implications of such projects may
be such that their implementation may not be effective.

1 African countries need to ensure that the baseline definition for de-
velopment that is adopted in any cost assessment is in conformity
with their development aspirations rather than on scenarios of poor
economic performance. In the same way, the national abatement
scenarios should also reflect the country's objectives and national
priorities.

2 It is important to ensure that environmental and social externalities
related to climate projects are incorporated in any assessment made
for the purpose of calculating the incremental costs. The transpar-
ency of the methodologies to be used for this purpose is essential to
African countries.

3 The direct cost of abatement projects is determined by a number of
variables including the price of fuels, the cost of capital, the cost of
other production factors such as labor, operation and maintenance,
and the discount rate. Some of these costs are distorted in the Afri-
can context and do not reflect the true cost of inputs. In other cases,
these costs are difficult to determine such as the discount rates. In
addition, many of these factors are determined by mechanisms and
relationships outside the continent, and African countries have little
possibility of influencing their outcome. Therefore, a range of dif-
ferent discount rates, interest rates and price levels for essential
inputs should be applied in the calculation of cost ranges for abate-
ment projects.

4 The new energy technologies to be introduced for substitution of
coal or fossil fuels should be well tested, efficient and trustful. They
should also have reached a cost level that make their gradual dis-
semination a realistic enterprise in the African context.

5 A break down of costs that reflects not only the total costs per
abated ton of emissions but also the separate costs for operation
and maintenance will allow a more practical decision on the sched-
ule of implementation of the abatement projects in question.

Key issues for
Africa to
consider in the
assessment of
costs for
abatement
projects
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THE TECHNOLOGIES

What is technology
transfer and how
can it be effected?

The role of
endogenous
technologies in
developing
countries

Technology transfer is the communication of knowledge, skills and
methodologies involved in the production and distribution of goods
and services in the economic development process of nations. The trans-
fer of technology entails disseminating information on available tech-
nologies, as well as importing and exporting technical equipment and
skills. The recipient of the technology has to have or to develop the
necessary skills to unpack the technology, that is, to understand and
effectively apply the technology obtained. The technology transfer has
also to match the cultural, socio-economic, and environmental condi-
tions of the recipient country.

Appropriate technologies are those that are compatible with the
needs, skills, training, financial mechanisms, institutional framework
and natural environment of the recipient country. Preparing the frame-
work composed of the above elements for receiving and absorbing a
new technology is the key for the success of the transfer of technolo-
gies to Africa. Only then will the mechanisms for financing and trans-
ferring technologies which are suggested under the Convention offer
new opportunities for African countries to acquire environmentally-
benign technologies for their development.

The Code of Conduct on the Transfer of Technology was produced by
the United Nations to protect developing countries in their attempts to
acquire new technologies. This document also emphasizes the need to
build endogenous technological capacity. Yet, limited attention is given
to the endogenous technologies available when developing countries
contemplate the acquisition of new technologies. The fact that devel-
oping countries seldom participate in the development of technologies
appropriate to their needs, environmental conditions and socio-eco-
nomic context make the choice and adoption of technologies a costly
and uncertain process in these countries.

The existing disparity in research and development, science and
technology, institutional infrastructure, labor skills and trade between
developed and developing countries hampers a more active coopera-
tion between these countries in technology development. Developing



Policv Concerns and Potentials 31

countries need to build up their national research organizations and put
more effort and resources in developing endogenous technologies and
enhancing them with the adoption of complementary technologies from
abroad.

Multinationals have often taken the lead in technology supply to Af-
rica. In many cases, their financial power has weakened the strength of
governments and they have been allowed to operate without a code of
conduct. Africa has often lacked the human capacity and the basic
infrastructure to be able to absorb fully the technology transferred,
adapt it to local conditions and further improve it. Consequently, tech-
nologies were often utilized in isolated applications or inefficiently.

Lack of local participation made technology acquisition a supply-
side process. Technical cooperation has focused more on the priorities
of the donor rather than those of the recipient, and emphasized on-the-
job-training of local manpower at junior level while relying on senior
expatriate personnel. Developing countries do not always have a choice
of which technology to acquire since donors emphasize the use of tech-
nologies of their respective countries. These are not always the most
appropriate technologies for the recipient country. Since affordability
remains a main constraint to the acquisition and dissemination of new
technologies in Africa, dependency on international assistance limits
the flexibility of African countries to choose the technology to be bought.
Obviously, risk avers'on may also lead to the adoption of technologies
that are not the most ppropriate.

