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Summary for Policy-makers

A new security policy challenge

The core message of WBGU’s risk analysis is that 
without resolute counteraction, climate change 
will overstretch many societies’ adaptive capacities 
within the coming decades. This could result in desta-
bilization and violence, jeopardizing national and 
international security to a new degree. However, cli-
mate change could also unite the international com-
munity, provided that it recognizes climate change as 
a threat to humankind and soon sets the course for 
the avoid ance of dangerous anthropogenic climate 
change by adopting a dynamic and globally coordi-
nated climate policy. If it fails to do so, climate change 
will draw ever-deeper lines of division and conflict 
in international relations, triggering numerous con-
flicts between and within countries over the distri-
bution of resources, especially water and land, over 
the management of migration, or over compensation 
payments between the countries mainly responsible 
for climate change and those countries most affected 
by its destructive effects.

In order to avoid these developments, an ambi-
tious global climate policy must be put into operation 
over the next 10-15 years. An effective international 
climate protection regime must ensure that global 
greenhouse gas emissions are halved by the mid 21st 
century. This major international policy challenge 
arises in parallel to a far-reaching shift in the centres 
of power of the political world order, which will be 
dominated by the ascendancy of new powers such as 
China and India and the United States’ simultane-
ous relative loss of power. The lessons of history sug-
gest that this transition will be accompanied by tur-
bulence in the international system which may make 
it more difficult to achieve the necessary break-
throughs in multilateral climate policy. In order to 
provide a counterbalance, the European Union must 
take a leading role in global climate policy and con-
vince both the USA and the newly ascendant Asian 
powers of the importance of concerted efforts to 
avoid dangerous climate change.

That is the backdrop against which WBGU, in this 
flagship report, summarizes the state-of-the-art of 

science on the subject of “Climate Change as a Secu-
rity Risk”. It is based on the findings of research into 
environmental conflicts, the causes of war, and of cli-
mate impact research. It appraises past experience 
but also ventures to cast a glance far into the future 
in order to assess the likely impacts of climate change 
on societies, nation-states, regions and the interna-
tional system. 

Climate change is only just beginning, but its 
impacts will steadily intensify in the coming dec-
ades. WBGU shows that firstly, climate change could 
exacer bate existing environmental crises such as 
drought, water scarcity and soil degradation, inten-
sify land-use conflicts and trigger further environ-
mentally induced migration. Rising global tempera-
tures will jeopardize the bases of many people’s live-
lihoods, especially in the developing regions, increase 
vulnerability to poverty and social deprivation, and 
thus put human security at risk. Particularly in weak 
and fragile states with poorly performing institu-
tions and systems of government, climate change is 
also likely to overwhelm local capacities to adapt 
to changing environmental conditions and will thus 
reinforce the trend towards general instability that 
already exists in many societies and regions (Box 1). 
In general it can be said that the greater the warming, 
the greater the security risks to be anticipated.

Secondly, new conflict constellations are likely to 
occur. Sea-level rise and storm and flood disasters 
could in future threaten cities and industrial regions 
along the coasts of China, India and the USA. The 
melting of the glaciers would jeopardize water sup-
ply in the Andean and Himalayan regions. 

Thirdly, unabated climate change could cause 
large-scale changes in the Earth System such as the 
dieback of the Amazon rainforest or the loss of the 
Asian monsoon, which could have incalculable con-
sequences for the societies concerned. 

Overall, WBGU considers that climate-induced 
interstate wars are unlikely to occur. However, cli-
mate change could well trigger national and interna-
tional distributional conflicts and intensify problems 
already hard to manage such as state failure, the ero-
sion of social order, and rising violence. In the worst-
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affected regions, this could lead to the prolifera-
tion of destabilization pro cesses with diffuse conflict 
structures. These dynamics threaten to overstretch 
the established global governance system, thus jeop-
ardizing international stability and security. 

Climate change as a threat to international 
security

Climate-induced conflict constellations

WBGU identifies four conflict constellations in which 
critical developments can be anticipated as a result 
of climate change and which may occur with simi-
lar characteristics in different regions of the world. 
“Conflict constellations” are defined as typical causal 
linkages at the interface of environment and society, 
whose dynamic can lead to social destabilization and, 
in the end, to violence. 
• Conflict constellation “Climate-induced degrada-

tion of freshwater resources”: 1.1 thousand mil-
lion people are currently without access to safe 
drinking water. The situation could worsen for 
hundreds of millions of people as climate change 
alters the variability of precipitation and the quan-
tity of available water. At the same time, demand 
for water is increasing due to the world’s grow-
ing population and its mounting aspirations. This 
dynamic triggers distributional conflicts and poses 
major challenges to water management systems 

in the countries concerned. For example, regions 
which depend on melt water from mountain gla-
ciers – which are at risk from climate change – will 
require new water management strategies and 
infrastructures, as well as political efforts to avert 
national or even transboundary conflicts over the 
distribution of increasingly scarce water resources. 
However, the countries which will suffer the great-
est water stress are generally those which already 
lack the political and institutional framework neces-
sary for the adaptation of water and crisis manage-
ment systems. This could overstretch existing con-
flict resolution mechanisms, ultimately leading to 
destabilization and violence.

• Conflict constellation “Climate-induced decline 
in food production”: More than 850 million peo-
ple worldwide are currently undernourished. This 
situation is likely to worsen in future as a result 
of climate change, as food insecurity in the lower 
latitudes, i.e. in many developing countries, will 
increase with a temperature rise of just 2 °C (rela-
tive to the 1990 baseline). With global warming of 
2–4 °C, a drop in agricultural productivity is antic-
ipated worldwide. This trend will be substantially 
reinforced by desertification, soil salinization or 
water scarcity. In South Asia and North Africa, 
for example, the areas suitable for agriculture 
are already largely exploited. This may well trig-
ger regional food crises and further undermine 
the economic performance of weak and unstable 
states, thereby encouraging or exacerbating desta-

2 Summary for Policy-makers

Box 1

Climate change amplifies mechanisms which 
lead to insecurity and violence

Political instability and conflicts
Societies in transition from authoritarian to democratic 
systems are especially vulnerable to crises and conflicts. 
Climate change will affect many of these countries, putting 
them under additional pressure to adapt their societies dur-
ing such phases of transition. This linkage could be signifi-
cant for many African countries, for example, as well as for 
China. 

Weak governance structures and conflicts
Violent conflicts are a very frequent feature of weak and 
fragile states, of which there are currently about 30, and 
which are characterized by the permanent weakening or 
even the dissolution of their state structures. The impacts of 
climate change will particularly affect those regions of the 
world in which states with weak steering and problem-solv-
ing capacities already predominate. Climate change could 
thus lead to the further proliferation of weak and fragile 
statehood and increase the probability of violent conflicts 
occurring. 

Economic performance and tendency to violence
Empirical studies show that poor countries are far more 
prone to conflict than affluent societies. Climate change will 
result in tangible economic costs for developing countries 
in particular: a drop in agricultural yields, extreme weather 
events and migratory movements can all impede economic 
development. Climate change can thus reinforce obstacles 
to development and heighten poverty, thereby increasing 
the risk of conflicts occurring in these societies.

Demographics and conflict
Wherever high population growth and density, resource 
scarcity (farmland, water) and a low level of economic 
development occur in tandem, there is an increased risk of 
conflict. In many countries and regions which are already 
affected by high population growth and density as well as 
poverty, climate change will exacerbate resource scarcity 
and thus heighten the risk of conflict. 

Spillover risk in conflict regions
Conflicts which are initially limited to local or national level 
often destabilize neighbour countries, e.g. through refugee 
flows, arms trafficking or combatant withdrawal. Conflicts 
thus have a spillover effect. The social impacts of climate 
change can transcend borders, thereby swiftly expanding 
the geographical extent of crisis and conflict regions.
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bilization, the collapse of social systems, and vio-
lent conflicts.

• Conflict constellation “Climate-induced increase 
in storm and flood disasters”: Climate change is 
likely to result in further sea-level rise and more 
intensive storms and heavy precipitation. This 
will greatly increase the risk of natural disasters 
occurring in many cities and industrial regions in 
coastal zones. Those risks will be further amplified 
by deforestation along the upper reaches of rivers, 
land subsidence in large urban areas and the ever 
greater spatial concentration of populations and 
assets. Storm and flood disasters have already con-
tributed to conflict in the past, especially during 
phases of domestic political tension, e.g. in Cen-
tral America, India and China. Conflicts are likely 
to occur more frequently in future, firstly because 
regions especially at risk from storm and flood 
disasters, such as Central America and Southern 
Africa, generally have weak economic and polit-
ical capacities, making adaptation and crisis man-
agement much more difficult. Secondly, frequent 
storm and flood disasters along the densely popu-
lated east coasts of India and China could cause 
major damage and trigger and/or intensify migra-
tion processes that are difficult to control. 

• Conflict constellation “Environmentally induced 
migration”: Experience has shown that migration 
can greatly increase the likelihood of conflict in 
transit and target regions. It can be assumed that 
the number of environmental migrants will sub-
stantially rise in future due to the impacts of cli-
mate change. In developing countries in particu-
lar, the increase in drought, soil degradation and 
growing water scarcity in combination with high 
population growth, unstable institutions, pov-
erty or a high level of dependency on agricul-
ture means that there is a particularly significant 
risk of environmental migration occurring and 
increasing in scale. Most environmental migra-
tion is initially likely to occur within national bor-
ders. Transboundary environmental migration 
will mainly take the form of south-south migra-
tion, but Europe and North America must also 
expect substantially increased migratory pressure 
from regions most at risk from climate change. 
The question as to which states will have to bear 
the costs of environmentally induced migration in 
future also contains conflict potential.

Regional hotspots

The social impacts of climate change will vary in the 
different regions of the world. A glance at the world 
map shown in Figure 1, entitled “Security risks asso-

ciated with climate change”, shows selected regional 
hotspots identified as a result of WBGU’s analysis:

North Africa: The potential for political crisis and 
migratory pressure will intensify as a result of the 
interaction between increasing drought and water 
scarcity, high population growth, a drop in agricul-
tural potential and poor political problem-solving 
capacities. The populous Nile Delta will be at risk 
from sea-level rise and salinization in agricultural 
areas. 

Sahel zone: Climate change will cause additional 
environmental stress and social crises (e.g. drought, 
harvest failure, water scarcity) in a region already 
characterized by weak states (e.g. Somalia, Chad), 
civil wars (e.g. Sudan, Niger) and major refugee flows 
(Sudan: more than 690,000 people; Somalia: more 
than 390,000 people). 

Southern Africa: Climate change could further 
weaken the economic potential of this region, whose 
countries already belong to the poorest in the world 
in most cases. It could also worsen the conditions 
for human security and overstretch the capacities of 
states in the region. 

Central Asia: Above-average warming and glacial 
retreat will exacerbate the water, agricultural and 
distributional problems in a region which is already 
characterized by political and social tensions, bur-
geoning Islamism, civil war (Tajikistan) and conflicts 
over access to water and energy resources. 

India, Pakistan, Bangladesh: The impacts of cli-
mate change will be especially severe in this region: 
glacial retreat in the Himalayas will jeopardize the 
water supply for millions of people, changes to the 
annual monsoon will affect agriculture, and sea-level 
rise and cyclones will threaten human settlements 
around the populous Bay of Bengal. These dynam-
ics will increase the social crisis potential in a region 
which is already characterized by cross-border con-
flicts (India/Pakistan), unstable governments (Bang-
ladesh/Pakistan) and Islamism.

China: Climate change will intensify the existing 
environmental stress (e.g. air and water pollution, 
soil degradation) due to the increase in heat waves 
and droughts, which will worsen desertification and 
water scarcity in some parts of the country. Sea-level 
rise and tropical cyclones will threaten the economi-
cally significant and populous east coast. The govern-
ment’s steering capacities could be overwhelmed by 
the rapid pace of modernization, environmental and 
social crises and the impacts of climate change.

Caribbean and the Gulf of Mexico: Increased fre-
quency of more intense hurricanes could overwhelm 
the economic and political problem-solving capaci-
ties in the region (especially in Central America).

Andean region and Amazonia: Faster glacial retreat 
in the Andes will worsen the region’s water problems. 

3Summary for Policy-makers
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The collapse of the Amazon rainforest, which cannot 
be ruled out, would radically alter South America’s 
natural environment, with incalculable economic and 
social consequences.

Unstable multipolarity: The international policy 
setting of climate change 

WBGU assumes that China and India in particular, 
due to their population size and economic dynamics, 
will gain more global political significance in the near 
future. The United States of America – currently the 
world’s only superpower – is likely to experience a 
relative loss of power at the same time. The ascend-
ancy of China and India therefore marks a major shift 
in the centres of power of the political world order, 
which will move from a unipolar to a multipolar 
system. A glance back at history shows that transi-
tions from one type of world order to another rarely 
take place peacefully. The ensuing political, institu-
tional and socio-economic turbulence and adapta-
tion requirements can trigger major conflicts of inter-
ests within the international community and increase 

countries’ vulnerability to armed conflict. That is not 
to say that the transformation processes which are 
anticipated in the international arena in the future 
will necessarily be violent. They will, however, absorb 
valuable time and resources which would then no 
longer be available for effective climate policy, for 
example. 

Global politics over the next two decades will 
therefore have to master two challenges in parallel: 
the shift in the centres of power of the political world 
order, and the global turnaround towards effective 
climate policy. For both challenges, the stabilization 
and further development of the multilateral system 
are essential. Ultimately, the future interaction of old 
and new global political actors will be one of the fac-
tors that crucially determine whether and how the 
global challenges and risks arising in the 21st century 
can be managed successfully, and which role the “rest 
of the world” can play in this context. Climate pol-
icy is a case in point: without constructive coopera-
tion between the OECD countries and the new driv-
ers of global change, it will not be possible to limit 
climate change in a way which avoids destabilizing 
social impacts and threats to international security.

4 Summary for Policy-makers

Environmentally-induced
migration

Conflict constellations in selected hotspots

Climate-induced increase
in storm and flood disasters

Climate-induced degradation
of freshwater resources

Climate-induced decline
in food production

Hotspot

Figure 1
Security risks associated with climate change: Selected hotspots. The map only shows the regions which are dealt with in this 
report and which could develop into crisis hotspots.
Source: WBGU
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Six threats to international stability and security

In light of current knowledge about the social impacts 
of climate change, WBGU identifies the following 
six key threats to international security and stability 
which will arise if climate change mitigation fails: 
1. Possible increase in the number of weak and fra-

gile states as a result of climate change: Weak and 
fragile states have inadequate capacities to guar-
antee the core functions of the state, notably the 
state’s monopoly on the use of force, and there-
fore already pose a major challenge for the inter-
national community. So far, however, the inter-
national community has failed to summon the 
political will or provide the necessary finan-
cial resources to support the long-term stabiliza-
tion of these countries. Moreover, the impacts of 
unabated climate change would hit these coun-
tries especially hard, further limiting and eventu-
ally overstretching their problem-solving capac-
ities. Conflict constellations may also be mutu-
ally reinforcing, e.g. if they extend beyond the 
directly affected region through environmental 
migration and thus destabilize other neighbour-
ing states. This could ultimately lead to the emer-
gence of “failing subregions” consisting of sev-
eral simultaneously overstretched states, creating 
“black holes” in world politics that are character-
ized by the collapse of law and public order, i.e. 
the pillars of security and stability. It is uncertain 
at present whether, against the backdrop of more 
intensive climate impacts, the international com-
munity would be able to curb this erosion process 
effectively. 

