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Summary

Global warming is already happening, and the Third Assessment Report of the IPCC
and other studies conclude that its impact is being felt most by the world’s poorest
people, particularly those in Africa (IPCC, 2001) Africa’s high vulnerability to the impacts
of climate change is exacerbated by other factors such as wide spread poverty,
recurrent droughts and floods, a dependence on natural resources and biodiversity, over
dependence on rain fed agriculture, a heavy disease burden and the numerous conflicts
that have engulfed the continent. Changes in future climate may negatively affect the
overall economy of Africa, thus hampering potential for economic growth (Davidson et
al., 2003). This paper demonstrate that climate change will negatively impact on the full
range of human and economic development in Africa: reducing peoples’ ability to feed
themselves; threatening peoples’ health; reducing livelihood opportunities and economic
growth prospects; and making it more difficult to increase girls’ education.

The widening poverty gap, and consequently development, between the developed and
developing countries led to the adoption of the Millennium Declaration in September
2000 by the UN General Assembly. The objectives of the goals set by the declaration,
the Millennium Development Goals, are to pave the way to address issues of poverty
eradication and sustainable development through a set of targets and dates. Although
climate change seems marginal compared to the pressing issues of poverty alleviation,
hunger, health, and economic development in Africa (e.g. Beg et al., 2002; Winkler et
al., 2002), it is becoming increasingly clear that the realisation of the development goals
can be seriously hampered by climate change (Huqg et al., 2003).

Without slowing global warming considerably, it is clear that the viability of millions of
people’s livelihoods in Africa will be undermined; without significant new resources,
millions of others won’t be able to adapt to changes that are already happening (ADB et
al., 2003). Also, livelihoods built for generations on particular patterns of farming may
become quickly unviable. As a matter of fact, whatever achievements in development
may have been accomplished in Africa in the last few decades could be upturned with
climate change.



Introduction

The ultimate objective of the United Nations Framework Convention on Climate Change,
as specified in its Article 2, is the stabilization of greenhouse gas concentrations at levels
that "would prevent dangerous anthropogenic interference with the climate system", or
"avoid dangerous climate change". Such levels should be achieved "within a time frame
sufficient to allow ecosystems to adapt naturally to climate change, to ensure that food
production is not threatened and to enable economic development to proceed in a
sustainable manner" (UN 1992).

To date, the UNFCCC itself has not attempted to define what may constitute dangerous
anthropogenic interference with the climate system or what acceptable limits may be to
impacts on ecosystems, food production or economic development. This has however,
opened up a wide array of arbitrary stabilization limits that range from 450 ppm —
750ppm. However, the WMO/ICSU/UNEP Advisory Group on Greenhouse Gases
(AGGG), in 1990, identified two main temperature indicators or thresholds with different
levels of risk (Rijsberman and Swart 1990). It was argued that an increase of greater
than 1.0°C above pre-industrial levels "may elicit rapid, unpredictable and non-linear
responses that could lead to extensive ecosystem damage" with warming rates above
0.1°C/decade likely to lead to rapidly increasing risk of significant ecosystem damage.
Furthermore, a 2.0°C increase was determined to be "an upper limit beyond which the
risks of grave damage to ecosystems, and of non-linear responses, are expected to
increase rapidly". One of the main conclusions of the IPCC TAR, is that it is likely that
global increases in temperature would produce net economic losses in many developing
countries, particularly in Africa, for all magnitudes of warming and these losses would be
greater the higher the warming (IPCC, 2001). For a warming of 20C, losses in Africa
may exceed several percentage points of GDP (Hare, W.; 2003).

WWEF (formerly known as the World Wildlife Fund), the world's largest and experienced
independent conservation organisation, is working to address the current and projected
effects of climate change. To slow climate change, WWF advocates policies that reduce
emissions of greenhouse gases that cause global warming. WWEF believes that
temperature rise should stay well below 2°C in order to avoid dangerous climate
change. To achieve this, we must start reducing emissions now and stay on a low
emissions pathway to avoid loading the atmosphere with too much CO2, by staying well
below a concentration level of 450 ppmv (parts per million by volume) in the
atmosphere.