The Convention stipulates that both developed and developing coun-
tries shall promote and cooperate in the development, application and
diffusion of technologies that help to controlling, reducing or prevent-
ing anthropogenic greenhouse gases in relevant sectors such as energy,
transport, industry, agriculture, forestry and waste management.

The Convention requires that developed countries promote and co-
operate transparently with developing countries. Developed countries
are to provide financial resources and take practical steps to promote,
facilitate and finance the transfer of or access to environmentally sound
technologies and know-how to developing countries. How this can be
accomplished is still subject to discussion since many technologies of

Problems related
to technology
transfer to Africa

What is the
position of the
Climate
Convention in
relation to
technology
transfer and
acquisition?
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What can be done
to improve the
conditions for
technology transfer
to Africa?

Capacity building
a crucial issue to
attain the
objectives of the
Convention

the North are protected by patents and proprietary rights. Meanwhile
the countries of the South lack the knowledge ground necessary to
exploit fully the local potential to create their own patents. Yet, con-
siderable improvements can be attained with the adoption of conven-
tional technologies, adoption of regulations to protect national pat-
ents, and improvement of management practices in developing coun-
tries.

• Technological absorption capacity in African countries is still mod-
est. Regional organizations may play an essential role in choosing
and coordinating the dissemination of technologies that can be ben-
eficial at a larger scale in the region.

• African policy makers need to provide the support mechanisms to
facilitate technology transfer in a concerted manner, and to enhance
the capacity to receive these technologies.

• Managerial skills are a pre-condition for the success of local initia-
tives both in public and private sectors.

• African countries should demand the delivery of a complete pack-
age of technology that allows the recipient country to proceed on
its own if so wished, utilizing complementary technologies from
home or from other countries.

• African governments can contribute by making information about
patented or non-patented technologies available to local firms.

• IEB, the Geneva-based Intellectual Environmental Bureau should
act as a clearing house for environmentally-benign technologies to
be transferred to Africa.

• Policies adopted and technologies chosen to receive support should
keep the employment generation factor in mind, which will contrib-
ute to increasing the national purchasing power, and to the forma-
tion of internal markets for local products while preparing local
firms to be competitive in international markets.

It is important that knowledge about climate issues be disseminated in
Africa and scientists and technicians be trained to be able to carry out
the tasks required under the Convention. These tasks include the pro-
duction of national inventories on emissions and sinks, the incorpora-
tion of climate issues into national development programs and the crea-
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tion of policies to induce the dissemination of technologies that con-
tribute to emission abatement and, ultimately, climate change mitiga-
tion. Capacity building is also essential in order for Africa to be better
prepared for further negotiations under the Convention, for fostering
the development of technologies that improve conditions for adapta-
tion to climate change in Africa, and methodologies for carrying out
inventories and assessing abatement costs that are appropriate to Afri-
can realities and interests. Building up capacity in the South is essen-
tial to narrow down the knowledge gap between nations and improve
the conditions for a fruitful dialogue towards a more sustainable devel-
opment in the future.

JOINT IMPLEMENTATION

Although the Convention expresses the principle that developing coun-
tries will benefit from financial and technological assistance emanat-
ing from developed countries, the modalities of this assistance are not
clearly defined. However, the Convention is open for bilateral, regional
and other multilateral channels for financing the implementation of its
objectives.

Joint implementation has been discussed as a possible mechanism
to facilitate a cost-effective abatement of greenhouse gases in the at-
mosphere. The concept refers to possible co-operation between two or
more Parties of the Convention for pursuing actions that contribute to
reducing or absorbing emissions. Joint implementation is not a stand-
ard category of measures but rather an open possibility for collabora-
tive initiatives that countries can undertake together.

In its conception, joint implementation projects can take place among
countries of the North, countries of the South, or developed as a North-
South arrangement, in which foregone abatements in the North can be
compensated by abatements in the creation of sinks and reservoirs in
the South.

What is Joint
Implementation?

A formula for
North-South co-
operation in the
stabilization of
6H6 concentration
in the atmosphere?
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The economic
principle around
Joint
Implementation

Advantages of the
mechanism of Joint
Implementation

The current discussion of the concept of joint implementation builds
upon classical economic principles. Measures to abate greenhouse gas
emissions should be taken where they are the cheapest. This means
that, for any given reduction target, the most cost-effective alterna-
tives to achieve the target should be implemented. In this case, coun-
tries with high reduction targets may contemplate the possibility of
investing in abatement projects in other countries where the returns
per unit of investment will be higher than at home.