2. Risks for global economic development: Climate 
change will alter the conditions for regional pro-
duction processes and supply infrastructures. 
Regional water scarcity will impede the devel-
opment of irrigated agriculture and other water-
intensive sectors. Drought and soil degradation 
will result in a drop in agricultural yields. More 
frequent extreme events such as storms and flood-
ing put industrial sites and the transport, supply 
and production infrastructures in coastal regions 
at risk, forcing companies to relocate or close pro-
duction sites. Depending on the type and inten-
sity of the climate impacts, this could have a sig-
nificant and adverse effect on the global econ-
omy. Unabated climate change is likely to result 
in substantially reduced rates of growth. This will 
increasingly limit the economic scope, at national 
and international level, to address the urgent chal-
lenges associated with the Millennium Develop-
ment Goals. 

3. Risks of growing international distributional con-
flicts between the main drivers of climate change 

and those most affected: Climate change is mainly 
caused by the industrialized and newly industrial-
izing countries. The major differences in the per 
capita emissions of industrialized and developing/
newly industrializing countries are increasingly 
regarded as an “equity gap”, especially as the ris-
ing costs of climate change are mainly being borne 
by the developing countries. The greater the dam-
age and the burden of adaptation in the South, the 
more intensive the distributional conflicts between 
the main drivers of climate change and those most 
affected will become. The worst affected countries 
are likely to invoke the “polluter pays” principle, 
so international controversy over a global com-
pensation regime for climate change will proba-
bly intensify. Beside today’s industrialized coun-
tries, the major ascendant economies whose emis-
sions are increasing substantially, notably China 
but also India and Brazil, for example, will also 
be called to account by the developing countries 
in future. A key line of conflict in global politics 
in the 21st century would therefore divide not 
only the industrialized and the developing coun-
tries, but also the rapidly growing newly industri-
alizing countries and the poorer developing coun-
tries. The international community is ill-prepared 
at present for this type of distributional conflict. 

4. The risk to human rights and the industrialized 
countries’ legitimacy as global governance actors: 
Unabated climate change could threaten liveli-
hoods, erode human security and thus contribute 
to the violation of human rights. Against the back-
drop of rising temperatures, growing awareness 
of social climate impacts and inadequate climate 
change mitigation efforts, the CO2-emitting indus-
trialized countries and, in future, buoyant econo-
mies such as China could increasingly be accused 
of knowingly causing human rights violations, or at 
least doing so in de facto terms. The international 
human rights discourse in the United Nations 
is therefore also likely to focus in future on the 
threat that climate impacts pose to human rights. 
Unabated climate change could thus plunge the 
industrialized countries in particular into crises of 
legitimacy and limit their international scope for 
action. 

5. Triggering and intensification of migration: Migra-
tion is already a major and largely unresolved 
international policy challenge. Climate change 
and its social impacts will affect growing numbers 
of people, so the number of migration hotspots 
around the world will increase. The associated 
conflict potential is considerable, especially as 
“environmental migrants” are currently not pro-
vided for in international law. Disputes over com-
pensation payments and the financing of systems 
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to manage refugee crises will increase. In line with 
the “polluter pays” principle, the industrialized 
countries will have to face up to their responsibil-
ities. If global temperatures continue to rise una-
bated, migration could become one of the major 
fields of conflict in international politics in future.

6. Overstretching of classic security policy: The 
future social impacts of unabated climate change 
are unlikely to trigger “classic” interstate wars; 
instead, they will probably lead to an increase in 
destabilization processes and state failure with 
diffuse conflict structures and security threats in 
politically and economically overstretched states 
and societies. The specific conflict constellations, 
the failure of disaster management systems after 
extreme weather events and increasing environ-
mental migration will be almost impossible to 
manage without support from police and military 
capacities, and therefore pose a challenge to clas-
sic security policy. In this context, a well-function-
ing cooperation between development and secu-
rity policy will be crucial, as civilian conflict man-
agement and reconstruction assistance are reli-
ant on a minimum level of security. At the same 
time, the largely unsuccessful operations by highly 
equipped military contingents which have aimed 
to stabilize and bring peace to weak and fragile 
states since the 1990s show that “classic” security 
policy’s capacities to act are limited. A climate-
induced increase in the number of weak and fra-
gile states or even the destabilization of entire 
subregions would therefore overstretch conven-
tional security policy.

Overstretching the capacities of the global 
governance system

The greater the scale of climate change, the greater 
the probability that in the coming decades, climate-
induced conflict constellations will impact not only 
on individual countries or subregions but also on the 
global governance system as a whole. These new glo-
bal risk potentials can only be countered by policies 
that aim to manage global change. Every one of the 
six threats to international stability and security, out-
lined above, is itself hard to manage. The inter action 
between these threats intensifies the challenges for 
international politics. It is almost inconceivable that 
in the coming years, a global governance system 
could emerge with the capacity to respond effectively 
to the conflict constellations identified by WBGU. 
Against the backdrop of globalization, unabated cli-
mate change is likely to overstretch the capacities of 
a still insufficient global governance system. 

As the climate-induced security risks of the 21st 
century have their own specific characteristics, they 
will be difficult to mitigate through classic military 
interventions. Instead, an intelligent and well-crafted 
global governance strategy to mitigate these new 
security risks would initially consist of an effective 
climate policy, which would then evolve into a core 
element of preventive security policy in the com-
ing decades. The more climate change advances, the 
more important adaptation strategies in the affected 
countries will become, and these must be supported 
by international development policy. At international 
level, the focus will be on global diplomacy to contain 
climate-induced conflicts, as well as on the develop-
ment of compensation mechanisms for those affected 
by climate change, global migration policy, and meas-
ures to stabilize the world economy. The opportuni-
ties to establish a well-functioning global governance 
architecture will narrow as global temperatures rise, 
revealing a vicious circle: climate change can only be 
combated effectively through international coopera-
tion, but with advancing climate change, the basis for 
constructive multilateralism will diminish. Climate 
change thus poses a challenge to international secu-
rity, but classic, military-based security policy will be 
unable to make any major contributions to resolving 
the impending climate crises. 

Recommendations 

As yet, there is little sign of climate change mani-
festing itself in the form of conflict constellations 
and social crises. Globally averaged surface temper-
atures have so far increased by 0.8 ºC relative to the 
pre-industrial value. Without more intensified miti-
gation efforts, it must be assumed that by the end of 
the 21st century, globally averaged surface tempera-
tures will rise by 2–7 °C relative to the pre-industrial 
value, depending on the amount of greenhouse gases 
emitted and the uncertainties in the climate system. 
In WBGU’s view, climate policy thus becomes pre-
ventive security policy, for if climate policy is success-
ful in limiting the rise in globally averaged surface 
temperatures to no more than 2 °C relative to the 
pre-industrial value, the climate-induced threat to 
international security would likely be averted. Con-
versely, WBGU anticipates that in the event of mit-
igation efforts failing, climate-induced security risks 
will begin to manifest themselves in various regions 
of the world from around 2025–2040. The key chal-
lenge is to take resolute climate policy action within 
the next 10–15 years, in order to avert the socio-eco-
nomic distortions and implications for international 
security that will otherwise intensify in subsequent 
decades. 

6 Summary for Policy-makers



7

Fostering a cooperative setting for a multipolar 
world

Initiative 1: Shaping global political change 

In order to ensure the acceptance and, above all, 
the constructive participation of the ascendant new 
world powers China and India, a multilateral order is 
needed which is viewed as fair by all countries. Ger-
many can act as a pioneer here by undertaking the 
important and necessary advocacy work within the 
EU and working pro-actively at international level 
for the adoption of confidence-building measures. 
One option, for example, is to initiate and institu-
tionalize a theme-specific process, modelled on the 
Conference on Security and Co-operation in Europe 
(CSCE) and aimed at confidence-building world-
wide. 

Germany and the EU should invest to a far 
greater extent than before in a coherent, future-ori-
ented common foreign and security policy and set 
aside national egotisms. One issue to be explored is 
whether convening a world conference to consider 
the implications of the anticipated shift in the cen-
tres of power of the political world order could help 
foster a positive climate of cooperation. The diffuse 
uncertainty in the face of geopolitical change could 
perhaps then be channelled constructively. The aim 
would be to generate a positive mood that is condu-
cive to a fresh start, emphasizing and building on the 
opportunities afforded by the anticipated changes. 

Climate policy and energy policy offer ideal fields 
of action for Europe to play a pioneering interna-
tional role. More intensive efforts to achieve reso-
lute, fair and targeted international cooperation in 
the fields of climate protection and poverty reduc-
tion would also consolidate multilateral institutions 
as a whole and thus contribute to peaceful develop-
ment in the world. 

Initiative 2: Reforming the United Nations

As environmentally induced conflicts and the asso-
ciated security issues are likely to increase in signif-
icance, the question which arises is which role the 
United Nations and its various institutions should 
play in managing the ensuing problems. In general, 
WBGU is in favour of better coordinating the efforts 
of the relevant organizations and programmes under 
the auspices of the UN and significantly enhancing 
their role in the interests of prevention.

Reflecting on the role and tasks of the UN 
Security Council
In WBGU’s view, the impacts of unabated climate 
change, severe environmental degradation and envir-
onmentally induced conflicts can be regarded as a 
threat to international security and world peace. Pre-
sumably, therefore, the Security Council is author-
ized to take action in cases of widespread destruction 
of environmental goods and grave violations of inter-
national environmental law, and can apply appropri-
ate sanctions against the states responsible. The Secu-
rity Council now having debated in depth the secu-
rity policy implications of climate change for the 
first time in April 2007, the question which arises is 
whether and how the Security Council’s mandate can 
be appropriately adapted to meet these challenges. 
One option is to invoke the principle of the “respon-
sibility to protect” by means of which the United 
Nations claims high moral authority. The Security 
Council could perhaps charge the UN Peacebuilding 
Commission, newly established in 2005, with address-
ing the specific tasks arising from this principle. 

Upgrading the United Nations Environment 
Programme
WBGU reaffirms its recommendation that the 
United Nations Environment Programme (UNEP) 
be strengthened and upgraded by granting it the sta-
tus of a UN specialized agency. Until that happens, 
UNEP and the Environmental Management Group 
should be actively supported by the member states in 
order to improve coordination of the numerous insti-
tutions engaged in international environmental pol-
icy and link environmental themes more closely with 
the United Nations’ work in the economic and social 
fields. To this end, adequate medium- and long-term 
financing for UNEP should also be guaranteed.

Strengthening the United Nations’ 
development capacities
WBGU reiterates its call for the establishment, in the 
long term, of a high-level Council on Global Develop-
ment and Environment within the UN system, which 
ideally would replace the largely ineffective Eco-
nomic and Social Council (ECOSOC). In the short 
term, WBGU recommends that policy be guided by 
the pragmatic proposals made by the High-Level 
Panel on System-wide Coherence and that a UN Sus-
tainable Development Board be established, report-
ing to ECOSOC. The Board should be granted sub-
stantial political authority at the level of the heads of 
state and government and exercise joint supervision 
of relevant UN programmes, thus curbing the frag-
mentation of the UN development system. 
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Climate policy as security policy I: Preventing 
conflict by avoiding dangerous climate change

WBGU has made recommendations in various pre-
vious reports and policy papers on the specific form 
that an effective climate protection policy should 
take. For that reason, the following initiatives merely 
briefly outline, in key words, the topical and impor-
tant fields of action for climate change mitigation. 

Initiative 3: Ambitiously pursuing international 
climate policy

Making the 2 °C guard rail an international 
standard
Specific international targets with a long-term focus 
increase the prospects of implementing a successful 
climate policy which initiates the global technologi-
cal revolution and the shift in attitudes that are nec-
essary to stabilize the concentration of greenhouse 
gases in the atmosphere at a level that would pre-
vent dangerous anthropogenic interference with the 
climate system. At international level, a consensus 
must therefore be reached on quantifying the ulti-
mate objective of the United Nations Framework 
Convention on Climate Change (UNFCCC) as set 
out in its Article 2. To this end, WBGU recommends 
the adoption, as an international standard, of a global 
temperature guard rail limiting the rise in near-sur-
face air temperature to a maximum of 2 °C relative 
to the pre-industrial value. This will require a 50 % 
reduction in global greenhouse gas emissions by 2050 
compared with a 1990 baseline. 

Gearing the Kyoto Protocol towards the 
long term
The mechanism established under Article 9 UNFCCC 
to review the Kyoto Protocol should be utilized for 
the ambitious further development of this Protocol 
and its compliance mechanisms. In WBGU’s view, 
equal per capita allocation of emission entitlements 
on a global basis is the allocation formula which 
should be aimed for in the long term. All countries 
must ultimately play a part in achieving this goal. For 
the second commitment period of the Kyoto Proto-
col, the industrialized countries should adopt ambi-
tious goals in the order of a 30 % effective reduction 
in greenhouse gas emissions by 2020 against the 1990 
baseline. In order to integrate newly industrializing 
and developing countries into mitigation efforts to 
a greater extent, WBGU recommends the adoption 
of a more flexible approach to the setting of reduc-
tion commitments and clear differentiation within 
this country group.

Conserving natural carbon stocks
Preserving the natural carbon stocks of terrestrial 
ecosystems should be a key goal of future climate 
protection policy alongside the reduction of green-
house gas emissions from the use of fossil fuels. Trop-
ical forest conservation should be a particular prior-
ity in this context.

Initiative 4: Transforming energy systems in the EU 

Strengthening the EU’s leading role
In order to be a credible negotiating partner within 
the climate process, the European Union should 
achieve its Kyoto commitments and set more far-
reaching and ambitious reduction targets for the 
future. In WBGU’s view, a 30 % reduction target for 
greenhouse gas emissions by 2020 compared with the 
1990 baseline and an 80 % reduction target by 2050 
are appropriate. 

Improving and implementing the Energy 
Policy for Europe
In WBGU’s view, the proposals for an Energy Pol-
icy for Europe, presented by the European Commis-
sion in January 2007, point in the right direction and 
their basic elements should be adopted and rigor-
ously implemented by the Member States. Binding 
targets, threshold values and timetables are essential 
to make the Energy Policy for Europe more specific. 
However, WBGU also sees a need for improvement 
in relation to certain expansion targets and individual 
technological options. Overall, the proposals should 
be geared more strongly towards sustainability crite-
ria such as those proposed by WBGU in its report on 
sustainable energy systems.

Triggering an efficiency revolution
The proposals set out in the Energy Efficiency 
Action Plan, as well as existing directives and reg-
ulations, provide a sound basis for the necessary 
improvements in energy efficiency. The potential 
energy savings of 20 % by 2020, cited in the Action 
Plan and endorsed by the European Council, should 
be increased substantially through binding European 
rules, ambitious national targets and the rigorous 
enforcement of existing legislation. This applies espe-
cially to buildings, cars and product standards. Here, 
dynamic standards should be set which progressively 
lead to a reduction in energy input and emissions and 
thus establish long-term objectives for technological 
development as well. 

Expanding renewables
WBGU proposes that in addition to the targets put 
forward in the Energy Policy for Europe and reaf-
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firmed by the European Council, a binding target of 
40 % of renewables in electricity generation by 2020 
be adopted, along with a figure of 25 % of renewables 
in primary energy production. However, renewables 
expansion should not take place at the expense of 
other dimensions of sustainability; this applies espe-
cially to bioenergy or hydropower. Key prerequisites 
for the efficient integration of renewables are unim-
peded access to the (national) grids and their fusion 
into a high-capacity trans-European grid. 

