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Climate Change in Africa
Barbara Unmüßig and Stefan Cramer

At the UN Climate Change Conference in December 2007 in Bali, a new phase in the in-
ternational climate negotiations was initiated. African countries will now be excluded 
from all commitments to emission reduction. They expect massive international finan-
cial transfers from further negotiations in order to be able to adapt to the severe impacts 
of climate change.

Analysis: 

Scientists from the Intergovernmental Panel on Climate Change (IPCC) agree: no conti-
nent will be struck as severely by climate change as Africa. They add “that the continent 
will be particularly vulnerable (…) because the capacity to adapt to climate change is li-
mited considerably by widespread poverty” (Hulme et al. 2001).

Africa’s interests were hardly noticeable in the world climate negotiations in Decem-
ber 2007 in Bali.

Scientific findings on climate change and their implications for Africa are only gradu-
ally attracting the attention of political decision-makers and civil society.

African heads of state admitted recently that the consequences of climate change in-
creasingly need to be put onto the national and international agenda – and in Bali 
they demanded a large share of the funds made available for adaptation to climate 
change.

A climate-based African Peer Review Mechanism (APRM) could be a coordinating in-
strument for an effective, consistent, and cross-border policy on climate protection.
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1	 Africa’s Contribution to Climate Change

The African people and African ecosystems with 
their unique biodiversity will be the major victims 
of global climate change. At the same time, no sig-
nificant contribution by Africa to global warming 
can be established: less than three percent of the 
world’s total emissions of greenhouse gases ema-
nate from the African continent. This does not even 
correspond to its low share in the global gross na-
tional product.

1.1	 Technical Emissions

Africa’s contribution to climate change from fossil 
energy and transport sources in the global context 
is only worth a foot note: 

Africa’s CO2 emissions, predominantly from the 
energy and transport industries, amount to ap-
proximately 650 million tons per annum – even 
less than Germany, which emits approximately 
800 tons of CO2. The main sources are power ge-
neration from coal in South Africa (approx. 350 
million tons) and gas flaring in the Niger Delta 
(approx. 100 million tons).
The annual per capita emissions of CO2 in sub-
Saharan Africa (2004) are put at approximately 
one ton (UNDP 2007). As a comparison, in Ger-
many alone the number is approximately ten 
times as high.
These CO2 emissions are, however, unequally 
distributed. The largest share (approx. 95 per-
cent) of Africa’s total CO2 emissions emanates 
from only 15 countries,� which emit over 10 
million tons respectively. Among them are the 
OPEC members Nigeria and Angola, as well as 
the primarily agrarian economies of Ethiopia, 
Ghana, and the Ivory Coast.
The majority of African countries emit only mi-
nimal quantities of 0.1-0.3 tons of CO2 per inha-
bitant.

The low CO2 emissions from technical sources are a 
direct result of Africa’s low level of industrial deve-
lopment. Therefore, no meaningful CO2 reduction 
or energy efficiency targets can be formulated here.

�	 In descending order: South Africa, Nigeria, Kenya, Zimbab-
we, Sudan, Ethiopia, Angola, Ghana, Ivory Coast, Equatorial 
Guinea, Senegal, Botswana, Tanzania, Cameroon, and Congo-
Brazzaville.

−

−

−

−

The only exceptions are the termination of gas 
flaring in Nigeria and Angola, as well as the reo-
rientation of power generation in South Africa to 
energy sources which emit less CO2 than coal.

1.2	 Emissions Resulting from Deforestation

The small amount of CO2 emissions from technical 
sources contrasts with the larger net emissions of 
CO2 which result from rapid deforestation. This is 
true for the twelve densely wooded countries of 
equatorial Africa,� whose corresponding annual 
(2005) emissions are estimated at approximately 
1.1 billion tons (FAO 2007; UNDP 2007). The stock 
of CO2 stored by African forests amounts to appro-
ximately 60 billion tons, about as much as that of 
all OECD countries put together, including dense-
ly wooded members such as Russia and the US. A 
higher quantity of CO2 is only stored in the forests 
of the Amazon Basin.