In Africa, however, studies have shown that a warming of up to 2°C would bring with it a
set of impacts to the continent’s rich but fragile ecosystem (IPCC, 2001). The
ecosystem is the foundation of the economy of most African Countries, and it is upon it
that the majority of Africans derive their livelihood. While local economic and social
conditions often drive poor people into marginal areas and force them to exploit natural
resources to support their livelihoods, climate change may further erode the quality of
the natural resource base, thereby reinforcing conditions of poverty. In this paper, we
document the economic, developmental and livelihood implications of climate induced
biodiversity depletion in Africa.



Africa and it’s Climate

Africa occupies about 20% of the global land surface, with a diversity of climate,
landform, biota, culture, and economic circumstances. A large part of the African
continent, about 13 million km2 or 43% of the continent's land area, is classified as
either arid or semi-arid. About 40% of the continent’s population (270 million people) live
in these areas (UNDP, 1997). The formal and informal economies of most African
countries are strongly dependent on natural resources. According to the Third
Assessment Report of the IPCC, many systems particularly the rangelands and the
tropical forests are under threat from population pressures and deforestation that have
led to loss of biodiversity, which is further compounded by climate change (IPCC, 2001).
Also, Africa has its fair share of problems which largely stem from its high level of
underdevelopment.

Africa has a highly variable and unpredictable climate and global warming could make
this worse with an increase in extreme events such as droughts and floods (Mason and
Joubert, 1997). Climate data for Africa for the last 30—40 years shows global warming
has taken a firm hold (IPCC, 2001). Observational records show that the continent of
Africa has been warming through the 20th century at the rate of about 0.05°C per
decade with slightly larger warming in the June-November seasons (Hulme et al., 2001)
Climate change scenarios show a future warming across the continent ranging from
0.20C per decade (low scenario) to more than 0.50C per decade (high scenario), with
10 per cent less rainfall in the interior and with water loss exacerbated by higher
evaporation rates (Hulme et al., 2001), It is estimated that sea levels will rise by about 25
cm in 2050 (Hernes et al., 1995). The projected warming will be greatest over the
interior of semiarid margins of the Sahara and central southern Africa (Figure 1). There
will be more extreme events such as drought and floods, and the seasonal patterns of
these extreme events will likely shift (IPCC, 2001).
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Impacts of Climate Change on Biodiversity in Africa

Africa contains about 20% of all known species of plants, mammals, and birds in the
world, as well as one-sixth of amphibians and reptiles, all of which are contained in
several centres of endemism (Siegfried 1989). Biodiversity in Africa, which occurs
principally outside formally conserved areas, is under threat from multiple stresses.
Climate change is one of several pressures. Other threats include increasing land-use
conversion and subsequent destruction of habitat; pollution; and the introduction of
exotic (nonnative) species. Land-use conversion from wild habitat to agricultural, grazing
and logging uses, for example, leads to habitat loss, fragmentation, and introduction of
exotic species—all of which adversely impact biodiversity (IPCC, 2002). Given this
multitude of stress factors on biodiversity, climate change may exacerbate the stress on
environmental systems beyond recovery (Desanker, 2003).

Recent studies have shown the impacts of climate change on biodiversity in Africa. For
instance, Midgley et al. (2002) studying the potential impact of climate change on plant
diversity in the Cape Floristic Region (CFR) in South Africa have shown that 11% of the
species studied are at risk of extinction, and a reduction in the modelled range sizes of
42% of the species, with the projected climate change scenario. A study published in
Nature (Thomas et al. 2004) reveals that climate change could result in the extinction of
more than a million terrestrial species in the next fifty years. Rare species, fragmented
ecosystems and areas already under pressure from pollution and deforestation are the
most vulnerable. Fire is a major cause of biodiversity loss in Africa (Figure 2). As global
warming increases, these fires are likely to get more intense and extensive, and may
result in significant ecosystem changes that would affect biodiversity through species
loss or changes in species composition (Desanker, 2003; Bond et al. 2004).
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Figure 2: Global distribution of fire in 1998 mapped by ATSR-2 World Fire Atlas
(European Space Agency). Note that most fires occur in C4 grass ecosystems.
Source: ATSR World Fire Atlas web page:
http.//shark1.esrin.esa.it/FIRE/AF/ATSRY/.