Initiative 5: Developing mitigation strategies 
through partnerships

Establishing climate protection as a cross-
cutting theme in development cooperation
In development cooperation, path dependencies of 
emissions-intensive technologies should be avoided, 
and high priority should be granted to the promotion 
of sustainable energy systems in order to overcome 
energy poverty. To this end, climate protection must 
be integrated as a cross-cutting theme into poverty 
reduction strategies from the outset. A further key 
field of action for climate protection in developing 
countries is the avoidance of emissions from land use 
changes, especially deforestation. Within the Ger-
man Ministry for Economic Cooperation and Devel-
opment (BMZ) and the institutions of German Tech-
nical Cooperation (GTZ) and Financial Cooperation 
(KfW), and also within the framework of donor coor-
dination in the European Union, poverty reduction 
and climate protection strategies should be “joined 
up” more systematically and far more rigorously than 
before. 

Agreeing decarbonization partnerships with 
newly industrializing countries
Germany and the EU should enter into strategic 
decarbonization partnerships with those newly indus-
trializing countries that are likely to play an impor-
tant role in the future world‘s energy sector. The aim 
should be to move energy systems and energy effi-
ciency towards sustainability, thus providing innova-
tive impetus and acting as a role model on a world-
wide basis. Especially China and India could be part-
ners in this area. 

Agreeing an innovation pact within the 
framework of G8+5 
The G8+5 forum should be utilized for the develop-
ment of joint targets for the promotion of climate-
compatible technologies and products. This group, 
comprising the world’s leading industrial nations and 
newly industrializing countries, represents the heavy-
weights in the global political arena and accounts for 

around two-thirds of global greenhouse gas emis-
sions. On the basis of national Road Maps charting 
the transformation of national energy systems in the 
interests of climate protection, a joint Road Atlas for 
the Decarbonization of Energy Systems could then 
be produced. By adopting joint parameters for effi-
ciency and CO2 emissions standards, and promoting 
comprehensive technological cooperation, the G8+5 
countries have the potential to become the driving 
force in the transformation of the world’s energy sys-
tems. 

Climate policy as security policy II: Preventing 
conflict by implementing adaptation strategies 

Initiative 6: Supporting adaptation strategies for 
developing countries 

Climate change will hit developing countries espe-
cially hard. Timely adaptation measures should there-
fore be an integral element of their national policies. 
However, most developing countries lack the skills 
and capacities to implement effective adaptation 
measures. Moreover, the impacts of climate change 
will increase the vulnerability of weak and fragile 
states and further reduce their adaptive capacities. 
This has yet to be fully recognized by many German 
and international development institutions. 

Adapting water resources management to 
climate change and avoiding water crises
• Promoting international cooperation on the pro-

vision of information: In order to adapt water 
resources management to the impacts of climate 
change, it is essential to draw on the findings of 
regional models which take account of climate 
change. International cooperation is vital to facili-
tate developing countries’ access to current scien-
tific data on the regional impacts of climate change 
on water availability. One issue which should be 
explored is whether a universally accessible data-
base could be established and maintained by the 
international community for this purpose. In order 
to avoid water conflicts, cooperation on trans-
boundary water management should be encour-
aged for regions sharing waters.

• Reorienting water management towards action 
under increased uncertainty: For effective action 
to be taken, there is often no need to await the 
development of appropriate forecasting models. 
Measures which improve adaptation to existing 
climate variability can often be applied to adapta-
tion to future climate impacts as well. This is espe-
cially true of measures to improve the efficiency of 
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water management, local water storage capacity, 
systems for the distribution of stored water, and 
demand management. Integrated water resources 
management offers a suitable framework here. 

Gearing agriculture to climate change
• Strengthening and reorienting rural development: 

Greater account must be taken of climate change 
in the FAO scenarios. At the same time, in view of 
the anticipated drop in agricultural yields, develop-
ment cooperation should focus to a greater extent 
on the development of rural regions. However, it 
is not enough simply to invest more resources in 
strengthening the agricultural sector. Instead, a 
new qualitative focus is required in agricultural 
development strategies in light of climate change. 

• Reforming world agricultural markets: The reform 
of world agricultural markets should be pur-
sued vigorously in order to generate opportuni-
ties for market access and production incentives 
in the developing countries. However, liberaliza-
tion leads to price increases which can have an 
extremely adverse effect on Low-Income Food-
Deficit Countries. For that reason, it is particu-
larly important to establish compensation mech-
anisms for these countries, akin to those already 
in place in the WTO or the Bretton Woods insti-
tutions. The German Government should endeav-
our to ensure that such compensation mechanisms 
are adequately resourced.

• Taking account of many developing countries’ 
growing dependency on food imports: The liber-
alization of the agricultural markets and short-
term compensation payments will not solve the 
long-term supply and demand problems faced by 
many developing countries. A number of develop-
ing countries will experience major drops in agri-
cultural yields and growing dependency on farm 
imports, not least as a result of climate change. For 
that reason, international climate policy should 
focus to a greater extent on this issue as well. 
One option which could be considered is whether 
those countries which are the main drivers of cli-
mate change should pay compensation to other 
adversely affected states for world market price 
increases and climate-related drops in agricultural 
yields.

Strengthening disaster prevention
• Developing cross-sectoral approaches in devel-

opment cooperation: Development cooperation 
should develop and implement cross-sectoral 
strategies for the prevention of disaster risks to a 
greater extent, focussing especially on emergency 
planning, adaptation of land-use planning, estab-
lishment of clear decision-making structures at an 

early stage, and the inclusion of disaster preven-
tion in education programmes. Early warning sys-
tems should also be embedded in development 
programmes. 

• Integrating disaster risks into development strate-
gies to a greater extent: Disaster prevention should 
be taken into account from the outset in the prep-
aration of Poverty Reduction Strategy Papers and 
in the major poverty reduction programmes. 

• Reviewing disaster prevention in industrialized 
countries: Disaster prevention should not be 
limited to the developing countries. Industrialized 
countries are also vulnerable to disasters. WBGU 
recommends a review of disaster prevention sys-
tems in the industrialized countries, especially in 
light of the challenges posed by ongoing climate 
change. 

Initiative 7: Stabilizing fragile states and weak 
states that are additionally threatened by climate 
change 

It is likely that the additional problems caused by cli-
mate change will impede the stabilization of weak 
and fragile states, and may even trigger further desta-
bilization. Crisis prevention costs far less than crisis 
management at a later stage. The implications of cli-
mate change for the scale, longevity and financing of 
possible German contributions to the stabilization of 
fragile states should be taken into account to a greater 
extent in the Action Plan “Civilian Crisis Prevention, 
Conflict Resolution and Post-Conflict Peace-Build-
ing”. The debate should be conducted first and fore-
most within the European Union framework. In this 
context, WBGU recommends, in particular, the oper-
ationalization of the Solana Strategy in line with the 
Barcelona Report, which prioritizes crisis prevention 
with the aim of avoiding military intervention as far 
as possible. 

The German Government should therefore con-
tinue to play an active role in the Fragile States 
Group set up by the OECD’s Development Assist-
ance Committee and drive forward the implemen-
tation and further development of its Principles for 
Good International Engagement in Fragile States 
and Situations. In particular, WBGU recommends 
that the German Government endeavours to ensure 
that appropriate account is taken, in this context, of 
the environmental impacts and risks arising from cli-
mate change. Specifically, fragile states’ capacities 
to manage environmental risks must be maintained 
and reinforced, and if necessary re-established, even 
under difficult political and economic conditions.
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Initiative 8: Managing migration through 
cooperation and further developing international 
law

Developing comprehensive international 
strategies for migration
In order to manage environmentally induced migra-
tion, a comprehensive migration policy strategy is 
required which takes account of the interests of all 
stakeholders. Its long-term objectives must be geared 
towards the interests of the destination, transit and 
home countries alike. In WBGU’s view, an approach 
which focuses primarily on the industrialized coun-
tries’ internal security – current EU policy being a 
case in point – is too one-sided, reactive and, at best, 
only effective in the short term. Prevention strategies 
do not feature in the numerous bilateral readmis-
sion agreements between the industrialized nations 
and countries of origin. WBGU recommends that at 
future international migration forums, environmen-
tally induced migration feature on the agenda and 
that appropriate plans be developed to deal with this 
issue. Focussing solely on economically motivated 
migration is not enough. Germany and the EU must 
step up their engagement in this area. 

Integrating migration policy into 
development cooperation
In the Least Developed Countries, unabated cli-
mate change would increase the risk of people being 
forced to abandon their home regions due to the col-
lapse of their natural life-support systems. Develop-
ment cooperation can help to strengthen the adap-
tive capacities of people living in absolute poverty 
and thus make it easier for them to remain in their 
homes. However, development strategies must take 
greater account of foreseeable climate impacts at 
local level. It can be assumed that climate-induced 
migration within and between affected states will 
increase in future, opening up a new field of action in 
development cooperation. The importance of a com-
prehensive, pro-active and development-oriented 
migration policy is increasingly being recognized at 
political level as well. 

Enshrining the protection of environmental 
migrants in international law
Environmental migrants currently do not fit into 
the agreed categories of international refugee and 
migration law, even though a strong increase in envir-
onmentally induced migratory movements is antici-
pated. Under current international refugee law, states 
have no specific obligations in relation to the treat-
ment of environmental migrants, nor are any other 
legal mechanisms in place for the protection of the 
affected individuals. In the interests of improving the 

legal status and protection of environmental migrants, 
it is important to consider ways of closing this gap in 
international law. WBGU recommends that rather 
than adopting an additional protocol to the existing 
United Nations Convention Relating to the Status 
of Refugees, vigorous efforts be made at this stage 
to establish a cross-sectoral multilateral Conven-
tion aiming at the issue of environmental migrants. 
UNHCR should be involved as fully as possible in 
negotiations on the adoption of the requisite inter-
national agreement. This agreement should institu-
tionalize the cooperation between UNHCR and 
the bodies established within the framework of the 
participating conventions. Furthermore, the United 
Nations’ efforts to protect internally displaced per-
sons, which have already begun, should be intensi-
fied. 

Initiative 9: Expanding global information and 
early warning systems

Both the gradual changes caused by climate change 
and the natural disasters which are expected to 
occur with increasing frequency could destabilize the 
affected regions and, in extreme cases, constitute a 
major risk factor for national and international secu-
rity. Global information and early warning systems 
can therefore do much to mitigate these adverse 
effects and make a major contribution to conflict and 
crisis prevention. 

On the one hand, these systems should pro-
vide timely information and warning in advance of 
extreme events and crises. The German Government, 
which has been active in this area for many years, 
should continue to participate in the development 
of a global early warning system. The system should 
not be confined to individual risks but should address 
threats to human security on a comprehensive basis. 
This early warning system should provide informa-
tion about all types of natural hazard, epidemics and 
technological risks, and also take account of slowly 
advancing environmental changes.

On the other hand, the system must provide pro-
cessed data on expected regional climate impacts, 
especially for developing countries which lack ade-
quate capacities of their own to model and evalu-
ate these data. This type of database should collate 
regional forecasts, with all their uncertainties, and 
make them accessible in an easy-to-understand for-
mat for users. 

In order to establish this type of global informa-
tion and early warning system, the activities of exist-
ing UN institutions (e.g. WMO, FAO, UNDP, UNEP, 
UNFCCC) and other forums such as ISDR or IPCC 
must be properly coordinated. 
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Financing the initiatives

The prevention of environmentally induced secu-
rity risks not only requires resolute political action 
by the relevant national and international actors, but 
also adequate financial resources to implement the 
measures. 

Avoiding dangerous climate change

Climate protection is worthwhile: The global costs 
of effective climate protection are far lower than the 
costs of inaction. What is required now is interna-
tional coordination in order to ensure that the finan-
cial resources are channelled into efficient mitigation 
measures. 

Transforming energy systems worldwide
In order to initiate the necessary transformation of 
energy systems in the developing countries, the exist-
ing multilateral funds (e.g. Global Environment Facil-
ity, Carbon Finance Unit) should be boosted by bet-
ter and more reliable financing. Additional sources 
of funding can be harnessed through new financing 
instruments such as the introduction of emissions-
dependent user charges for aviation and shipping, 
unless these emissions are already covered by other 
regulatory schemes. In the longer term, a system of 
internationally tradable quotas for renewable ener-
gies can also generate revenue. Financial resources 
can also be mobilized by restructuring existing 
 budgets: subsidies for fossil fuels can be progressively 
reduced, freeing up funds which can then be chan-
nelled into the promotion and global deployment of 
renewable energies. 

Conserving terrestrial carbon stocks
The protection of terrestrial carbon stocks, especially 
the tropical forests, should be a further funding prior-
ity. A large proportion of this forest stock is located in 
developing countries, but is under threat from over-
exploitation and deforestation. The industrialized 
countries should actively promote the conservation 
of these forests. The UNFCCC process to reduce 
deforestation in developing countries offers a good 
starting point and should be pursued as a matter of 
urgency. In particular, the Annex I countries under 
the UNFCCC regime should provide incentives, in 
the form of financial compensation for loss of income 
from alternative land use, to encourage these coun-
tries to refrain from deforestation.

Adaptation to unavoidable climate change

Developing countries generally contribute very little 
to anthropogenic climate change, but they still have 
to adopt comprehensive adaptation measures which 
they often cannot afford due to a lack of capital. For 
that reason, adaptation measures in these countries 
should be co-financed by the international commu-
nity. 

Boosting Official Development Assistance
The funding of Official Development Assistance 
(ODA) is still failing to reach the target of 0.7 % of 
gross national income agreed by the United Nations. 
In May 2005, the European Union’s development 
ministers set a new intermediate target for develop-
ment aid of 0.56 % of donor countries’ gross national 
income by 2010, which would put Europe on course 
to reach the UN’s 0.7 % target by 2015. This timeta-
ble must be rigorously adhered to. 

Developing a UNFCCC adaptation strategy 
WBGU recommends that a comprehensive strat-
egy be developed to promote adaptation in the 
developing and newly industrializing countries. The 
Funds so far established under the UNFCCC and 
the Kyoto Protocol are inadequate to meet the chal-
lenges described above, both in terms of their vol-
ume and their institutional structures. The financial 
contributions made by individual states to this strat-
egy should be based on their contribution to global 
warming and their economic capacities. In the short 
term, more resources should be made available to the 
Least Developed Countries Fund and the adaptation 
“window” of the Special Climate Change Fund.

Strengthening microfinance
Microfinancing institutions and instruments (e.g. 
microcredits or microinsurance) should be expanded 
with resources from international development coop-
eration. Despite great hopes that microinsurance, for 
example, could be a suitable instrument to guard 
against climate-induced natural disasters, microfi-
nancing cannot replace – but at best can only supple-
ment – international financial assistance. 

Establishing an environmental migration 
fund
A new international environmental migration fund 
should provide the financial basis for measures to 
deal with environmental migrants. The International 
Dialogue on Migration launched by the Interna-
tional Organization for Migration in 2001 offers an 
appropriate platform for this purpose. Fair and effi-
cient burden-sharing between those countries which 
are affected by environmental migration and those 
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which are not should satisfy the “polluter pays” prin-
ciple, described above, and the “ability-to-pay” prin-
ciple by linking contributions to the Fund to the level 
of country-specific greenhouse gas emissions and 
other indicators such as gross domestic product. 

Financing international conflict prevention

Adopting an integrated approach to the 
financing of crisis prevention, development 
cooperation and military spending
Due to the clear overlaps between civilian crisis pre-
vention and development cooperation, WBGU takes 
the view that there is no need for an additional fund-
ing target for crisis prevention. Instead, the polit-
ical focus should be geared entirely towards compli-
ance with the existing timetable for increasing ODA. 
WBGU proposes that security spending be critically 
reviewed, especially as regards its effectiveness for 
international peacebuilding, and adjusted accord-
ingly. The German Government should drive forward 
the international debate and negotiating processes 
within the EU, NATO and beyond. Military budgets 
should be restructured in favour of preventive meas-
ures in the field of development cooperation. As mili-
tary spending is realigned towards preventive secu-
rity policy, the need for funding in the “classic” areas 
of military spending will be reduced. 