According to the Food and Agriculture Organi-
zation (FAO), Africa’s forests shrink at the alarming 
rate of approximately one percent per annum (FAO 
2007). Other studies assume rapid economic over-
exploitation and the quick thinning of forests for 
firewood (Achard et al. 2002). The biomass stored 
in the forests is decreasing – and thus the emissions 
of CO2 from forests are increasing – a disastrous de-
velopment for both Africa and the global climate.

At the climate change conference in Bali, the is-
sues of deforestation and forest conservation came 
back onto the agenda of international climate poli-
cy. The world has now realized that a coherent cli-
mate strategy is impossible without an end to glo-
bal deforestation. Rain forests are on the one hand 
a huge storehouse for atmospheric carbon. On the 
other hand, deforestation sets free huge quanti-
ties of CO2. With proper protection of the African 
forests, the continents’ emissions would be com-
pensated for many times over and, additionally, an 
important contribution to the fixation of carbon in 
forests at the global level would be made.

2	 Effects of Climate Change

In the latest report of the IPCC, the chapter on Af-
rica asserts that in the last few years many connec-

�	 Angola, Cameroon, Central African Republic, Congo Braz-
zaville, Ivory Coast Democratic Republic of Congo, Gabon, 
Nigeria, Zambia, Sudan, Tanzania, and Madagascar.
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tions between climate variability and climate change 
have been discovered. Notwithstanding these dis-
coveries, there is still an urgent need for research 
in order to better understand the complex interre-
lations between climate change and Africa’s land-
use systems, food security, health, and ecosystems 
(Boko et al. 2007).

2.1	 Rise in Temperature and Rainfall

The level of information on the consequences of 
climate change in Africa has however clearly im-
proved in the last couple of years. The latest IPCC 
report confirms the continuation of the trend which 
has become visible on the continent for some time 
now: rising temperatures as well as, depending on 
the area, increased or decreased rainfall.

Based on a scenario of average emissions, as 
presented in the IPCC report of 2007, a rise in glo-
bal average surface temperatures of three or four 
degrees Celsius compared to the last two decades, 
1980-1999, is expected by the period 2080-2099. 
However, these averages do not shed light on regio-
nal differences; the rise in temperature in Africa will 
probably show regional and seasonal variations: 

In North Africa in particular, summers are ex-
pected to be hotter; the winter temperatures, in 
contrast, will be lower.
In the Sahel zone one must reckon with a poten-
tial rise in temperature of 2.6-5.4 (average 3.6) 
degrees Celsius (WBGU 2008).

Rainfall projections are, comparatively speaking, 
less consistent. The average emissions scenario 
presumes that rainfall along the Mediterranean 
coast and north of the Sahara will decrease by one-
fifth by the period 2080-2099 (Boko et al. 2007: 443). 
Declining rainfall and a rising rate of evaporation 
due to higher temperatures will probably further 
aggravate water scarcity during the North African 
summer.

In contrast, current climate models do not allow 
for any reliable forecasts of average rainfall for the 
Sahel zone. The scenarios are contradictory, to the 
point that some predict further drying out of the 
region while others predict an increase in humidity 
and an advancement of vegetation into the Sahara.

The Sahel zone, which has already been hit by 
reduced rainfall, could increasingly suffer from 
drought and desertification (WBGU 2008: 147).

−

−

For the regions of Southern Africa which lie in 
the subtropical belt, the projections indicate a clear 
reduction in precipitation in the winter months 
(WBGU 2008: 147). Here the precipitation figures 
could decrease by up to 40 percent during the 
southern winter (Boko et al. 2007: 443). This is argu-
ably the regional projection with the most dramatic 
consequences.

The situation in tropical and East Africa is diffe-
rent: here, a seven percent increase in rainfall is an-
ticipated (Boko et al. 2007: 443). Furthermore, the 
rainfall distribution is highly variable in East Afri-
ca. Records show that rainfall has increased in the 
last century. However, projections up to 2050 indi-
cate differences: in parts of equatorial East Africa 
rainfall will increase in winter while in summer it 
will decrease. On the whole, it is to be expected that 
the intensity and frequency of rainfall will chan-
ge. High temperatures and less rainfall in the dry 
months will affect the course of the rivers. The Pan-
gani and Ruvu Rivers in Tanzania will presumably 
carry six to nine percent and one-tenth, respective-
ly, less water. One of Kenya’s freshwater sources – 
the Kilimanjaro glacier – has melted away to a large 
extent already and is expected to have completely 
disappeared by 2015/20 (WWF 2006: 4).