It is believed that joint implementation projects will be more often
operational between a developed country and a developing country or
between a developed country and a country with a transitional economy,
rather than among developed countries themselves. It is the cost differ-
entials between developed and developing countries that makes the
alternative of undertaking a project in the latter so attractive. It fol-
lows that, if the costs scenario were to change, the joint implementa-
tion project conceived between a country of the North and a country of
the South may be exposed to the risk of expensive restructuring, relo-
cation, or even outright abandonment.

If correctly implemented, joint implementation can open new opportu-
nities for climate change mitigation. Some of the advantages of the
mechanisms might be:

• Complementary and compensating linkages between new emissions
in one location and reductions or offsets elsewhere;

• potential for greater reductions of emissions at a given cost be-
cause reduction and prevention costs vary among countries;

• more flexibility to negotiate reductions that exceed the amount of
new emissions;

• greater opportunities to mobilize additional funds from the private
sector, public utilities and governments for projects in forestry,
energy, and other sectors in developing countries;

• flexibility of decisions and implementation time since projects need
not wait for large international negotiations, changes in develop-
ment assistance, or special lending programs.
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Under the Convention, the industrialized countries have committed them-
selves to make investments in emission reductions in the North and to
finance measures that contribute to further reductions in the South. At
the same time, the stabilization of greenhouse gas concentrations will
require the preservation and enhancement of carbon sinks and reser-
voirs, which seems to be most effectively achieved in the South. In this
context, joint implementation has the potential to contribute to the
achievement of targets established in the Convention at the least possi-
ble cost.

Joint implementation projects are likely to benefit developing countries
in certain important respects. First, such projects would enable devel-
oping countries to make a concrete contribution to the Convention's
objective to stabilize greenhouse gas concentrations in the atmosphere,
and mitigate climate change. Moreover, joint implementation projects
may contribute to technology transfers to the South, technologies which
are needed for the sustainable development of developing countries.
Innovations may also be attained at the institutional level, which will
improve the management capacity of the countries of the South.

However, the success of the joint implementation mechanism de-
pends on the incorporation of the priorities of countries of the South.
In fact, the Intergovernmental Negotiating Committee (INC) has high-
lighted the importance of designing projects that fit harmoniously into
the national priorities of host countries.

Initially, most projects that were discussed in the scope of joint imple-
mentation fell mainly into the categories of fuel-switching, energy effi-
ciency and enhancement of carbon sinks and reservoirs. Some joint
implementation projects have already been identified and are under
implementation, such as the Mexico High Efficiency Lighting Project,
which seeks to attain higher efficiency in energy utilization in large
cities, and the Poland Fuel Switching Coal-to-Gas Conversion project.
These two projects are technologically related to energy production
and consumption.

Other possible joint implementation projects are those concerned
with the enhancement of sinks and reservoirs through afforestation,
and forest conservation and management practices. Projects of this

Joint
Implementation -
the potential
benefits for the
North

Joint
Implementation -
the potential
benefits for the
South

What types of
projects have been
identified as
potential Joint
Implementation
projects?
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Joint
Implementation •
still a
controversial idea

Major concerns for
African countries

kind do not limit GHG emissions, but they help to stabilize GHG con-
centrations by sequestering carbon.

A more sophisticated approach to joint implementation would lead
to projects being designed with a more holistic view, moving away
from the sectoral approach that has dominated the initiatives taken so
far. In this case, larger projects including land reform and urban plan-
ning may come into question. The quantification of the benefits of
such projects is obviously much more complex since climate is only
one component among many others in such projects. Therefore, it is
essential that a methodology be developed to identify the GHG con-
cerns in development projects, as well as the costs that they impose on
each individual project.

Joint Implementation is believed to provide the legal basis for a more
cost-effective implementation of the objectives stated in the Conven-
tion. However, important questions remain open related to the modalities
of credit that will be available for joint implementation projects; the
types of actors who will be active and the roles that they are expected
to play; the implementation procedures of such projects; and the moni-
toring system that will be used to ensure their continuity and success.
Therefore, joint implementation has been included in the agenda to be
discussed in the First Conference of the Parties (CoP) to take place in
Berlin, from March 28 to April 7, 1995. The CoP will have to estab-
lish the rules and procedures that will make joint implementation
projects operational and effective.