Strengthening the financial institutions in 
the UN system
The mechanisms to finance international crisis pre-
vention and peacebuilding regimes at UN level are 
inadequately resourced, in WBGU’s view. The Ger-
man Government should support the Central Emer-
gency Response Fund with appropriate contributions 
and lobby for a binding schedule for the financing of 
this Fund. It should also continue to take an active 
role in financing the UN Trust Fund for the Consoli-
dation of Peace and lobby for the adoption of rules to 
ensure regular contributions to the Fund in future. 

If climate protection fails: Strategies in the event 
of destabilization and conflict

If climate protection fails and the 2 °C guard rail is 
not adhered to, the international community must 
prepare itself to deal with climate-induced conflicts 
such those described as “conflict constellations”. In 
any event, a pro-active climate protection policy must 
remain in place to mitigate greenhouse gas emissions, 
with the aim of keeping global warming as close to 
the 2 °C guard rail as possible. Due to the anticipated 
high costs of mitigation and adaptation, economic 

policy should also develop strategies to avert the pos-
sible destabilization of the global economy as a result 
of climate change. In the field of development policy, 
the need to manage water and food crises and storm 
and flood disasters would also substantially increase. 
In view of the growing number of weak and fragile 
states and an increasingly degraded natural environ-
ment, development cooperation would be called upon 
more and more frequently to prevent human devel-
opment from dropping back, rather than advancing 
development as is currently the case. 

The increase in migration worldwide – both within 
developing regions and between North and South – 
would absorb considerable political and economic 
capacities. Overall, major disruptions in interna-
tional relations could be anticipated, not least in the 
North-South context. In order to avert destabiliza-
tion and the escalation of conflicts, the crisis manage-
ment potential of the world’s leading powers should 
be pooled, the multilateral institutional architecture 
strengthened, and substantial additional resources 
mobilized. If climate protection policy fails and these 
efforts are not made, it is likely that from the mid 
21st century local and regional conflicts will prolifer-
ate and the international system will be destabilized, 
threatening global economic development and com-
pletely overstretching global governance structures. 
In order to avoid these dangerous developments, the 
appropriate climate policy course must be set now. 

Summary for Policy-makers





It is not predicting the future that matters, 
but being prepared for it
Pericles, Greek statesman, 493–429 BC

Climate change is advancing rapidly. Without res-
olute counteraction, a global  increase in tempera-
ture of 2–7 °C relative to pre-industrial levels can 
be expected to occur by 2100. This will cause more 
frequent and more severe extreme weather events 
such as heavy rains, drought, heatwaves and storms. 
There is also a danger of tropical  cyclones not only 
becoming stronger but also occurring with greater 
frequency in extratropical regions. At the same time, 
sea levels are continuing to rise. These direct impacts 
of climate change will have far-reaching effects upon 
societies and the lives of people around the world. 
If climate change continues unabated, agricultural 
yields will decline significantly in many regions of 
the world, especially Africa and South Asia, and pov-
erty will grow accordingly; drought will make it dif-
ficult for many millions of people worldwide to gain 
access to clean drinking water; extreme weather 
events will continue to gain destructive force and 
may confront governments and societies with major 
issues of adaptation, for instance in Central America, 
but also on the east coasts of China and India. Many 
states that are already weak and fragile will be faced 
with additional ‘environmental stress’. Comprehen-
sive changes in biogeophysical conditions will jeop-
ardize the livelihood bases of people in the partic-
ularly affected regions of the world and will trigger 
migration. The present report examines whether the 
emerging trends may contribute in the future to a 
 destabilization of societies, regions or even the whole 
international system. 

In the policy arena, environmental degradation 
and climate change are increasingly perceived as 
challenges to international policy and security:
• The issue is high on the political agenda in Ger-

many. Federal Chancellor Merkel stressed in a 
security policy address: ‘We have devastating 
regional conflicts, dire poverty problems, espe-
cially in our neighbouring continent of Africa, and 
massive migration. We know that conflicts over 

the distribution of increasingly scarce resources 
can cause ever greater unrest and violence, as can 
environmental problems. These are matters of oil 
and gas, of climatic changes, of potable water. All 
these aspects are the source of conflicts with a very 
high potential for violence’ (address by German 
Federal Chancellor Angela Merkel to Impulse 21 
– Berlin Forum on Security Policy, 10 November 
2006).

• Former UN Secretary-General Kofi Annan has 
referred to climate change as a ‘threat to peace 
and security’. Annan has stressed that the interna-
tional community must devote just as much atten-
tion to climate change as it does to preventing war 
and the proliferation of weapons of mass destruc-
tion (opening address on 15 November 2006 to the 
12th session of the Conference of the Parties to 
the UNFCCC in Nairobi). 

• In April 2007, upon the initiative of the United 
Kingdom, the United Nations Security Coun-
cil debated climate change in depth for the first 
time. In her speech, UK Foreign Secretary Beckett 
compared emerging climate change to the loom-
ing threat of war in the period before 1939. ‘An 
unstable climate risks some of the drivers of con-
flict – such as migratory pressures and competi-
tion for resources – getting worse’ noted Beckett. 
The Foreign Secretary went on to explain that it 
is essential for the UN body to take account of 
climate change in order to maintain international 
peace and security (UK Foreign & Common-
wealth Office, 2007). 

• In April 2007, high-ranking retired US generals 
published a report terming climate change a seri-
ous threat to the security of the USA that will pro-
mote extremism and  terrorism, especially in unsta-
ble regions (CNA Corporation, 2007).

Which security risks does climate change 
entail?
The question of whether environmental changes 
actually threaten international stability and security 
is thus already on the international policy agenda. 
The present report from WBGU draws together 
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the present state of knowledge and science by col-
lating the findings of research on the causes of con-
flict and war, evaluating past experience of conflicts 
triggered by environmental degradation, and explor-
ing the impacts of climate change upon people and 
societies. WBGU pursues the question of whether 
the emerging forms of environmental change may 
lead to a destabilization of societies and overstretch-
ing of political systems and hence ultimately to vio-
lence, and might thus confront the international sys-
tem with new challenges. 

Research conducted in recent decades shows that 
land degradation, water shortage and resource com-
petition, when combined with other conflict-amplify-
ing factors, have indeed caused violence and conflict 
in the past. The review of 73 empirically well recorded 
‘environmental conflicts’ which occurred between 
1980 and 2005, however, also showed that these were 
limited to a regional scope and did not present any 
serious threat to international security. The decisive 
question is therefore whether global climate change 
is fundamentally altering this scene. WBGU comes 
to the conclusion in its report that this will indeed be 
the case if global warming continues unchecked. Cli-
mate change can then become an international secu-
rity risk.

This fresh perspective on the environment-security 
nexus requires a broadening of the timeframe under 
analysis. Climate change is only just beginning, but its 
impacts will mount steadily in coming decades if glo-
bal warming is not slowed by effective climate policy. 
It is thus apparent that large-scale disruptions rele-
vant to security are only to be anticipated in future 
decades. WBGU therefore had to review past expe-
rience of conflicts induced by environmental degra-
dation, while at the same time looking far into the 
future in order to anticipate the gradually unfolding 
impacts of climate change upon national societies, 
world regions and the international system. In order 
to identify the key linkages between climate change 
and its potential destabilizing and conflict-generating 
effects, as well as to pinpoint regional hotspots and to 
develop strategic approaches aimed at putting pol-
icy processes on track, WBGU has based this report 
upon the following guiding questions:
• In which circumstances might climate change trig-

ger or amplify security problems such as unrest, 
civil war, a collapse of societies and states or cross-
border conflict?

• Can typical  conflict constellations and mecha-
nisms be identified that might be triggered by cli-
mate change? 

• Which regions are particularly susceptible to cli-
mate-induced conflict?

• In what manner will climate change threaten inter-
national stability and security? 

• How can the risk of such conflicts be prevented 
through strategic shifts in development trajecto-
ries, and how can cooperation be fostered at both 
national and international level? 

• What can and must Germany and Europe do to 
cope with the new challenges?

As yet, environmental changes have triggered con-
flict and violence only in isolated cases. There is 
empirical evidence, for example, of outbreaks of vio-
lence and anarchy in the wake of storm and flood 
disasters. However, the manner and rate of climate 
change today are without precedent in the history of 
humankind. Fundamental changes in the biosphere 
are confronting humanity with entirely new chal-
lenges. Today’s civilization – with a population num-
bering some 6.5 thousand million, a finely woven 
global infrastructure, global flows of trade, informa-
tion and transport, differentiation among industrial-
ized, newly industrializing and developing countries, 
and disparate capacities for resolving problems and 
conflicts – may be threatened by climate impacts for 
whose management no historical models exist. 

Identifying future conflict potential
WBGU’s report shows how unabated climate change 
could increasingly undermine human security in 
many regions of the world, and explores the condi-
tions under which human insecurity may heighten 
susceptibility to social destabilization and violence. 
The aim cannot be to deliver a precise prediction of 
future conflicts or disasters. The purpose is rather 
to identify the mechanisms which encourage con-
flict under conditions of rapid and intense climate 
change and to do so early enough for remedial meas-
ures to be taken proactively. WBGU identifies four 
conflict constellations that may be driven by climate 
change: ‘Climate-induced degradation of freshwater 
resources’, ‘Climate-induced decline in food produc-
tion’, ‘Climate-induced increase in storm and flood 
disasters’ – and ‘Environmentally induced migra-
tion’, which is triggered by the former three constel-
lations.

In order to depict and extrapolate these conceiv-
able conflict constellations, the report develops a 
number of fictitious yet plausible  narrative scenarios. 
Positive and negative scenarios illustrate potential 
development pathways which are free of violence or, 
conversely, involve a substantial probability of vio-
lence. The positive scenarios are important because 
they show how, under conditions of rapid climate 
change, ways can be found to defuse emerging social 
crisis, violent conflict and destabilization of the inter-
national system in good time. Thus, in concert with 
the analysis of conflict constellations, the scenarios 
provide a basis for recommendations on action to 
prevent future climate-induced security risks.
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Not all countries or regions of the world are 
exposed equally to the risks of destabilization and 
violent conflict arising from climate change. The thin 
line between stability and instability, and between 
security and insecurity, will be determined by the 
extent of global climate change, its impacts upon 
societies and regions, and their specific capacities to 
adapt to and tackle the problems. Agriculture-based 
economies are more susceptible to climate change 
impacts than service-based economies; rich societies 
are better able to handle the costs of climate change 
than developing countries; highly capable govern-
ments can manage the consequences of environ-
mental degradation and climate change better than 
weak states; well-organized civil societies are better 
able to take precautionary action than fragmented 
societies which may already be characterized by vio-
lence. Climate change thus widens social, political and 
economic disparities in the world society. Yet even 
countries with high problem-solving capacity are not 
entirely secure, for massive immigration from regions 
experiencing severe problems related to environ-
mental upheaval and conflict would present consid-
erable additional security challenges. 

International action in a world in 
transition
It is characteristic of the challenges presented by 
climate change that a delicate equation links the 
present need to act and the future occurrence of 
harmful impacts that are anticipated and need to 
be prevented. Only if action is taken today will it be 
possible to contain violent conflicts and social cri-
ses induced by climate change. Prevention is neces-
sary and possible: climate-induced security risks can 
still be avoided if resolute action is taken in the com-
ing two decades, keeping global warming within the 
2 °C guard rail. The challenge is to muster the polit-
ical will to make far-sighted strategic decisions. Polit-
ical systems are better able to find answers to short-
term problems than to act prospectively. Moreover, 
climate change will play out against the backdrop of 
a fundamental shift in the centres of power of the 
political world order. The dominant position of the 
USA will most likely give way in the coming decades 
to a system that is more multipolar in nature. China 
and India currently constitute the newly emerging 
centres of the  global economy and of global politics 
alongside the USA, Europe and Russia. The question 
thus arises whether the new and old powers in inter-
national politics, who are at the same time those prin-
cipally responsible for climate change, will be preoc-
cupied in future with power disputes and struggles 
to assert dominance in world politics, or whether 
they will succeed in conceiving of climate change as 
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a common global challenge and hence work together 
to craft an effective global climate policy. 

In this report, WBGU develops a package of rec-
ommendations for action and research to mitigate 
the risks of conflict set out above. The core message 
is that it is essential to make strategic decisions in 
the next two decades in order to change course away 
from trajectories that are highly risky and would 
entail scarcely controllable destabilization and crisis 
in societies, world regions and the international sys-
tem. WBGU warns anew that this change of course 
must be made as a matter of urgency, even if, from 
the present perspective, the costs appear more prom-
inent than the benefits – future benefits will outweigh 
present costs many times over. Europe now has a 
great opportunity. It can cast itself as a pioneer of sus-
tainable climate policy and can thus gain leverage in 
one of the key arenas of global policy. A global trans-
formation of energy systems is the lynchpin of efforts 
to mitigate climate change successfully. Tapping effi-
ciency potential and boosting renewable energies are 
key elements of this transformation. If Europe were 
to succeed in integrating its policies on climate, tech-
nology and innovation in a way that could provide 
a beacon for the future, this would in the long term 
enhance its position in the global economy.





Broadening the concept of security has been a theme 
of international policy discourse ever since the end 
of the Cold War. It is in this context that potential 
threats to security from environmental change have 
entered the  security policy debate. WBGU has pre-
pared the present report in response to an upsurge 
of interest in Germany, and indeed across Europe, 
in the possible links between environment and secu-
rity. Public debate on the subject is highly diffuse in 
character and is being conducted on the basis of a 
sketchy set of facts. WBGU’s intention in presenting 
this report is to strengthen the empirical basis of the 
debate and, in addition, to develop a long-term per-
spective that goes beyond ad hoc interpretations of 
current and past ‘environmental conflicts’.

This chapter explores the relevance of security 
with regard to global structural policy, with special 
attention being paid to the environmental dimension 
of security. A first step is to define a concept of secu-
rity that is as precise as possible.

2.1 
Redefining security

The concept of security and the question of how it is 
best conceptualized are among the most controver-
sial issues in international politics. Due to the inher-
ent flexibility of the concept, security can be inter-
preted in different ways, depending on the interests of 
security experts, intellectuals and politicians (Dalby, 
1992). The approach adopted by Brock (2004) can be 
taken to be largely undisputed, where security means 
the absence of war and yet cannot be equated with 
peace.

In classical terms security means the integrity of 
territorially organized sovereign nation states within 
the system of international law as represented by the 
United Nations since the end of the Second World 
War. Thus framed, security is the preservation of 
nation state integrity in the face of external threats 
in an anarchic world of states; the task of guaran-
teeing security is seen as being ultimately a mili-
tary one. With the end of the Cold War and increas-

ing globalization it came to be universally recognized 
that insecurity, instability and violence are brought 
about not by military aggression alone, but may have 
complex political, economic, socio-cultural and eco-
logical origins (Biermann et al., 1998). This led to 
calls for a re-assessment of security and correspond-
ing policy adjustments, e.g. the much quoted essay 
by Tuchman Mathews entitled ‘Redefining Security’ 
(1989). In academia, too, intense debate about the 
concept of security developed after the end of the 
Cold War (Dalby, 1992; Lipschutz, 1995). In a certain 
sense, the ‘peace discourse’ of the 1970s and 1980s, 
which had proceeded in a setting defined by the Cold 
War, was gradually transformed into a ‘security dis-
course’ (Brock, 2004).