2.2	 Agriculture and Water Scarcity

Whether in the Stern Report (Stern 2006) or in the 
many other reports on the consequences of climate 
change in Africa, the negative effects on the availa-
bility of water and on agriculture occupy pole posi-
tions. Even if African farmers have become used to 
adjusting to the invariably unpredictable changes 
in weather, according to the ICCP report (Boko et 
al. 2007) climate change will cost African farmers 
more effort in terms of survival strategies than eve-
rything demanded from them so far. Thus, a con-
siderable drop in agricultural yields is expected. 
On the entire continent, arid and semi-arid areas 
are expected to expand by between five and eight 
percent by 2080. This corresponds to a loss of ap-
proximately 60-90 million hectares of agriculturally 
productive land (WBGU 2008: 148).

Africa’s agriculture is, moreover, a highly sensi-
tive sector with regard to the climate, because rain-
fed agriculture is prevalent here. Climate change 
– according to IPCC projections – will shorten the 
cultivation phases, and thus more land will drop 
out of production due to water scarcity.
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If land use is constantly restricted as a result of 
climate change (shift in seasons, water scarcity due 
to the steady drop in rainfall), this will have nega-
tive implications on employment and productivity 
in the agrarian sector and directly on the lives of 
a greater part of the African rural population. Ap-
proximately 70 percent of the population lives from 
agriculture, and 40 percent of all African exports 
derive from agriculture. The IPCC estimates that 
the decline in production could reach more than 50 
percent in some countries by 2020, and that the in-
come from agricultural production could drop by 
up to 90 percent by 2100. Small-scale farmers will 
be most affected. The food security of the entire 
continent will be impaired, and this may lead to in-
creased dependency on food imports.

Projections regarding access to water look dra-
matic. Even today a quarter of the African popu-
lation suffers from acute water shortage, meaning 
that 200 million Africans have access to less than 
500 m3 of water per person per annum. The number 
of people affected by water shortage problems in 
the future is estimated to reach 75-250 million by 
2020 and 350-600 million by the year 2050 (Boko et 
al. 2007: 444).

Also, the rise in the sea level predicted for Africa 
threatens human settlements and agricultural lands 
as well as freshwater reservoirs. A rise of merely 50 
centimeters in the level of the Mediterranean Sea 
could release saltwater nine kilometers into the 
coastal aquifers (groundwater carrier) of the Nile 
Delta. Egypt’s utility and drinking water supply is 
90 percent dependent on the Nile (WBGU 2008). 
Moreover, a sea-level increase of one meter would 
mean a loss of 4,500 km2 of arable land for Egypt; 
up to six million people would have to be resettled 
(UNDP 2007: 100).

2.3	 Poverty and Health

The most recent UNDP report on human develop-
ment establishes clearly the connection between 
climate change and poverty.

The consequences of climate change perpetu-
ate and aggravate already existing injustices. This 
is particularly true of Africa, where two mutually 
reinforcing factors – poverty and factual climate 
change, for example, in the form of drought – col-
lide. African states are without exception the tail-
lights of the Human Development Index (position 
156-177) (UNDP 2007).

While farmers in Germany can fall back on insu-
rance in case of crop failure due to drought, people 
in Africa have to develop other strategies. They will 
probably reduce consumption, reduce food intake, 
and withdraw their children from school in order to 
compensate for the damage. The interplay between 
environment and development will inevitably end 
in a crisis. Fighting poverty is linked to strategies 
for adjusting to climate change.