Considering that most of the animal biodiversity in Africa is concentrated in the
savannas and tropical forests, loss or alterations of terrestrial habitats by climate change
will likely impact these species. Few detailed studies have been done on how climate
change will affect terrestrial animals in Africa, but those that have been done
demonstrate the potential extent of its impact. Climate change has already affected the
marine ecosystem. Coral reefs in the Indian Ocean experienced massive bleaching in
1998, with over 50 percent mortality in some regions (Buddemeier, et al., 2004;
Spalding, 2001). Damage to coral reef systems has far reaching implications for
fisheries, food security, tourism and overall marine biodiversity. Projected impacts of
climate change on biodiversity in Africa, as documented by Gitay et al. (2002) include:

e Many thousands of plants are potentially affected by climate change, particularly the
floristically diverse fynbos and karoo, both of which occur in winter rainfall regions at the
southern tip of the continent, and are threatened particularly by a shift in the rainfall
seasonality (e.g., a reduction in winter rainfall amounts or an increase in summer rainfall,
which would alter the fire regime critical to the regeneration in the fynbos). The montane
centres of biodiversity, (e.g., those in East Africa) are particularly threatened by increases
in temperature, since many represent isolated populations with no possibility of vertical
or horizontal migration.

¢ Projected changes in climate during the 21st century could alter the distribution of
antelope species. World antelope and gazelle biodiversity (more than 90% of the global
total of 80 species) is concentrated in Africa.

e Major rivers are highly sensitive to climate variation; average runoff and water
availability is projected to decrease in Mediterranean and southern countries of Africa,
which would affect their biodiversity. There is a possible projected decrease of plankton-
eating pelagic freshwater fisheries.

e A decrease in runoff could threaten the globally important wetlands found in Africa.

e Extension of ranges of infectious disease vectors could occur and affect some wildlife
Species.

e Increases in droughts, floods and other extreme events would add to stresses in many
ecosystems.

e At particular risk of major biodiversity loss are plants and animals that have limited
mobility and occur in reserves on flat and extensive landscapes, areas where rainfall
regime may change seasonality, where tree/grass balance are sensitive to CO2
conditions and/or climatic factors, and where fire/other disturbance regime could
change.

e Significant local and global extinctions of plant and animal species, many of which are
an important resource for African people, are projected and would impact economic
development, rural livelihoods, tourism and genetic resources.



Impacts of Climate Change on Ecosystem Productivity in Lake Tanganyika, East Africa

Although the effects of climate warming on the chemical and physical properties of lakes have
been documented, biotic and ecosystem-scale responses to climate change have been only
estimated or predicted by manipulations and models. Here we present evidence that climate
warming is diminishing productivity in Lake Tanganyika, East Africa. This lake has historically
supported a highly productive pelagic fishery that currently provides 25-40% of the animal protein
supply for the populations of the surrounding countries. In parallel with regional warming patterns
since the beginning of the twentieth century, a rise in surface-water temperature has increased
the stability of the water column. A regional decrease in wind velocity has contributed to reduced
mixing, decreasing deep-water nutrient upwelling and entrainment into surface waters. Carbon
isotope records in sediment cores suggest that primary productivity may have decreased by
about 20%, implying a roughly 30% decrease in fish yields. There is evidence that the impact of
regional effects of global climate change on aquatic ecosystem functions and services can be
larger than that of local anthropogenic activity or over-fishing.

Source: O'Reilly et al., (2003): Climate change decreases aquatic ecosystem productivity of Lake
Tanganyika, Africa. Nature 424, 766 - 768

Ecosystems and Africa’s Development

The ecosystem is an important resource for African people. Uses are consumptive
(food, fiber, fuel, shelter, medicine, wildlife trade) and non-consumptive (ecosystem
services and the economically important tourism industry) (Desanker, 2003). Given the
heavy dependence on natural resources in Africa, many communities are vulnerable to
the biodiversity loss that could result from climate change. Loss of biodiversity results in
serious reductions in the goods (such as food, medicine and raw materials) and services
(such as clean water and nutrient cycling) that the earth’s ecosystems can provide and
that make human survival and economic prosperity possible (IPCC, 2001).

Poor people, majority of who are in Africa, are often directly dependent on goods and
services from ecosystems, either as a primary or supplementary source of food, fodder,
building materials, and fuel. As a result of this dependency, any impact that climate
change has on natural systems threatens the livelihoods, food intake and health of poor
people (Reid, 2003). Climate change will mean that many semi-arid parts of Africa may
become even hotter and drier, with even less predictable rainfall. Climate-induced
changes to crop yields, ecosystem boundaries and species’ ranges will dramatically
affect livelihoods of the predominantly poor in sub-Saharan Africa. This is because they
live in areas more prone to extreme climatic events such as flooding, cyclones, and
droughts, and because they have little capacity to adapt to such shocks. This makes
them highly vulnerable to ecosystem degradation, which further reinforces their poverty
(IPCC, 2001; Gitay et al., 2002).