2.1.1 
Comprehensive  security 

The policy debates have since given rise to new, 
broader concepts of security, which have been made 
the basis of both  NATO’s and the German govern-
ment’s  security strategies. According to these new 
concepts, security policy is not only a question of 
military capacity, but is based on the ability to defuse 
political and socio-economic  crises that threaten to 
cross the threshold to violence, and to do so as early 
as possible using non-military and, if necessary, mili-
tary means. In addition to classical foreign and  eco-
nomic policy, the non-military methods increas-
ingly include development and environmental policy 
measures. The concept explicitly includes interests 
in securing strategic resources, which serve to safe-
guard affluence in the industrialized countries. Thus, 
 mineral resources, such as oil, gas and ores, as well 
as other strategic resources such as freshwater access 
and safe shipping routes, have become assets of sig-
nificance in terms of security policy.

When the concept of security is extended in this 
way, non-military areas of policy come to be identi-
fied as potentially security relevant. Public concerns, 
such as environmental degradation and poverty, 
which previously had been regarded as ‘soft’ policy 

2Environmental change in 
security discourse



20

fields, have been accorded greater importance as a 
result. At the same time, areas of non-military policy 
have come to be ‘securitized’ (Waever, 1995; Brock, 
1997). In this regard, critics point to the vagueness of 
the concept and its lack of a clear referent: if the con-
cept of security is used in many different contexts, 
it becomes harder to identify security risks, respon-
sibilities and appropriate responses (Deudney, 1990, 
1991). This lack of clarity also underlies the polit-
ical ambiguity of a  wider security concept: the con-
cept can be used ‘to underscore demands for non-
military conflict resolution just as much as to justify 
the expansion of military security policy abroad and 
the curtailment of civil rights at home’ (Brock, 2004). 
This makes it possible for new military interventions, 
including so-called pre-emptive  wars, to be justified 
under the guise of comprehensive security. Such a 
trend may even lead ultimately to greater insecu-
rity. The original strength of the new security debate 
could therefore turn into precisely the opposite.

2.1.2 
 Human security

In 1994 the United Nations Development Pro-
gramme (UNDP) introduced the concept of ‘human 
security’, which places the focus on individuals’ secu-
rity needs and has since played a major role in shap-
ing the international security discourse. In a wide-
ranging conceptualization, security is no longer seen 
merely as ‘freedom from fear’, but also as ‘freedom 
from want’. According to this definition, economic 
crises and  pandemics, such AIDS,  malaria or tubercu-
losis, are to be considered security risks just as much 
as violent  conflicts and wars. This approach was taken 
up and given concrete form in a commission headed 
by former UN High Commissioner for Refugees 
Ogata and winner of the Nobel Prize for economics 
Sen (UNDP, 1994; Commission on Human Security, 
2003). It is in the nature of the organization that for 
the United Nations, the state remains the key guar-
antor of security. However, the commission’s report 
explicitly notes the fact that states often fail to meet 
their security obligations and sometimes even pose 
a threat themselves to their own populations: ‘The 
focus must broaden from the state to the security of 
people – to human security’ (Commission on Human 
Security, 2003).

In the context of debates around environmental 
challenges with relevance for security policy, propo-
nents of the concept of human security stress that a 
concept of security which refers to collective actors, 
such as states and societies, is not capable of encom-
passing all relevant threats, challenges, vulnerabilities 
and risks that exist (Altvater, 2003; Brauch, 2005). 

Environment-related conflicts do not usually involve 
longstanding clashes of interest between organized 
groups, but are rather discrete disputes that occur 
between people whose intention is to safeguard their 
means of survival. From the point of view of human 
security, environmental security would have to be 
geared not towards the nation state but towards the 
 ecosystem in which humans themselves represent the 
real threat to security in their role as users and pollut-
ers of the environment (Brauch, 2005, 2006).

However, a range of objections have been raised 
against the concept of human security. One is that the 
UNDP approach plays down security risks, such as 
wars, and the important role of nation states in their 
significance, and that it blurs the boundary between 
human security and human development. Clarity can 
be gained only by restricting the concept of security 
to ‘freedom from direct physical violence’. Even then, 
there is a danger that the concept of human security, 
with its positive connotations, could be instrumental-
ized to construct new sources of legitimacy for mili-
tary  interventions aimed at safeguarding security 
(from environmental risks, AIDS, migration, etc.). 
Last but not least, when the concept of security is 
watered down in this way, it leads to a loss of analyt-
ical clarity from a research perspective as well (Sec-
tion 9.2).

Overall, then, the debates about comprehensive 
security and its policy implications remain contro-
versial due to the inevitably Janus-faced character 
of the issues. On the one hand, an expanded concept 
of security could counteract the further militariza-
tion of international politics, if the drive to achieve 
security were increasingly understood to encompass 
economic, social and ecological concerns in the con-
text of sustainable development. On the other hand, 
however, it allows international structural policy to 
become militarized, as environmental policy and 
other non-military matters are turned into security 
concerns. This may lead, among other things, to a situ-
ation in which non-civilian actors, such as secret serv-
ices or police and border protection authorities, are 
increasingly entrusted with tasks that lie outside their 
original area of responsibility (see the Patriot Act in 
the USA) or in which resources intended for devel-
opment cooperation are used to co-finance military 
operations in the context of humanitarian interven-
tions. Similarly, it is to be feared that the ‘coloniza-
tion’ of international environmental policy by the 
dominant industrialized powers will further reinforce 
the North-South conflict. 

Both tendencies – the endeavour to develop non-
military supporting measures for security policy and 
military back-up for global structural policy – are 
reflected in the more recent debate about develop-
ment strategies for weak and fragile states (Faust and 
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Messner, 2004; Klingebiel and Roehder, 2004, 2005; 
Schneckener, 2004). 

2.2 
Current security policy strategies 

Since the events of 11 September 2001 security dis-
course in international politics has been dominated 
by the fight against global  terrorism. This is reflected 
clearly in the new security strategies that have arisen 
on both sides of the Atlantic (Daase, 2002; Hippler, 
2003; Berenskoetter, 2005), with the USA and the 
European Union setting differing priorities (Table 
2.2-1). The National Security Strategy of the USA 
clearly emphasizes military aspects, even including 
pre-emptive military action, whereas the  European 
security strategy argues more along political lines and 
is oriented towards the objective of avoiding conflict. 
While the strategy of the USA also contains provi-
sions for increasing foreign and  development assist-
ance, its overall content and style is oriented towards 
military offensiveness: ‘our best defense is a good 
offense’ (White House, 2002).

In contrast to this, the European security strategy, 
formulated in December 2003 under the supervi-
sion of Solana (Secretary-General and High Repre-
sentative for the Common Foreign and Security Pol-
icy of the EU), emphasizes the possibilities of multi-
lateral diplomacy. The strategy calls, above all, for a 
strengthening of the multilateral world order and of 
international law; it also calls for conflict prevention 
measures to be designed for the long term and to be 
based on both non-military cooperation and political 
pressure, which in the last resort – as in the case of 

humanitarian disasters, genocide or acute state fail-
ure – is to be complemented by robust military inter-
vention within the framework of the international 
legal order (ESS, 2003; Faust and Messner, 2004).

The general principles formulated in the Euro-
pean security strategy have been lent greater pre-
cision, however, in a European defence paper com-
missioned by the EU member states and prepared 
by the Paris Institute for Security Studies (ISS). This 
paper notes that there is an increasing need for expe-
ditionary forces that are flexible and capable of being 
deployed at short notice, as well as for occupation 
forces that can be deployed over the long term (ISS, 
2004). The ISS paper bears the unmistakeable trade-
mark of a military policy-based approach, suggesting 
that the EU’s security policy think tank has yet not 
accommodated the broader, more non-military secu-
rity approach. Thus the transatlantic differences in 
approach are no longer quite so pronounced. 

In addition to the European defence paper, 
though, the report commissioned by Solana entitled 
‘A  Human Security Doctrine for Europe’ and pre-
pared by the Study Group on Europe’s Security 
Capabilities (2004) has also become a central com-
ponent of the debate over European security pol-
icy. This report – also known as the ‘Kaldor paper’ 
after the group’s chairperson Mary Kaldor – makes 
explicit reference to the concept of human security, 
which differs markedly from traditional security 
policy ideas. In particular, the Study Group recom-
mends that foreign and security policy be oriented 
less towards states and more towards individuals, 
since territorial defence in the classical sense is no 
longer effective in the changed global security situ-
ation. The Kaldor paper thus calls additionally for a 
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Table 2.2-1
Main differences between the  security strategies of the United States of America and the European Union. 
Source: WBGU after Berenskoetter, 2005

US National Security Strategy European Security Strategy

Aims and objectives Global, universal:
– liberal world order
– human dignity
– US hegemony

Predominantly regional:
– multilateral world order
– credibility of the EU
– stability in Europe

Threat scenarios Grounded in ideology:
– terrorism and weapons of mass 

destruction
– ‘rogue states’ and weapons of mass 

destruction
– tensions in the Muslim world

Defi ned in a concrete way:
– proliferation of weapons of mass 

destruction
– failing states
– terrorism and organized crime 

Means Predominantly military:
– pre-emptive warfare
– coalition of the willing

Predominantly non-military:
– conflict prevention
– multilateral diplomacy and international 

regimes

Legitimation US mandate UN mandate
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 Human Security Response Force that is specialized 
in humanitarian intervention, to complement the EU 
Military Rapid Response Force proposed in the ISS 
paper.

In its coalition treaty, the German government 
also declares its support for a wide-ranging concept 
of security that links foreign, security and develop-
ment policy (Große Koalition, 2005). In the face of 
new and complex risks, such as international  terror-
ism, weapons of mass destruction and highly vulnera-
ble infrastructures, the new security policy of the Ger-
man government, the White Paper on German Secu-
rity Policy, also speaks of ‘networked security’: ‘Secu-
rity cannot be guaranteed by the efforts of any one 
nation or by armed forces alone. Instead it requires 
an all-encompassing approach that can only be devel-
oped in networked security structures and within the 
context of a comprehensive national and global secu-
rity philosophy’ (BMVg, 2006). One essential goal of 
the new security strategy is to strengthen civil crisis 
management and to improve early warning mecha-
nisms. In order to achieve this, military and non-mili-
tary approaches need to be better coordinated and 
crisis  prevention measures accorded much greater 
importance. Security practice so far lacks such an ori-
entation, however, as indicated, for example, by the 
action plan for ‘Civilian Crisis Prevention’, adopted 
in 2004, which was poorly funded and limited in scope 
(Hauswedell, 2006; Schradi, 2006). Just how difficult 
and complex it is to implement a new understanding 
of security is also evident when one looks at the Ger-
man government’s research programme for civil secu-
rity (BMBF, 2007). This, too, opts for a comprehen-
sive approach and presents a wide-ranging analysis 
of risks. However, the solution to the problem is seen 
first and foremost in technical innovations tailored to 
the needs of the industrialized world.

 Security risks that could arise as a result of long-
term processes of global environmental change are 
accorded varying degrees of attention in the strate-
gies put forward by the USA, the  European Union 
and the German government; overall, however, they 
play a rather subordinate role. Statements about 
potential linkages between environmental degra-
dation and security often remain vague, unless they 
are focused on those natural resources whose supply 
is directly relevant to the interests of the industrial-
ized countries. As another example, the 2005 status 
report from the Worldwatch Institute, entitled ‘Rede-
fining Global Security’, stresses the significant role 
of an oil-based global economy with regard to cli-
mate change and calls for a reduction in dependency 
on crude oil (Box 2.2-1). Yet even the Worldwatch 
Institute sees the security risks associated with such 
an economy as being above all a problem of supply 
shortages and the ‘resource curse’; this means that 

resource richness can often be associated with nega-
tive consequences for the development of a country 
(Worldwatch Institute, 2005).

A similar approach to environmental change 
also characterizes the security debate in the  United 
Nations context, which has been recently conducted 
on the basis of reports by UN Secretary-General 
Annan (‘In Larger Freedom’, March 2005) and by the 
High-level Panel on Threats, Challenges and Change 
commissioned by Annan (‘A More Secure World’, 
December 2004) (UN, 2004; UNSG, 2005). While the 
high-level panel argues for a more wide-ranging con-
cept of security that regards  poverty reduction as 
an indispensable basis for a new collective security, 
environmental degradation is mentioned only as a 
marginal issue in the six categories of global threats 
to security which the panel defined, namely, as a sub-
issue under economic and social deprivation.

Given this background, it is remarkable that, in 
a recent adjustment of its national security strategy 
in the aftermath of  Hurricane Katrina, the United 
States no longer addresses the scarcity of strategic-
ally important resources alone, but also explicitly 
takes account of environmental degradation (White 
House, 2006). Germany’s White Paper on Security 
Policy also refers explicitly to the potential risks of 
global environmental change when it speaks of migra-
tion, natural disasters and environmental destruction 
as being causes of instability (BMVg, 2006). 

Independently of these pronouncements, the con-
cepts of ‘environmental security’ and ‘ecological 
security’, which relate to environmentally induced 
security risks, have already been taken on board by 
important international actors, such as NATO, OECD 
and UNEP; these have responded to the policy rele-
vance of the issue by setting up working groups and 
special departments. Of particular interest is the 
pan-organizational Environment Security Initiative 
(ENVSEC), within which the Organization for Secu-
rity and Cooperation in Europe – OSCE, UNEP, 
UNDP and NATO exchange information and ideas 
about the links between environment and security. 
The main aim of the initiative is to increase the level 
of cooperation and, increasingly, of security between 
and within states, not only by examining interactions 
between the natural environment and human secu-
rity but also by feeding the issue into concrete project 
work.

2.3 
WBGU’s aims and use of terms

Given the various meanings and the political ambi-
guity of the concept of security, the question as to 
which concept of security WBGU is referring to is by 
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no means trivial; in fact it is of crucial significance for 
its analysis of the security threats to be expected in 
the context of climate change, as well as for the pol-
icy recommendations the analysis generates. WBGU 
supports  the comprehensive concept of security as 
one that does justice to the complexity of the causes 
of violence and war in a globalized world. Given 
the kinds of global environmental change that are 
expected to occur, expanding the traditional concept 
of security allows the analysis of risks to be extended 
to include environmentally induced risks. Within this, 
WBGU’s focus is above all on those environmental 
problems that are generated by advancing climate 
change and the resulting environmental degradation. 
The aim of this report is to analyse whether these 
ecological impacts might lead to security problems 
– violent conflict in particular – and how this might 
occur.

WBGU is particularly interested in gaining more 
knowledge about risks and dynamics that threaten 
to trigger the destabilization of collective actors, i.e. 
societies and states. The type of conflict most likely to 
occur in the context of climate change are ‘ new wars’. 
These are characterized by the fact that they combine 
elements of organized crime and human rights viola-
tions with a generally international dimension, and 
that the distinction between public and private and 
political and economic actors is increasingly blurred 
(van Creveld, 1998; Kaldor, 1999). The aim of under-
taking an analysis of the complex factors and mech-
anisms that may lead to conflict in the context of cli-
mate change is to generate knowledge on which to 
base appropriate action, so that future regional and 
global instabilities can be prevented. A comprehen-
sive concept of security in the sense of human secu-
rity is of limited usefulness to this end; furthermore, 
it is hard to capture analytically. However, this by no 
means implies a departure from the normative aim 
of placing the protection of people above the integ-
rity of states. Instead, it is the intention of WBGU 
to take account of scientific possibilities and political 

circumstances and requirements in the furtherance 
of a peaceful, global structural policy.