As a consequence of climate change, it is assu-
med that diseases such as malaria and Rift Valley 
fever will spread. Even though it is assumed that 
malaria pathogens or their carriers will not survive 
climate change in some regions, other areas will be-
come malaria zones. Even today malaria is sprea-
ding into the hitherto malaria-free highlands of 
Ethiopia, Kenya, Rwanda, and Burundi. It is even 
likely that malaria will spread into the highlands of 
Somalia and Angola by the end of the century. By 
and large, it is anticipated that malaria cases will 
increase by five to seven percent by 2100 (Boko et 
al. 2007: 446; WWF 2006).

2.4	 Violent Conflicts

Numerous studies indicate that there is a connec-
tion between climate change on the one hand and 
security and violent conflicts on the other (Smith/
Vivekananda 2007; WBGU 2008; Campbell et al. 
2007; Boko et al. 2007: 443). Dan Smith and Janani 
Vivekananda of International Alert have pointed 
out that climate change could promote violent con-
flict. With increased scarcity of usable land and wa-
ter resources, impoverishment will continue. This 
is particularly predicted for North Africa.

Conflicts around scarce resources (water) and 
migration (for example, as a result of drought) could 
become more frequent and could intensify due to 
climate change. With regard to already smoldering 
conflicts, the repercussions from climate change 
– alongside other factors – could have an escalating 
effect. However, the contribution of this factor in 
comparison to other factors is difficult to measure.

2.5	 Loss of Ecosystems

The African continent still possesses a unique bi-
odiversity – one-fifth of all known mammal, bird, 
and plant species live there – but it is threatened 
by climate change. Local deforestation, slash-and-
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burn agriculture, the conversion of pristine habitats 
into agricultural areas, pollution, and overfishing 
of coastal waters are further exacerbating the situ-
ation. The warming of the oceans and the rise in 
the sea level will affect the protective function and 
the biodiversity of the mangrove forests and the 
coral reefs. If mangrove forests and coral reefs die, 
the spawning ground for fish and an essential pro-
tection mechanism of the coast – a factor not to be 
underestimated for tourism – will be lost. The ex-
tensive bleaching of coral reefs in the Indian Ocean 
and in the Red Sea which had occurred by the end 
of the 1990s has already led to a loss of revenue in 
the tourism sector. The projections regarding the 
loss of mammals, particularly along the migratory 
routes of large herds of wild animals and (migrato-
ry) birds, are especially alarming. For Southern Af-
rica it is estimated that the interplay between land 
use and climate change (particularly desertifica-
tion) will have serious effects on the survival chan-
ces of larger mammals. In the Kruger National Park 
(South Africa), it is feared that at least two-thirds of 
the species will be lost (WWF 2006: 9). Apart from 
genetic losses, additional economic losses in the 
tourism sector are to be expected.

3	 Challenges of African Climate Policy

All African States have ratified the Climate Conven-
tion adopted in Rio de Janeiro in 1992 (United Na-
tions Convention on Climate Change – UNFCCC). 
The same applies to the Kyoto Protocol passed in 
1997. But it is only in the last couple of years that 
African states have organized themselves and that 
they have begun to confer before and during the 
UNFCCC annual conferences of the signatory 
countries.

Initially, African states met under the umbrella 
of their respective regional groupings, the Econo-
mic Community of West African States (ECOWAS) 
and the Southern African Development Commu-
nity (SADC). These regional negotiations continue 
at African Union meetings. Before Bali, 38 African 
ministers of the environment met for talks in Abu-
ja, Nigeria. The outcome of these deliberations was 
then introduced into the major negotiation bloc of 
the developing countries, the Group 77+ China. The 
G77+ China only speaks on behalf of this group if 
there is an agreement on these topics.

The African Union (AU) takes up the topic of cli-
mate change more frequently. In January 2007 the 

AU organized a summit on this topic for the first 
time in its history. At the summit, Nicolas Stern 
– author of the Stern Report – was invited to give a 
lecture on the consequences of climate change – to 
the resentment of the few African climate scientists 
such as Youba Sokona, head of the Sahara and Sahel 
Climate Observatory (Tunisia), who works in the 
IPCC. As a result of Stern’s lecture, Sokona’s speech 
time was significantly shortened. Sokona criticized 
the AU for its invitation policy because according 
to him it reinforces the already existing impression 
in Africa that climate change is a problem of the 
North and not of Africa. He also argued that indi-
genous expertise is being neglected and gets little 
political response.