Recent estimates of poverty and human development show that almost all the African
countries are classified as being in the low human development category (UNDP, 2004).
Of the 49 countries that make up the Least Developed Countries, 33 (70%) are in Africa,
while the rest are in Asia. Compared with least developed countries in Asia, poverty in
African LDCs is widening and deepening. The number of Africans living in extreme
poverty in these countries rose dramatically from 89.6 million to 233.5 million between
1960 and 1990 (UNCTAD, 2002). With Africa’s notoriously low adaptive capacity,
climate change may further erode the people’s livelihood base thereby further
entrenching poverty.



The widening poverty gap between the developed and developing countries led to the
adoption of the Millennium Declaration in September 2000 by the UN General Assembly.
The Millennium Development Goals (MDGs) form an ambitious global agenda to
eradicate extreme poverty and hunger. The targets set for 2015 are to halve the
proportion of people living in extreme poverty and hunger. The Millennium Development
Goals have gradually come to guide international policies. The MDGs are the minimum
goals that the world community committed itself to achieving by 2015. The MDGs are:

1. Eradicate extreme poverty and hunger.
¢ Reduce by half the proportion of people who live on less than a dollar a day.
e Reduce by half the proportion of people who suffer from hunger.

2. Achieve universal primary education.
e Ensure that all boys and girls complete a full course of primary schooling.

3. Promote gender equality and empower women.
e Eliminate gender disparity in primary and secondary education, preferably by 2005,
and at all levels by 2015.

4. Reduce child mortality.
e Reduce by two thirds the mortality rate among children under five.

5. Improve maternal mortality.
¢ Reduce by three quarters the maternal mortality rate.

6. Combat HIV/AIDS, malaria and other diseases.
e Halt and begin to reverse the spread of HIV/AIDS and halt and begin to reverse the
incidence of malaria and other diseases.

7. Ensure environmental sustainability.

e |ntegrate the principles of sustainable development into country policies and
programmes; reverse loss of environmental resources.

e Reduce by half the proportion of people without sustainable access to safe drinking
water and basic sanitation.

¢ Achieve significant improvement in the lives of at least 100 million slum dwellers, by
2020.

8. Develop a global partnership for development.
¢ A range of commitments by northern countries to address trade imbalances, debt, aid
and development financing, and intellectual property rights.



The Millennium Development Goals reflect the multifaceted nature of poverty, with each
goal illustrating a different aspect of poverty. Poverty is a complex, multi-dimensional
condition that goes beyond a simple lack of financial resources. As shown in the MDGs,
it incorporates important factors such as lack of education and skills, poor health,
inadequate access to water and sanitation services, a high vulnerability to shocks.
Climate change challenges the achievement of the MDGs, and related national poverty
eradication and sustainable development objectives. Unless concrete and urgent steps
are undertaken to reduce vulnerability and enhance adaptive capacity of the poor in
Africa, it may be difficult to meet some MDGs by 2015. The link between Biodiversity
and the achievement of the MDGs in Africa is presented in the next section.

Importance of Ecosystems to the Achievement
of the Millennium Development Goals

Considering the central role that ecosystems play in the economic development of
Africa, biodiversity therefore directly impacts on issues of poverty. Focus on conserving
and using biodiversity equitably and sustainably are fundamental to strategies and
actions to eradicate/reduce poverty and to achieve sustainable development in the
developing countries, including those in Africa (Balakrishna, and Warner, 2003). Extreme
poverty and hunger are closely related to the livelihoods and vulnerability of households.
Poor people, especially those living in marginal environments and in areas with low
agricultural productivity in Africa, depend directly on genetic, species and ecosystem
diversity to support their livelihoods. As a result of this dependency, any impact that
climate change has on natural systems threatens the livelihoods, food intake and health
of poor people (Reid et al., 2004). Climate-induced changes to crop yields, ecosystem
boundaries and species’ ranges will dramatically affect many people’s livelihoods in
Africa. Those most vulnerable to climate change are the poorest groups, because they
live in areas more prone to flooding, and droughts, and because they have little capacity
to adapt to such shocks. They are often heavily dependent on climate-sensitive sectors
such as fisheries and agriculture, and have limited national capacities - financial,
institutional and human capacity to anticipate and respond to the direct and indirect
impacts of climate change.