Up to now environmental problems have rarely 
been the trigger for violent conflict. Even in the 
future, it will not necessarily be the case that every 
larger environmental problem will become a security 
issue. Yet new and ever more compelling scientific 
knowledge about climate change and the simultane-
ous lack of effective mitigation and adaptation strat-
egies make it increasingly clear that far-reaching con-
sequences for individuals and society are expected to 
be seen in the future. This brings with it issues of a 
highly explosive nature for conflict and security pol-
icy that may even lead to warfare. The existing secu-
rity strategies of the EU, USA,  NATO – and Ger-
many as well – pay insufficient attention to these 
developments. This does not mean that environmen-
tally induced security risks can be eliminated using 
military means. What it does mean, however, is that, 
alongside preventive measures in the sphere of envir-
onmental, development and research policy, foreign 
and security policy considerations and options for 
action will acquire increasing importance. With this 
analysis of climate-induced environmental change 
and its destabilizing impacts on international pol-
icy, WBGU seeks to draw attention to the essential 
nature and urgency of this set of issues in the realm 
of foreign and security policy, and thus to contribute 
towards shaping a peaceful and sustainable world.
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Box 2.2-1

Worldwatch Institute: Changing the oil 
economy

(...) Oil saturates virtually every aspect of modern life, and 
the well-being of every individual, community, and nation 
on the planet is linked to our oil-based energy culture. Even 
as oil has become indispensable, however, its continued use 
has begun to impose unacceptable costs and risks. 
The costs and risks of using oil can be grouped into three 
broad categories. First, oil threatens global economic secu-
rity because it is a finite resource for which no clear succes-

sor has been developed and because the gap between sup-
ply and demand appears to be growing, making the world 
vulnerable to serious economic shocks. Second, oil’s value 
as a commodity undermines civil security by compromis-
ing efforts to achieve peace, civil order, human rights, and 
democracy in many regions. Third, oil threatens climate 
stability because its use, which is accelerating, accounts 
for a major share of global greenhouse gas emissions and 
because its overwhelming dominance of the transportation 
fuel market makes it difficult to replace. In short, where oil 
once helped ensure human security, it now makes us more 
vulnerable (...).

Source: quoted from Prugh et al., 2005





3Known conflict impacts of 
environmental change

3.1 
State of conflict research at the interface of 
environment and security 

Researching the conditions under which competing 
political actors either cooperate with one another or 
engage in  conflict has always been one of the core 
tasks of political science. In the area of security pol-
icy,  research into the causes of war is one important 
strand of research that has become established at 
the crossover between the political science sub-disci-
plines of comparative politics and international rela-
tions. This body of research seeks to determine which 
factors play a role in triggering and intensifying wars 
and armed conflicts, making a distinction between 
conflicts within countries and societies (intrastate 
conflict) and conflicts between countries (inter-
state conflict). In the course of such research, large 
amounts of data have been collated with regard to 
which countries and societies are particularly prone 
to armed conflict. Scholars are now able to base their 
work on a range of basic assumptions that are backed 
up by empirical evidence.

 Although there are historical examples of the link 
between environmental change and  conflict (Box 
3.1-1), the environment has not been accorded any 
great significance as a contributory factor up to now. 
However, over the last fifteen years a separate field 
of research has developed outside conflict research 
that deals specifically with the interactions between 
environmental degradation and  violent conflict. This 
chapter offers an overview of the research controver-
sies in environment and conflict research along with 
its major empirical findings, which largely agree with 
one another (Section 3.1.1). These specific findings 
are brought together with results from research into 
the causes of war and from conflict research (Section 
3.3), thus enabling relatively reliable statements to 
be made about the causes and mechanisms through 
which conflicts arise in the context of massive envir-
onmental change. This serves as a means to establish 
specific conflict constellations (Chapter 6) and as a 
basis for identifying critical regions (Chapter 7).

3.1.1 
Environment and conflict research

Scientific research into so-called environmental con-
flicts can be traced back to the early 1970s. It was 
not until the 1990s, however, that scholars entered 
into serious debate and systematic study of what, 
up to then, had been vague assumptions about the 
causal links between environmental degradation and 
conflict escalation. These efforts acquired an added 
dynamic at the end of the East-West conflict, and 
this lasted throughout the 1990s, fuelled additionally 
by the widespread attention accorded to the concept 
of human security and expert debate about the gen-
eral ‘securitization’ of international politics (Waever, 
1995).

Four groups in particular within the community 
of internationally established conflict researchers 
have dealt in detail with the relevance of environ-
mental problems regarding the way armed conflicts 
arise and the course they take. The pioneers include 
the Toronto group around Homer-Dixon and the 
Zurich group, which grew out of the Environment 
and Conflicts Project (ENCOP) set up by Bächler 
and Spillmann at the Swiss Federal Institute of Tech-
nology (ETH) in Zurich. During the early 1990s in 
par ticular, both groups undertook empirical studies 
of the assumed connections between environmental 
degradation and the escalation of conflict. From the 
mid-1990s onwards, two further approaches devel-
oped out of the critiques made of the work done by 
the Toronto and Zurich groups. The main representa-
tives of these approaches are, first, the Oslo group 
around Gleditsch, whose work is based on quantita-
tive studies, and, second, Matthew’s Global Envir-
onmental Change and Human Security Project 
(GECHS) based in Irvine, California, which focuses 
on the adaptive capacity of human societies.
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3.1.1.1 
The Toronto group around Homer-Dixon

The Toronto Project on Environmental Change and 
Acute Conflict examined the circumstances in which 

environmentally induced stress causes acute conflicts 
both within and between states. In order to find out 
how conflicts induced by environmental problems 
progress, the Toronto group carried out a number 
of qualitative case studies on conflicts in develop-
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Box 3.1-1

Climate change and environmental change in 
the past and their impacts on human society

Climate models predict a rise in sea levels,  storm surges, 
flooding and large-scale drought; in the long term it is even 
conceivable that extreme phenomena, such as a shutdown 
of the  North Atlantic current, will occur. This initially seems 
far-fetched. However, there have already been comparable 
events in human history: extreme sea-level changes, peri-
ods of severe drought, large storm surges and extensive 
land losses have been a part of climatic history for the last 
100,000 years. With the exception of volcanic eruptions, 
these changes always took place relatively slowly, so that 
the societies affected had adequate time to adapt to the 
changes. Still, archaeological evidence suggests that much 
environmental change was associated with population 
movements and the decline of ancient high cultures. No 
firm conclusions can be drawn as to whether these changes 
in climate and environment thousands of years ago actu-
ally did lead to conflict or war, and to what extent this may 
have been so, due to a lack of written evidence. The state of 
knowledge regarding the Middle Ages and modern times 
is better, though, with evidence indicating the existence of 
massive societal tensions.

Sea-level rise in the North Sea 
In the Middle Ages a steady rise in sea levels on the Ger-
man and Dutch North Sea coast led to a considerable loss 
of valuable cultivated land. The reason for this was not only 
a global rise in sea levels brought on by the expansion of 
sea water and the melting of glaciers; it was also due to a 
geologically induced process of subsidence in the southern 
North Sea and Baltic Sea area and the settling and erosion 
of recent layers of sediment. The sea-level rise was always 
a slow process that did not lead directly to any great loss of 
land mass. The latter, instead, was caused suddenly by win-
ter storm surges that penetrated deep into the interior of the 
land and permanently altered the coastline. In the course of 
such events from 1200 onwards, a series of large storm surges 
occurred, including the Julianenflut in 1164, the First Mar-
cellus Flood of 1219 (approx. 10,000 deaths), the Luciaflut 
in 1287 (approx. 50,000 deaths) and the Second Marcellus 
 Flood in 1362 (approx. 100,000 deaths). Although histori-
ans sometimes argue over the exact number of victims, the 
severe impacts on human populations remain undisputed. 
The storm tides led to the formation of the Dollard and 
Jadebusen bays in East Friesland and to the emergence of 
the ‘Halligen’ as remnants of a large area of contiguous land 
in North Friesland (Liedtke and Marcinek, 2002). After the 
first  disasters struck, the population responded by shifting 
their settlements to artificially created earthen mounds 
(Wurten). This was the beginning of a centuries-long process 
of adaptation that has lasted until the present day. As the 
Sachsenspiegel, a medieval legal code, reveals, the collective 
task of coastal protection was organized forcibly through 
the implementation of drastic measures. Those who were 

not prepared to engage in community work to improve 
coastal protection were violently removed from their land 
and dispossessed. The act of deliberately damaging dyke 
structures was punishable by death. The rigorous dyke 
building regulations repeatedly led to tensions in the popu-
lation and to work stoppages. From about 1500 onwards the 
population managed to make good the land losses and even 
to reverse the trend (Kramer, 1989). Nonetheless, after the 
storm surge of 1634 a quarter of the population was forced 
to leave the region for good. Storm surges continue to pose 
a danger to the inhabitants of the German and Dutch North 
Sea coast. The last larger storm surge disasters occurred 
in 1953 (Holland flood, approx. 1,300 deaths) and in 1962 
(Hamburg flood, approx. 300 deaths).

The Little Ice Age (about 1550–1850)
Since the 14th century there was a slow, irregular cooling 
of the global climate, which ended a warmer phase with a 
relatively mild climate in many parts of the northern hemi-
sphere in the Middle Ages. This so-called Little Ice Age 
became noticeable in Central Europe from the winter of 
1564–1565. In the three centuries following this, there were 
several cold phases with long, snow-filled winters and cool, 
short summers. Average temperatures in many areas during 
the Little Ice Age were about 1 °C below the 20th century 
average. The last, rapid-onset cold phase of the Little Ice 
Age began with the eruption of the Indonesian volcano 
Tambora in 1815. This largest of volcanic eruptions over the 
past 2,000 years sent so much volcanic ash into the strato-
sphere that the global climate changed for several years 
afterwards. 1816 in particular went down in history as being 
the ‘year without a summer’, with summer snowfall in north-
ern Europe and the American Northwest. In many parts of 
Europe the climatic changes led to several failed harvests 
in succession, with corresponding impacts on the prices of 
 cereals and other products (Lamb, 1995; Bauernfeind and 
Woitek, 1999; Landsteiner, 1999). Among the historically 
observed impacts in the area of food production was also 
a reduction in fishing yields in the North Sea, as fish such 
as the cod migrated southwards. In mountainous regions 
in particular grazing losses were recorded, which brought 
consequences for food production. The general worsening 
of harvests led to malnutrition. Apart from hunger, there 
was also an increase in vulnerability to influenza and plague 
epidemics. In the Alps especially, and in the mountainous 
regions of northern Europe, lack of food along with advan-
cing glaciers and the associated loss of land led to outward 
migration into lower lying areas. The climate-induced dete-
rioration in people’s living conditions can also be said to 
have contributed indirectly to the large-scale migrations 
to the New World. Alongside other factors such as sudden 
price rises, a lack of food and epidemics, the climatic condi-
tions of the Little Ice Age led to an intensification of social 
problems. For example, a connection has been established 
between climate change and the witch hunts that began in 
the 15th century, in that it is claimed a collective hysteria 
broke out in a society that had become highly vulnerable as 
a result of natural disasters (Behringer, 1999). 
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ing countries where they assumed an especially close 
link between environmental stress and acute con-
flict. Homer-Dixon and his colleagues concentrated 
on environmental problems that can be put down 
to the scarcity of renewable resources and environ-
mental services. Six types of environmental change 
were looked at in the context of the project: climate 
change, depletion of the stratospheric ozone layer, 
degradation of agricultural land, deforestation, deg-
radation of water resources and the depletion of fish 
stocks. The scarcity of renewable resources occupies 
a central role in the research of the Toronto group. 
Alongside environmental change,  population growth 
and distributional pressures also influence the avail-
ability of resources. Scarcity leads initially to social 
and economic problems, and these may then cause 
existing  conflicts to escalate.

The Toronto group identified two patterns of con-
flict that occur especially frequently, arising from the 
interactions between the above-mentioned causes 
of resource scarcity. First, resource capture occurs in 
cases when in a country with a growing population 
and dwindling resources, powerful groups within soci-
ety exert influence on the distribution of resources, 
appropriating them for their own advantage.  Second, 
a process of ecological marginalization occurs in 
cases where population growth and unequal distribu-
tion trigger  migration to ecologically fragile regions; 
this often brings with it environmental degradation 
and impoverishment. Both patterns pave the way for 
two types of intrastate conflict. If resource scarcity – 
resulting, say, from the over-exploitation of utiliza-
ble agricultural land – triggers large-scale migration, 
conflicts may arise when the different group identi-
ties of migrants and local inhabitants become mobi-
lized. Uprisings or even  civil wars may also break out 
if resource scarcity leads to economic decline and key 
social and state institutions are weakened in the pro-
cess.

No evidence was found of a direct connection 
between resource scarcity and the violent escalation 
of conflict. However, the studies from the Toronto 
group indicate that environmentally induced 
resource scarcity, in combination with political, eco-
nomic and social factors, can indeed lead to a  destabi-
lization of states and societies likely to cause conflict, 
and that the destruction or scarcity of environmental 
resources has already contributed to a dynamic of 
violent  conflict in many developing countries. The 
Toronto group has also been able to demonstrate 
that the danger of escalation was relatively higher in 
the case of intrastate conflicts over fish stocks, forests, 
water and agricultural land than it is in the context of 
global problems such as climate change and ozone 
depletion. There was no evidence to suggest a link 
between resource scarcity and interstate conflicts, 

with the exception of conflicts over water (Homer-
Dixon, 1990, 1991, 1994, 1999).

3.1.1.2 
The Zurich group around Bächler and Spillmann

In 1996 the ENCOP project presented a final report 
based on qualitative case studies (Bächler et al., 1996; 
Bächler and Spillmann, 1996a, b). The focus was on 
developing countries in which both environmental 
problems and armed conflict are in evidence.

The basic assumption behind ENCOP is that envir-
onmental change may lead indirectly to conflict by 
intensifying the existing potential for socio-economic 
conflict to the point of violent escalation. According 
to this view, conflicts are socially or politically moti-
vated in the first instance and are not an irrevers-
ible consequence of environmental change. Rather, 
environmentally induced intensification of conflict 
is a symptom of the modernization crisis entailed by 
the transformation from a subsistence economy to a 
market economy in many countries.

The particular aim of ENCOP was to devise a 
typology of conflict that links a particular kind of 
environmental degradation to its socio-economic 
consequences and the affected parties to the con-
flict. Drawing on an analysis of 40 environmental 
conflicts, the following categories were developed: 
centre-periphery conflicts, ethnoecological conflicts, 
regional, cross-border and demographically-induced 
migration conflicts, international water conflicts and 
conflicts arising from distant sources.

The ENCOP typology shows that contextual fac-
tors other than the impacts of resource degrada-
tion ultimately determine whether competing actors 
will seek a peaceful or a violent solution to conflict. 
Among the most important socio-economic factors 
identified by the Zurich group as making environ-
mentally induced conflicts more likely are a lack of 
societal mechanisms for regulating conflict, an instru-
mentalization of environmental degradation for 
group-specific interests, group identities, the organ-
ization and arming of parties to a conflict, and the 
influence of past conflict. The typology was applied 
by the ENCOP group in two follow-on projects with 
the aim of developing appropriate procedures for 
cooperation and management in situations of poten-
tial conflict in the Horn of Africa (ECOMAN) and in 
the Nile basin (ECONILE) (Bächler, 1998).

In 2001, building on the ENCOP research, Spill-
mann and Bächler set up the National Centre of 
Competence in Research (NCCR) North-South as a 
broad-based research programme aimed at isolating 
and identifying  syndromes of global change. Along-
side systematic analysis of the core problems at the 
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nexus of environment and social development, the 
main purpose is to identify ways of managing these 
issues. NCCR North-South defined 30 core problems 
in all and divided them into five categories. For exam-
ple, issues such as government failure or the weak 
geopolitical position of a country come under the cat-
egory of ‘political-institutional core problems’. The 
categories ‘socio-cultural and economic core prob-
lems’, ‘population, habitat and infrastructure’, ‘serv-
ices and land use’ and ‘biophysical and ecological 
core problems’ were also created. These categories 
are applied in case studies in order to identify the rel-
ative importance of individual core problems within 
a region. In the context of the present report, the 
NCCR categorization served as a basis for the  world 
map of environmental conflicts (Fig. 3.2-1).