In addition to the AU, the New Economic Part-
nership for Africa’s Development (NEPAD) is also 
increasingly dealing with climate change. In May 
2007, the NEPAD secretariat announced that it is 
going to present – in conjunction with a consortium 
of environmental, nature conservation, and econo-
mic experts – detailed and region-specific studies 
containing climate policy proposals for African mi-
nisters of the environment.

Within Africa, Nigeria, South Africa, Kenya, and 
Egypt play leading roles, but even within this small 
group it becomes evident that the interests differ 
considerably. Nonetheless, only little is known in 
concrete terms about the divergences in political 
interests. Nigeria, for example, is also present at the 
climate negotiations through OPEC. South Africa, 
in turn, coordinates its policy with representatives 
of India and Brazil within the IBSA Group and sup-
ports these emerging countries in their campaign 
against binding reduction commitments in the 
post-Kyoto regime.

At the same time, South Africa assumes the func-
tion of a bridge between industrialized and develo-
ping countries – and thereby plays a constructive 
role in the North-South negotiations on reduction 
commitments. The first reactions to the latest South 
African energy crisis – mining has to be reduced by 
up to 20 percent – indicate that more renewable en-
ergy will be employed. However, massive invest-
ments in nuclear energy and national coal produc-
tion are being undertaken.

All African countries agree on the following 
positions, which were also taken in Bali; their de-
mands of late include: 

Adequate and reliable financial support for their 
political measures for the adjustment to climate 

−
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change; that is to say, a high share of the adapta-
tion funds agreed upon in Bali.
More technology transfer for the mitigation and 
adaptation to climate change as well as – in con-
junction with the G77+ China – 
the implementation of the principle of collective 
but differentiated responsibility towards the re-
duction commitment.
The right to development as well as global justice 
and a share in the global environmental space.

As in all global negotiation processes, African go-
vernments still have a considerable number of bot-
tlenecks in following the highly complex climate 
negotiations with sufficient expertise. While the 
industrialized countries arrive with dozens of ex-
perts, African delegations are made up of one to a 
maximum of ten members (Germany: over 80 per-
sons). This is by far not enough, especially when it 
comes to maintaining a presence in the numerous 
working and contact groups.

Even when African governments try to prepare 
themselves as well as possible, insufficient capaci-
ties remain a decisive problem. However, it is evi-
dent that governments manifestly do not make suf-
ficient use of the African scientists’ and civil society 
organizations’ expertise. These two groups have 
now acquired more knowledge on climate policy 
than ever before.

4	 African Priorities

African countries are not committed to any emissi-
on reduction in order to avoid climate change. They 
are, however, also supposed to draw up so-called 
greenhouse gas inventories, deliberate on national 
guidelines for the reduction of climate gases, and 
take measures to avert the harmful effects of cli-
mate change. In the meantime, all African countries 
(with the exception of Equatorial Guinea) have ad-
opted so-called First National Communications.

How must the new priorities for a comprehen-
sive climate policy for African countries look? What 
role can international development policy play?

4.1	 Avoidance of Greenhouse Gas Emissions

For continued economic development, Africa needs 
to expand its energy demand and thus will neces-
sarily have to increase its CO2 emissions. Very few 

−

−

−

studies deal with Africa’s anticipated energy con-
sumption in relation to climate change (Boko et al. 
2007: 446). Considering present economic growth 
rates of an average of 5 percent and considering the 
need to catch up in the energy and transport sec-
tors, even a two-digit rate of increase in CO2 emis-
sions is not unrealistic.

To attain sustainable economic growth and to re-
ach the Millennium Development Goals (MDGs), 
the potential of renewable energy (wind, water, the 
sun, geothermics) could also be better exploited 
in Africa through appropriate investments. This 
would be an economically interesting option, es-
pecially for the oil-importing countries of Africa, 
given the steady rise in oil prices on the world mar-
ket. The donor community is also being asked to 
invest in a climate compatible future.