Ecosystems, Climate Change and MDG 1

The poverty goal of the MDGs addresses issues of extreme poverty, hunger and
malnutrition. Extreme poverty and hunger are closely related to the livelihoods and
vulnerability of households. In Africa, climate change is expected to worsen the state of
food insecurity. It is estimated that climate change will place an additional 80-125 million
people (=10 million) at risk of hunger by the 2080s, 70-80 percent of whom will be in
Africa (Parry et al. 2004).



Besides individual and household poverty, climate change will negatively impact on
national and regional economic development. For instance, ecotourism is gradually
becoming a major revenue earner for most African countries (Simpson, 2003). Africa’s
share of the world tourism market is growing at an average annual growth rate of 5.9%,
this is in comparison to a world average rate of 3.3%, in the year 2000 Africa’s annual
international tourism receipts reached 477 billion US Dollars (WTO, 2002). Ecosystems
and the social environment constitute the resource base for tourism in Africa (Williams,
2000). Whatever definition of ecotourism is applied, there can be little doubt that tourism
in Africa is predominantly based around the natural and cultural heritage that coexists in
the region (Ngugi et al., 2003).

The success and sustainability of tourism in Africa will depend on the continued well-
being of the environment; the conservation and strengthening biodiversity is therefore
essential. The 1998 coral bleaching resulted in an average of 30% mortality of corals in
the western Indian Ocean region and for Mombasa and Zanzibar decreases in tourism
value of coral reefs were estimated to be about US$ 12-18 million. (Payet and Obura,
2004). Estimated economic losses due to the coral bleaching in the Indian Ocean stood
at between 706 and 8,190 million US$ (Wilkinson et al. (1999). This is revenue that
stands to be compromised with climate change.

Ecosystems, Climate Change and MDGs 2 and 3

This goal aims to ensure that, by 2015, children everywhere, boys and girls alike, will be
able to complete a full course of primary schooling and also promote gender equality
and empower women. Traditionally, there is gender disparity in school enrolment in most
countries in Africa, where the male ratio is always higher than the female ratio. It is a
known fact that in most African countries, women spend more time in search of
fuelwood and water, time that could be spent in school or on income generating
activities. In the face of climate change, fuelwood and water will become scarcer, and
considering women’s traditional productive roles in the household, they will bear the
brunt of this climate-induced scarcity. Shortage of wood fuel imposes time and financial
costs on poor households, putting a particular burden on those that are short of labor
and making it harder for children to attend school. Studies from Burkina Faso, Uganda
and Zambia show that women and girls can save hundreds of hours a year if walking
time to sources of fuels and potable water was reduced to 30 minutes or less
(Balakrishna and Warner, 2003).



Ecosystems, Climate Change and MDGs 4, 5, 6

These are health-related goals. Africa suffers from a number of diseases that are
sensitive to temperature and precipitation. Vector-borne diseases such as malaria and
Rift Valley Fever increase dramatically during periods of above normal temperature and
rainfall. Cholera, a water and food-borne disease, has been known to cause large scale
severe epidemics during periods of strong El Nino. Meningitis, a disease associated with
low humidity, causes epidemics before the rains in West Africa, the Sahel and recently in
Eastern Africa (Desanker et al., 2001). In recent years, it has become clear that climate
change and variability will have direct and indirect impacts on diseases that are endemic
in Africa. Following the 1997/98 El Nifo event, malaria, Rift Valley Fever and cholera out
breaks were recorded in many countries in East Africa (WHO, 1998). The meningitis belt
found in the drier parts of west and central Africa is expanding to the eastern region of
the continent. Studies have shown that areas that were previously unsuitable areas will
become suitable for transmission with small temperature and precipitations variations.

In South Africa, it is estimated that the area suitable for malaria will double and that 7.8
million people will be at risk (5.2 million being people that never experienced malaria)
(Republic of South Africa, 2000). Furthermore, a number of studies suggest strong
casual links —when other factors have been taken into account — between malaria
incidence and economic growth. For instance, Gallup and Sachs (2000) found that
economic growth in countries with intensive malaria was 1.3 percent less per person per
year between 1965 and 1990 than those without malaria and that a 10 percent
reduction in malaria is associated with a 0.3 percent increase in economic growth.