3.1.1.3 
The Oslo group around Gleditsch

At the International Peace Research Institute Oslo 
(PRIO), Gleditsch spearheaded an independent 
quantitative research approach developed out of a 
process of critical engagement with the studies from 
Toronto and Zurich. Its aim was to counter the exces-
sive complexity of the qualitative models and to pro-
vide a corrective to their deficiencies regarding the 
selection of case studies – in particular the tendency 
to study countries with acute conflicts over resources 
(Gleditsch, 1998). Robust conclusions regarding the 
influence of various factors on armed conflict can 
be reached only when cases in which resource con-
flicts are conducted violently are compared with 
those in which there is no escalation of violence. This 
requires a stronger weighting of political, economic 
and cultural variables than in the models used by the 
Toronto and Zurich groups (Hegre et al., 2001). The 
‘neo-Malthusianism’ inherent in the Toronto group 
approach also comes in for explicit criticism – that is, 
the assumption that increasing population pressure 
combined with resource scarcity leads to an escala-
tion of conflict. In contrast to this, the Oslo group 
argues that an abundance of resources is more likely 
to lead to violent conflict because rebel groups, for 
example, draw their funding from the exploitation of 
natural resources.

Like the Toronto group and ENCOP studies before 
them, the Oslo group’s quantitative studies confirm 
the basic link between environmental problems and 
armed conflict (Hauge and Ellingsen, 1998; Diehl 
and Gleditsch, 2000). The Oslo approach empha-
sizes much more strongly, however, the circumstance 
that environmental stress is only one of several varia-
bles that may contribute to the escalation of conflict. 
While environmental factors such as deforestation, 
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soil degradation and water scarcity increase the risk 
of violent conflict within states, economic and pol-
itical factors remain crucial as explanations for the 
outbreak and intensity of such conflicts (Hauge and 
Elling sen, 1998). It is also conceivable that so-called 
environmental conflicts can ultimately be put down 
to development problems, given that factors such as 
deforestation, soil degradation and water scarcity are 
strongly linked to  poverty.

3.1.1.4 
The Irvine group around Matthew

The Global Environmental Change and Human 
Security project (GECHS) headed by Matthew 
was set up at the Center for Unconventional Secu-
rity Affairs at the University of California in Irvine. 
The impacts of environmental change on individuals 
and societies are examined here, taking the concept 
of  human security as a theoretical starting point. The 
critique levelled by the Irvine group at environment 
and conflict research to date is aimed at fostering 
a new theoretical orientation focused more on the 
long-term adaptability of humans and societies. What 
research up to now has lacked above all are quali-
tative frames of access to the issue of environment 
and conflict. In order to gain a better understanding 
of the key interconnections and impacts involved, 
it would be helpful to extend the range of methods 
and instruments used: this could be done by engag-
ing in interdisciplinary cooperation, making use of 
research on conflict and cooperation and carrying 
out microanalyses. What is also lacking is quantifi_
able empir ical research on the relevance of demogra-
phy as a factor, on the question of whether resource 
abundance or resource scarcity hold the greater risk 
of conflict, and on whether environmental degrada-
tion might actually promote cooperation rather than 
stoking conflict.

In addition, the Irvine group stresses the role of 
‘network threats’ for future environmental security 
research. This is a reference to transnational threats 
to security arising through an informal, transnational 
network of individual behaviour, such as decisions 
about personal energy consumption in the case of 
climate change (Matthew and Fraser, 2002; Matthew 
and McDonald, 2004; Matthew et al., 2004). Accord-
ing to Matthew and his colleagues, environment and 
conflict research can help to provide better policy 
advice by: identifying environmental protection strat-
egies that promote cooperation, integrating environ-
mental and development policy approaches, taking 
environmental security into account in the context 
of town planning and development, enabling better 
understanding of environmental policy in post-con-



29

flict situations, and assessing the effectiveness and 
 sustainability of policy interventions.

3.1.1.5 
The German research scene and WBGU’s syndrome 
approach 

German conflict research has adopted a critical stance 
in relation to the international debate about widen-
ing the concept of security, particularly with regard 
to the securitization of environmental policy (Daase, 
1991, 1992; Brock, 1992, 1998), and the debate was 
taken up from the late 1990s onwards by researchers 
specializing in the field of environmental policy. This 
is exemplified by the work done by Carius and his 
colleagues (Carius and Lietzmann, 1998; Carius et al., 
1999, 2001; Carius, 2003; Carius and Dabelko, 2004), 
and in particular by the approach developed mainly 
by Biermann, Petschel-Held and Rohloff (1998) that 
is based on an analysis of syndromes and on theories 
of conflict.

This innovative approach is based on a combina-
tion of the syndrome approach, developed mainly at 
the Potsdam Institute for Climate Impact Research 
(PIK) under the auspices of WBGU, and the Con-
flict Simulation Model (COSIMO) of the Heidel-
berg Institute for International Conflict Research. It 
involves the use of both quantitative and qualitative 
methods. The 16 syndromes of global environmental 
change thus identified by WBGU describe specific 
dynamic patterns of human-environment interaction, 
which together capture the main problems of global 
change (WBGU, 1997, 1998, 2001).

By linking in with the COSIMO approach, these 
syndromes can be correlated with existing empiri-
cal findings as examples of environmental situations 
likely to lead to conflict. This makes it possible, for 
example, to confirm the relevance of the Sahel Syn-
drome in relation to violent intrastate conflict. Evalu-
ation of the COSIMO database in this context points 
to a clear correlation between violent social conflict 
and the vicious circle typical of the Sahel Syndrome, 
namely, increasing rural impoverishment, intensifi-
cation of low-level agriculture and dwindling natu-
ral resources. It is indeed the case that above-aver-
age numbers of countries severely affected by the 
dynamic of the Sahel Syndrome are also affected 
by intrastate or interstate violent conflict; this link-
age is most evident in the case of the countries bor-
dering on the Sahel, that is,  Senegal, Niger,  Alge-
ria, Burkina Faso and Mali. What is needed as well, 
though, are studies on  Mongolia, for example, where 
the Sahel Syndrome exists in a state of high critical-
ity but has not led to a violent escalation of conflict. 
Assumptions regarding the high probability of inter-

state ‘ water wars’, by contrast, have not been con-
firmed unequivocally by the syndromes and conflict 
approach (Carius et al., 2006). 

Overall, this approach makes it possible to assess 
the extent to which specific syndromes are likely to 
lead to conflict. Unlike the Zurich group’s ENCOP 
project, for example, which works inductively, the 
environmental situations considered to be critical 
are established and typologized not on the basis of 
observed conflicts, but rather independently of con-
flict. Since this involves including environmental sit-
uations that may be considered critical without hav-
ing led to conflict, it becomes possible to make plau-
sible statements about the likelihood of environ-
mentally induced conflicts (Carius et al., 2006). This 
represents considerable progress compared to pre-
vious environment and conflict research, and under-
lines the special value of interdisciplinary research 
in analysing environmental change in the context of 
global political processes.

3.1.1.6 
Fundamental critique of environment and conflict 
research 

As the empirical research described above devel-
oped further, critical voices began to be raised in 
the scientific debate, calling into question the very 
notion of dealing with ecological issues in the context 
of security discourse (Deudney, 1990, 1991; Brock, 
1992; Levy, 1995). Both Daase and Brock, for exam-
ple, argue that overloaded concepts such as envir-
onmental security are suitable neither as a means of 
scientific description nor as a way of explaining new 
critical developments. The lack of high analytical res-
olution that characterizes such approaches makes it 
difficult to make empirical distinctions; it levels the 
differences between relevant fields of policy and sug-
gests that the interests of one party coincide with the 
interests of all others (Daase, 1992, 1996; Brock, 1992, 
1997, 2004). In the view of these authors, environ-
mental security is less a theoretical innovation than 
an empty formula that serves different political agen-
das. Discourse about ecological security can therefore 
serve to legitimate new areas of military deployment, 
while lessening the problem of public acceptance of 
the armed forces and promoting repressive tenden-
cies in the sphere of internal security policy. In addi-
tion to preventive conflict resolution, then, efforts 
aimed at achieving environmental security are also a 
means of legitimating violence. Critics appeal instead 
for peace and conflict  research that avoids the con-
cept of security, in order to pre-empt political instru-
mentalization of the concept and to do greater justice 
to the complexity of environmental change.
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A fundamental critique of the idea of environ-
mental security has also been expressed in the con-
text of North-South discourse, with critics high-
lighting the inappropriate ‘colonization of environ-
mental problems’ by security discourse (Barnett, 
2000; Dalby, 2002). According to these critics, the lit-
erature on environmental security suggests that the 
underdeveloped South poses a physical threat to 
the prosperous North, in that population explosion, 
migration and resource scarcity necessarily lead to 
disputes over distribution and conflicts of interest 
that can be solved only by military means. The indus-
trialized countries, it is said, are under suspicion of 
exploiting such scenarios of threat in order to attack 
the ‘uncivilized South’ and to close off their own bor-
ders. It becomes clear in this view that environmental 
security is committed less to the security of people 
on the ground than to the national interests of the 
industrialized world. The actual causes – and caus-
ers – of environmental problems, as well as the large-
scale injustices that exist in the global use and distri-
bution of natural resources, are hidden from view, it 
is claimed, in favour of shoring up the global polit-
ical status quo.

Last but not least, the critics question the premise 
that environmental change necessarily leads to con-
flict at all. This one-sided focus prevents a more 
precise examination of the processes and adaptive 
mechanisms involved and therefore leads inevitably 
to a dramatization of the problems. What also comes 
in for particular criticism in this context is the deter-
minism inherent in the debate. This suggests that the 
environment as such is capable of triggering such 
conflicts, whereas they can only be understood as 
the products of complex social relations (Hagmann, 
2005). What is required, therefore, is a fundamentally 
different research orientation – one that is concerned 
more with peace than with war, with the concept of 
sustainability rather than that of security, and with 
holistic analysis rather than one-sided, deterministic 
perspectives.

3.1.1.7 
Key findings from environment and conflict 
research 

The literature that fundamentally questions the secu-
rity-related approach to environmental issues draws 
explicit attention to the ambiguity of the concep-
tual linkage between environment and security and 
to the potential for political instrumentalization. In 
doing so, it makes an important contribution to the 
critical self-reflection of policy-relevant research 
and can provide a helpful addition to the theoreti-
cal approaches of empirical research into environ-

ment and conflict. Despite these fundamental objec-
tions towards environment and conflict research and 
the sometimes pointed critique of its premises and 
methods, it is nonetheless evident that a consider-
able degree of agreement exists as far as the main 
research findings are concerned: 
• Multicausality: All approaches emphasize the mul-

ticausality of the conflicts observed. There is a con-
sensus that environmental degradation is always 
only one of several complexly connected causes 
of conflict and that environmental degradation 
rarely seems to be the decisive factor.

• Locality: There is also a consensus regarding the 
locality of the conflicts believed to involve an 
environmental element. They are predominantly 
intrastate conflicts; even when they can be cat-
egorized as cross-border conflicts they are gener-
ally not classical interstate conflicts in the sense 
of large-scale wars between countries but rather 
regionally limited clashes at the sub-national level, 
such as between states that border on the same 
rivers and lakes.

• Problem-solving capacity: Finally, all the 
approaches emphasize the central role of a state’s 
or society’s problem-solving capacity with regard 
to the emergence and management of conflicts: in 
places where political and societal institutions are 
weak, there is a proportionally higher probabil-
ity of conflict occurring. Future crisis hotspots are 
therefore assumed to be located in countries and 
regions considered problematic in terms of their 
problem-solving capacity. 

So far, there has been no evidence that environ-
mental problems are the direct cause of war – that is, 
there have been no ‘environmental wars’ manifest-
ing the most extreme form of interstate conflict. At 
least no evidence exists to date to suggest any unam-
biguous causal links between environmental change 
and violent interstate conflict. Indeed there are some 
striking examples in which efforts to solve environ-
mental problems have led to constructive and coop-
erative engagement between fundamentally hostile 
parties (e.g. water use between Israel and Palestine 
or Egypt-Israeli cooperation in the context of the 
Mediterranean Action Plan). However, it certainly 
cannot be ruled out that environmental degradation 
can have destabilizing impacts that may lead to con-
flict – this remains a plausible possibility, as can be 
seen from various conflicts in the recent past.
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3.2 
World map of past  environmental conflicts 

3.2.1 
Resource conflicts over land, soil, water and 
biodiversity

A  world map of environmental  conflicts that have 
occurred in the recent past is presented below (Fig. 
3.2-1). It is based on close empirical observation of 
73 conflicts that occurred in the period between 1980 
and 2005, in which environmental problems regard-
ing water use,  land use,  biological diversity and fish 
resources played a crucial role. It shows which envir-
onmental problem was relevant to which conflict, 
along with the geographical distribution of the 73 
conflicts and their degree of intensity. For purposes 
of simplification, four different levels of intensity 
have been identified: (1) diplomatic crises; (2) pro-
tests that may entail an element of violence; (3) vio-
lent conflicts that affect the entire nation; (4) con-
flicts characterized by systematic, collective use of 
violence. The map should be interpreted with cau-
tion, as it is difficult to draw any conclusions that can 
be generalized. However, it does show, for example, 
that Europe has manifested diplomatic  crises only 
– in other words, none of the recorded conflicts of 
interest over environmental assets escalated into vio-
lence (Carius et al., 2006). 

With regard to the environmental problems that 
caused conflict, it is clear that soil degradation and 
 water scarcity are closely interconnected (Houdret 
and Tänzler, 2006). In order to make it easier to visu-
alize this phenomenon, the constellations in which 
soil degradation or conflicts over land use were a 
factor were combined into a single category. Dam 
projects were also assigned to this category if they 
were accompanied by resettlement measures or loss 
of land ownership. Even though dam projects fre-
quently lead to water scarcity, they count first and 
foremost as land use conflicts (Carius et al., 2006).

A number of examples from Central America, 
the Caribbean and Africa will be mentioned in this 
section for illustrative purposes. With regard to the 
resource problems underlying the escalation of con-
flict, it is noticeable that in Central America these are 
overwhelmingly conflicts over land use (Fig. 3.2-2). 
In some cases, they involved the mass expulsion of 
local populations and deforestation. In three of the 
seven conflicts recorded in the region it is possible 
to speak of systematic, collective violence, leading to 
the deaths of 70,000 people in El Salvador and about 
200,000 people in  Guatemala. The  conflict over land 
use rights in El Salvador needs to be seen against 
the backdrop of a history of conflict between El Sal-

vador and  Honduras, providing an exemplary illus-
tration of the multicausality of conflict. The way the 
conflict developed also shows clearly how conflicts 
over a certain environmental resource can spread 
geographically and turn into an international issue 
(Carius et al., 2006).

The  South American examples are also frequently 
about conflicts over land, and these are closely con-
nected to the problem of soil  degradation, sometimes 
being further compounded by the loss of biodiversity. 
This affects  indigenous population groups in particu-
lar (Carius et al., 2006).

In Africa, by contrast, most of the 22 cases recorded 
in total show clear evidence of a connection between 
soil degradation and water scarcity (Fig. 3.2-3). Both 
forms of environmental change operate as a driv-
ing force for  internal  migration, which in some cases 
has led to conflicts being ‘exported’ to neighbouring 
countries and regions. Conflicts of this sort are found 
across the entire  Sahel region, in many cases involv-
ing the use of systematic and collective violence. One 
important factor in the conflicts typical of this arid 
region were shown to be issues of  land distribution, 
or rather the unjust distribution of land (Carius et 
al., 2006).