4.2	 Forest Policy

In Bali developing countries approved a self-com-
mitment to prepare verifiable progress reports, 
particularly in forest policy. A coherent, cross-bor-
der forest policy in Africa could make an important 
contribution towards avoiding global warming. 
This should be in harmony with the goal of social 
acceptability, biodiversity, and user orientation. To 
what extent the affected African countries will be 
assisted in terms of technical and financial support 
has not yet been negotiated. This will of course play 
a central role in the “Bali Roadmap”. Various finan-
cial models – new multilateral funds, the inclusion 
of forests in the global carbon market (emission tra-
de), as well as contributions and taxes – are being 
discussed.

In Bali it was further decided not to wait for 
more rounds of agreements, but rather to develop 
a foundation of data for a rational forest policy 
through various early interventions.

Today, not a single African country can claim to 
have a coherent forest policy, a real-time monito-
ring system (as in Brazil), or even the capacities to 
implement such policies. For example, the Fede-
ral Republic of Germany supports the cross-bor-
der “Congo Basin Forest Partnership” in which a 
common and sustainable forest policy for the six 
countries sharing the Congo River basin is being 
developed.
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4.3	 Adaptation to Climate Change

From an African point of view, the establishment of 
the Adaptation Fund, which was set up in Bali, was 
an important event. Modern and efficient flood pro-
tection represents perhaps the most important con-
tribution to Africa’s adjustment to climate change.

More and more people live in areas threatened 
by floods. Even today, flooding, land erosion, and 
the destruction of agricultural and residential areas 
are the order of the day. The present flood disaster 
in Zambia and the repeated floods in Mozambique, 
which threaten the lives of millions of people, are 
only one indication.

In flood prevention, cross-border water manage-
ment is of utmost importance. The whole reper-
toire of preventive flood protection (environmental 
planning, land-use planning, reforestation, erosion 
prevention, building of dams, etc.) is required. The 
cross-border authorities responsible for the envi-
ronmental administration of the large river systems 
of Africa (Senegal, Niger, Nile, Limpopo, Zambezi, 
etc.) have had limited success so far. The Southern 
African Development Community (SADC), for ex-
ample, could play a key role in regional water ma-
nagement in Southern Africa.

Future negotiations will concentrate mainly on 
the question of whether the developed countries 
are ready to provide a substantial amount of funds 
for measures towards the mitigation of and adap-
tation to climate change. This will be the key issue 
in the post-Kyoto negotiations. On the other hand, 
there is the question of whether African govern-
ments are willing to make use of these new and 
additional funds effectively and transparently for 
the purpose they are meant for. Presently, there is 
hardly any African country which has a sufficient-
ly transparent budgetary system; adequate checks 
and balances; and institutional capacities for fair 
commissioning, effective project monitoring, and 
traceable accountability.

The US$500 million grant approved in Bali for 
developing countries from the year 2012 onward 
is only the beginning. In reality, the estimates are 
of a different order of magnitude. If adaptation to 
climate change is to form part of a new and additio-
nal component of the MDGs, an additional amount 
of roughly US$86 billion will be needed by 2015 
(UNDP 2007: 19f.). Additionally, forest conservati-
on needs to be financed (see above).

There is a great deal of skepticism among Afri-
can governments about whether the words of Bali 

will be followed by action. Yet there is already a 
model that could be adapted to future climate ne-
gotiations with Africa: the African Peer Review 
Mechanism (APRM). This (in principle) participa-
tory and (predominantly) transparent monitoring 
instrument for good governance in Africa could 
be easily extended to the introduction of laws re-
levant to the climate, to climate-friendly economic 
and financial policies, to compliance with climate 
protection agreements, and to the effective imple-
mentation of climate adaptation programs. The 
APRM facilitates structured dialogue between all 
parts of the society. A successful “Climate APRM” 
would then be honored with an additional transfer 
of funds, improved technology transfer, and more 
efforts towards capacity development in Africa. 
Regarding its “self-evaluating” effect in Africa, the 
normal APRM, however, is still contested (Grimm/
Nawrath 2007), and climate protection criteria must 
not be allowed to water down democracy-related 
criteria.
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