The major climatic factors influencing disease transmission in the continent are flooding,
warming and drought. A major consequence of this disease burden is that resources
that could have been used for infrastructural and economic development now have to
be channeled to maintain the health of the people.

Ecosystems provide one of the significant contributions to achieving MDGs 4, 5 and 6.
Biodiversity provides raw material for new and traditional medicines, and functioning
ecosystems are essential for people’s health. Recent studies led by Harvard Medical
School reveal that biodiversity plays a crucial role not only in providing medicines to deal
with issues of health and nutrition, but ecosystems play a significant role in dealing with
diseases like malaria and others (Chilvan, 2002). The World Health Organisation
estimates that 80% of the world’s population from developing countries relies mainly on
traditional medicines for primary health care. With climate change, it is expected that
most of these plant species will become extinct, further reducing the access to
treatment by the poor in the rural communities.
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Ecosystems, Climate Change and MDG 7

Goal 7 of the MDGs focuses on ensuring environmental sustainability, which includes
biodiversity and natural resources. Ecosystems play an important role in ensuring
successful achievement of targets set through MDGs for sustainable development. Poor
people are affected by natural resource degradation and biodiversity loss much more
than the better off because of their limited assets and access. For example, in a study in
West Africa, children showing growth abnormalities associated with poor nutrition
(stunting) were found most frequently in areas of high soil degradation (GRID/Arendal,
1997). The problem of land degradation is not only caused by climate change as factors
such as land use, population growth and poverty all come in to play. Climate change is
expected to worsen the problem of land degradation in Africa.

Climate Change may alter the quality and productivity of natural resources and
ecosystems, some of which may be irreversibly damaged, and these changes may also
decrease biological diversity and compound existing environmental degradation.
Conservation of biodiversity and maintenance of ecosystem integrity may be a key
objective towards improving the adaptive capacity of vulnerable groups to cope with
climate change. Functionally diverse systems may be better able to adapt to climate
change and climate variability than functionally impoverished systems. A larger gene
pool will facilitate the emergence of genotypes that are better adapted to changed
climatic conditions. As biodiversity is lost, options for change are diminished and human
society becomes more vulnerable. Every effort therefore to reduce global warming and
reduce its negative impacts on Africa’s biodiversity is urgently needed now.

Ecosystems, Climate Change and MDG 8

Goal 8 calls for partnerships. Climate change is a global issue and response requires
global cooperation especially the developing countries to adapt to the adverse effects of
climate change. Successful adaptation involves principal activities, first the facilitation of
adaptation, and second the implementation of adaptation strategies. In line with the
UNFCCC convention, the developed countries are expected to assist the developing
countries towards adaptation. In that case, they can only facilitate adaptation. The
implementation of adaptation rests squarely on the shoulders of the developing
countries. Their ability to adapt depends on their adaptive capacities. The first seven
MDGs are geared towards building adaptive capacity as income, health, education,
availability of resource and livelihood resilience are important indicators of adaptive
capacity. With the erosion of these factors and the inability to implement the MDGs, the
adaptive capacity of African nations is further compromised. Available resources are
channeled towards solving immediate problems and climate change becomes a
secondary issue. This further increases Africa’s vulnerability to the negative impacts of
climate change.
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Conclusion

Africa is more vulnerable to the impacts of climate change than many other regions in
the world. This is due to factors such as wide-spread poverty, recurrent droughts, a
dependence on natural resources and biodiversity, an over dependence on rain fed
agriculture, its disease burden and an inability to action timely responses due to
economic or governance issues. The impact of climate change in Africa will largely affect
its rich ecosystems, on which the majority of the population derives its livelihood. The
widening gap in poverty between the developed and developing countries has been the
focus of several global and national developmental initiatives. Climate change threatens
to undo decades of these development and poverty-reduction efforts, particularly the
inability to achieve the Millennium Development Goals set out in 2000. Africa’s
vulnerability to climate change limits the effectiveness of development interventions and
calls for greater efforts in reducing the rate of global warming. It is therefore important
that the industrialized countries should now rapidly speed up their efforts to cut down
greenhouse gas emissions to avoid dangerous climate change.
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