The debate on joint implementation has raised many concerns in de-
veloping countries and fears that the mechanism will be used as an
instrument of environmental colonialism. The major reasons for this
concern are related to the fact that joint implementation projects:

• might allow industrial nations to evade their responsibility and com-
mitments under the Convention to reduce GHG emissions;

• might be guided by the priorities of the North which is technologi-
cally and economically strongerand is most likely to take the lead
in international environmental governance, management and pro-
tection;

• might redirect investments towards projects which may not fall in
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the category of priorities as stated by national development pro-
gram;., but yet impose financial costs on developing countries;

• are difficult to monitor in terms of performance beyond the life of
the project especially for energy efficiency and forest protection
projects;

• might provide unclear accountability of accomplishments to gov-
ernments or international regimes when the private sector is the
source or recipient of funds.

Host countries will need to build up their research and management
capacity in order to participate actively in the design, implementation
and monitoring of GHG related projects. It is also essential for devel-
oping countries to identify research, technological and financial needs
that ^an eventually be met through the opportunities created by joint
implementation projects.

Moreover, developing countries would like to see the investments
allocated to joint implementation projects as additional investments of
the North in the South rather than a divergence towards new objectives
which may not be in line with the development goals of the latter. This
remains a matter of concern, not least because recent trends have indi-
cated a reduction in the availability of capital for new investments. If
joint implementation projects become a main channel for investments
of the North in the South, the conditionalities imposed through them
may imply an extra burden on developing countries.

A number of questions remain to be discussed and decided upon in
relation to joint implementation. It is important that developing coun-
tries are well prepared to negotiate their positions in relation to them
since joint implementation may become an important catalyst of in-
vestments to developing countries in the future. Some of these major
questions are:

• Who will bear the responsibility for approving and monitoring the
joint implementation projects?

• How will carbon credits that result from joint implementation
projects be assigned?

• Who will keep records of the joint implementation projects, their
performances and shortcomings?

African countries
need to build a
better
understanding on
Joint
Implementation

Major issues to be
discussed in
relation to Joint
Implementation



38 — African Voices on Climate Change

Will there be special credit facilities available for joint implemen-
tation projects so that South-South projects are made possible?
How will the continuity of the performance achieved in a project be
secured in the long-term?
How can governments and citizens protect themselves from projects
that curtail their development potential?
How can joint implementation be organized so as to lead to a win-
win formula for both North and South?

CLIMATE AND AFRICA'S DEVELOPMENT OBJECTIVES

Development is a
major challenge!

Development is a continuous process, not an end in itself. Developing
means building up a structure of organizations and physical capacity
that through a cumulative mechanism leads to improvements in social
welfare, which is the ultimate objective of development.

African countries have pursued the development of a modern soci-
ety for many decades. The early optimism of the sixties and seventies
has given way to the pessimism of the eighties when old assumptions
and strategies failed to sustain the early progress attained. In addition
to the development crisis, environmental issues became the center of
international attention and this, at first, seemed to impose new de-
mands on the difficult task of development. Yet, the environmental
focus of the last two decades has come to represent a new set of oppor-
tunities to Africa.

First, because the environmental preoccupation has led to the es-
tablishment of a dialogue between North and South at a level that has
not been experienced before. Despite the unequal starting positions
embedded in this dialogue, the recognition that sustainable develop-
ment will depend on the cooperation of all nations of the world lacks
precedent.

Secondly, the acceptance of the principles of sustainable develop-
ment cast new light on indigenous technologies and practices, on so-
cial organizations, roles of women and institutions, thus allowing for a
new interpretation of their potential to build up an efficient society in
terms of natural resource use, production and welfare construction.
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Thirdly, the environmental agenda coincides with the emergence of
a new political scene in many African countries which, having dealt
with the major difficulties of the post-independence period, are now
building up more democratic societies and establishing long-term tar-
gets at both national and regional levels, another pre-condition for de-
velopment to be sustainable. This transition may be less obvious in
some cases, and is certainly delayed by the difficulties that generalized
poverty imposes, but there is no doubt that new political seeds have
been planted in Africa. The international movement related to environ-
mental protection reinforces the democratization process at the same
time that all people profit from both.

Obviously, the potential which these new opportunities together rep-
resent should not distract us from the fact that the challenge has not
become smaller but rather changed its character allowing for new think-
ing, new choices, new directions. But much work remains to be done if
this potential is to be fully explored to the benefit of African peoples.

The African Conference on Policy Options and Responses to Cli-
mate Change illustrates well the three points above. This conference
represents part of Africa's preparation for the international dialogue
related to the Climate Convention, it highlights once more the impor-
tance of mobilizing the endogenous forces of the continent to meet the
challenge of sustainable development, and it provides a forum for ideas
and discussions within Africa in search of a common ground.

Africa faces the challenge!