3.2.2 
Conflict-related impacts of  storm and flood 
disasters 

In view of the growing risks from storm and flood dis-
asters, a study was undertaken to determine in which 
historical cases such disasters had a positive or nega-
tive impact on the course of conflict. This was done 
using the database of the World Health Organiza-
tion’s (WHO) Collaborating Centre for Research on 
the Epidemiology of Disasters (CRED, 2006), which 
has recorded all the storm and flood disasters since 
1950 that involved at least 1,000 victims. 171 cases 
were identified and their impact on conflict exam-
ined using newspaper reports, disaster research lit-
erature and historical documents. In spite of the 
sketchy state of information about disasters up until 
the mid-1990s, a clear connection was established in 
12 cases between storm and flood disasters and an 
intensification of conflict, violent unrest and/or pol-
itical crisis. A 13th case that does not appear in the 
pre-given analytical framework (because it involved 
fewer than 1,000 victims) was an event that occurred 
on the island of  Haiti in 1954; it represents an impor-
tant case study nonetheless (Fig. 3.2-4). 

In several cases storm and flood disasters trig-
gered domestic political crises. The most serious of 
such events in this regard was a typhoon that raged 
in the Bay of Bengal in 1970, causing an estimated 
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Figure 3.2-1
World map of environmental conflicts (1980–2005): Causes and intensity.
Source: Carius et al., 2006
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Figure 3.2-2
Environmental conflicts in 
Central America and the 
Caribbean (1980–2005).
Source: Carius et al., 2006
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300,000–500,000 deaths. Most seriously effected was 
today’s  Bangladesh, which at that time was part of 
 Pakistani state territory (East Pakistan) and was 
dominated politically and militarily by the western 
part of the country (West Pakistan). Dissatisfaction 
over the paltry aid measures provided by the Paki-
stani central government as well as the apparent 
indifference of political leaders towards the human 
suffering led to a strengthening of the opposition sep-
aratist movement and an open declaration of strug-
gle for independence. When the separatist Awami 
League emerged as the clear winners of the 1970 
elections to the National Assembly in East Paki-
stan, the central government responded with draco-
nian measures involving repression and violence. The 
civil  war that followed claimed an estimated 3 mil-

lion victims and led to the independence of Bangla-
desh in 1971 (Drury and Olson, 1998; Heitzman and 
Worden, 1989; Jones, 2002). During the years that fol-
lowed, the country went through a series of domestic 
political crises, which were intensified to such a great 
extent by storm and flood disasters in 1974 and 1988 
that they led to the violent overthrow of the govern-
ment of the day (Choudhury, 1994). Similar events 
took place on Haiti in 1954, after Hurricane Hazel 
destroyed large parts of the island’s agriculture as 
well as its infrastructure. Here, too, domestic political 
crisis led to a forced change of government (Drury 
and Olson, 1998; Metz, 2001).

Many large storm and flood disasters have been 
followed by looting. While in most cases this was a 
case of people getting hold of the basic necessities of 
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Figure 3.2-3
Environmental conflicts in 
Africa (1980–2005).
Source: Carius et al., 2006
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Figure 3.2-4
 Storm and flood disasters with destabilizing and conflict-inducing consequences.
* In these cases, disasters led to an intensification of existing tensions.
Source: WBGU

1.* Hurricane Hazel in Haiti, 1954: The misappropriation of international financial aid led to widespread resentment within the 
population. When the President attempted to extend his period in office in the midst of this situation, a general strike was 
called and martial law introduced. The President was finally forced to leave the country. A year of political chaos ensued.

2.* Typhoon in East Pakistan, 1970: 300,000 people fell victim to a typhoon in East Pakistan (today’s Bangladesh). Dissatisfac-
tion over the government’s insufficient aid measures led to a strengthening of the separatist opposition. The government 
responded with repression and violence. The  civil war that followed claimed about 3 million lives. Bangladesh gained inde-
pendence in 1971.

3.*  Flooding and typhoon in Bangladesh, 1974: In addition to claiming 30,000 victims, the ensuing destruction of a large part of 
the rice crop triggered a famine. In a political situation that was already tense the government called a state of emergency and 
established a presidential dictatorship. In the same year the President was murdered by the military. A transitional military 
government took over.

4. Flooding in Orissa (India), 1980: In the course of collecting donations for flood victims, a conflict flared up between students 
and business owners. Severe rioting followed in which at least 34 people were injured and several hundred arrested.

5. Flooding in Bihar (India), 1987: When survivors began looting aid supplies, the police responded with force. Batons were 
again used against looters. In one case, the police fired shots into the crowd. The government was accused of gross failure.

6.* Flooding in Bangladesh, 1988: Anti-government resistance intensified in the aftermath of the disaster. Civil unrest grew, 
headed by the oppositional parties. Two years of political chaos followed, eventually leading to the overthrow of the Presi-
dent.

7. Hurricane Mitch in Nicaragua and  Honduras, 1998: Food was looted in  Nicaragua as a result of poor provision in the disaster 
areas. An armed group forced its way into a storage depot containing international aid supplies. The police responded by mak-
ing arrests. In Honduras the government imposed a curfew and instructed the army to deploy all necessary measures against 
looters.

8. Flooding of the Yangtze in Anhui (China), 1998: Official reports reveal that there were fears of the situation sliding towards 
anarchy. The government instructed local authorities to heighten the presence of security forces in order to maintain public 
order and to punish all crime severely.

9. Typhoon in Orissa and West Bengal (India), 1999: Starving survivors looted aid convoys in many places. A group of politi-
cians trying to get an overview of the situation was attacked by survivors. The group was only just able to escape in their heli-
copter.
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daily living, such as food and clothing, there were also 
various cases of outbreaks of violence when groups 
of survivors attempted to appropriate aid deliver-
ies for themselves. After Hurricane Mitch (1998) in 
Nicaragua, for example, an armed group forced its 
way into a storage depot containing international aid. 
In the  Indian states of Orissa and West Bengal, sev-
eral aid convoys were looted after a typhoon in 1999 
(ACT, 2000). Just one year later similar scenes were 
re-enacted in West Bengal after a severe flood. In the 
course of these occurrences aid staff were set upon 
and disaster aid vehicles stolen (AFP, 2000; Reuters 
Foundation, 2000b).

In some cases,  looting escalated due to the particu-
lar severity with which the security forces responded. 
After a flood in the Indian state of Bihar in 1987, the 
police took violent action against looters on several 
occasions, shooting into the crowd (Sahay, 1987). A 
quasi-anarchic situation also arose in Venezuela in 
1999 after severe flooding and landslides. When pub-
lic order was re-established by the military in the dis-
aster area, human rights organizations reported that 
there had been on-the-spot executions of alleged 
criminals (Reuters Foundation, 2000a; Amnesty Inter-
national, 2001).

To summarize, there has frequently been violent 
unrest, political destabilization and an intensification 
of existing conflicts due to storm and flood disasters 
in the past. Thus, storm and flood disasters are differ-
ent from other environmental influences in which the 
links to conflict are often disputed. The analysis also 
demonstrates that storm and flood disasters are never 
the sole cause of conflict, but rather give rise to con-
flict situations in interaction with other factors (such 
as already existing domestic political tensions). Sec-
tion 6.4 below examines the factors, mechanisms and 
typical sequence of events involved in such cases. 

3.3 
War and  conflict research 

The main question addressed by this report is whether 
global climate change and its consequences can lead 
to security problems and, if so, under what circum-
stances. More specifically: when do climate change 
and environmental change lead to violent conflict 
within and between states and societies? In order 
to be able to determine the potential for conflict 
entailed by environmental change more precisely, 
the major factors that are generally considered to be 
decisive in the escalation or de-escalation of conflict 
will be presented below. These general insights from 
research on conflict and the causes of war together 
with the findings from environment and conflict 
research serve WBGU as anchor points for develop-
ing both conflict constellations (Chapter 6) and con-
crete recommendations for action (Chapter 10).

3.3.1 
Regime type, political stability and  governance 
structures

In conflict research it is widely agreed that a link 
exists between the type of regimes and their vulner-
ability to armed conflict and war: democracies and 
autocracies are far less prone to internal violent con-
flict than ‘anocratic’, that is, partially democratic 
states (Muller and Weede, 1990; Hegre et al., 2001). 
Violent conflict rarely occurs in democracies because 
the political opposition is permitted to express diver-
gent opinions. In dictatorships, violent conflict is rare 
because the state apparatus usually suppresses upris-
ings and is thereby able to prevent an escalation of 
violence. Anocracies do not permit the expression of 
oppositional opinion yet are not in a position to sup-
press dissidents effectively (Fearon and Laitin, 2003). 
They therefore seem to be more prone to conflict 
than authoritarian states.

War and conflict research  3.3

10. Flooding and landslides in  Venezuela, 1999: After one of the most severe natural disasters in Latin America, looting was wide-
spread. Soldiers fired warning shots in order to protect the delivery of food supplies. According to reports by human rights 
organizations, in the process of re-establishing public order alleged looters were subject to summary executions.

11. Flooding in West Bengal (India), 2000: Due to delays in the distribution of aid supplies, trains and aid convoys were looted, 
aid workers were attacked and aid trucks were stolen. In order to protect one aid convoy, police fired warning shots. At the 
political level, blame was attributed to the regional state government.

12. Hurricane Ivan in Haiti, 2004: The distribution of international aid supplies was accompanied by violence; convoys were 
looted and lorries stolen by force. Armed gangs posed a considerable security problem during the entire emergency aid oper-
ation.

13.  Hurricane Katrina in New Orleans (USA), 2005: Disaster victims went into stores in many parts of the city and stole vital 
supplies. There were reports of gangland activity and violent crime. Public order was re-established only with the help of 
armed members of the National Guard. Inadequate disaster management plunged the government into a crisis of public con-
fidence.
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Despite the consensus that exists regarding the 
high level of vulnerability to conflict in anocracies, 
there is lively debate among researchers in this field 
as to whether democracies display a fundamentally 
smaller tendency towards conflict than autocracies. 
On the one hand, political liberalization appears 
to lower the risk of war – at least, democracies do 
not wage wars against one another and are consid-
ered, for this reason among others, to be relatively 
less prone to conflict in comparison with autocra-
cies (Hauge and Ellingsen, 1998; Gurr, 2000; Elba-
dawi and Sambanis, 2000). On the other hand, it can 
be demonstrated that democracies are affected just 
as frequently as autocracies by violent internal con-
flict (Fearon and Laitin, 2003; Collier and Hoeffler, 
2004). Furthermore, Reynal-Querol (2002) finds that 
democracies constituted on the basis of a ‘winner-
takes-all’ form of election law are relatively more 
prone to conflict than democracies that manage bet-
ter – at least in part – to take account of the interests 
of minorities and to protect minority rights.

Regardless of political  constitution, states with 
weakly developed governance structures are consid-
ered to be fundamentally more vulnerable to conflict 
in comparison with states that have strong govern-
ance structures and consolidated forms of govern-
ment (Fearon and Laitin, 2003; Lacina, 2004). This has 
to do, above all, with the effective maintenance of the 
state monopoly on violence (Section 4.2.1). However, 
strong governance structures and governance capac-
ity do not necessarily correlate with a democratically 
constituted state. These findings have also been con-
firmed by environment and conflict research, with 
Homer-Dixon (1999) and Bächler (1998) establish-
ing a correlation between political stability, legiti-
macy and state capacity and vulnerability to conflict.

3.3.2 
Economic factors

3.3.2.1 
 Economic performance and distributive justice

A general link is universally acknowledged to exist 
between the  economic development of a country 
and its vulnerability to conflict. In particular, a low 
level of  economic development increases the risk of 
conflict within societies (Collier and Hoeffler, 2004; 
Fearon and Laitin, 2003; Fig. 3.2-5). Some studies 
even identify the level of economic development as 
the key explanatory factor in the violent escalation 
of conflict (Hauge and Ellingsen, 1998; Smith, 2004). 
The level of economic development can be ascer-
tained in a number of ways, including economic per-

formance, the size of the agricultural sector or the 
vulnerability of a country to price fluctuations on 
the international markets (Avery and Rapkin, 1986). 
Some scholars assume a linear connection, so that the 
higher a country’s per capita economic performance, 
the lower is its vulnerability to conflict (Hauge and 
Ellingsen, 1998). Others, by contrast, assume a non-
linear relationship and stress that economic growth 
in very poor countries can give rise to political insta-
bility and an increased likelihood of conflict, while in 
more affluent countries it tends to reduce the risk of 
war (Gates, 2002).

Various lines of causality are discussed in this 
regard as a means of explaining the links between the 
level of economic development and the likelihood of 
conflict. Fearon and Laitin (2003), for example, point 
out that a low per capita GDP is generally accompa-
nied by low-level governance capacity in the country 
concerned. The greater the capacity of a state, how-
ever, the more effectively it is able to solve prob-
lems, suppress potential unrest and integrate dissatis-
fied groups. Collier and Hoeffler (2004) focus on the 
extent to which oppositional groups prepared to use 
violence are able to organize an uprising at all, which 
depends crucially on their access to resources. Avery 
and Rapkin (1986), by contrast, emphasize that polit-
ical destabilization is caused above all by the dynamic 
of international markets – by price shocks, for exam-
ple – whose impacts are mediated through a coun-
try’s level of development. Thus, countries that are 
dependent on the export of a single commodity, or a 
few commodities, are affected particularly severely 
by falling world market prices and are therefore 
likely to experience a greater degree of vulnerabil-
ity to conflict.

In addition to economic development, people’s 
share in public goods and the distribution of eco-
nomic prosperity are also relevant to conflict. Coun-
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Figure 3.2-5
Predicted likelihood of the emergence of new conflicts within 
five years in relation to per capita income. The figure shows 
an average function over countries and points in time.
Source: UN Millennium Project, 2005
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tries in which the gap between the most affluent and 
the poorest sections of the population is especially 
large are considered to be fundamentally more prone 
to conflict. One specific aspect of poverty and distrib-
utive justice that deserves particular attention in the 
predominantly agriculture-based developing coun-
tries is the issue of land rights and the relevance of 
different sorts of land use systems to conflict (Ca rius 
et al., 2006).

3.3.2.2 
Natural resources

The existence of natural resources in a country and 
the way these are used also plays a crucial role in 
economic development. It continues to be a topic 
of lively debate whether the existence and export of 
natural resources influences a country’s vulnerability 
to internal conflict, and under what conditions this is 
the case. De Soysa (2000), for example, takes the view 
that the occurrence of abundant renewable resources 
in otherwise poor countries and of non-renewable 
resources in every country serve to increase the like-
lihood of armed conflict. Collier and Hoeffler (2004) 
assume a non-linear relation between the propor-
tion of raw materials exports and agricultural prod-
ucts as part of a country’s GDP on the one hand and 
the risk of civil war on the other. From this perspec-
tive, the risk of conflict is greatest when exports of 
raw materials and agricultural products amount to 
roughly one third of GDP. If this proportion is lower, 
the risk falls. However, if it is higher, the state gener-
ally has sufficient capacity to either fend off rebellion 
or to make it an unattractive option. Le Billon (2001, 
2002) assumes further that states with a large degree 
of dependence on natural resources are prone to a 
greater risk of conflict because some natural  mineral 
resources, such as diamonds, are vulnerable to theft. 
Additionally, dependence on natural resources can 
have a distorting influence on economic and political 
life. The way violent conflict is conducted in such cir-
cumstances depends on who has what access to the 
relevant resources.

A perspective differentiated according to natu-
ral resources shows that the export of crude oil in 
particular appears to increase a country’s vulnerabil-
ity to conflict. Studies by Ross (2004a, b), for exam-
ple, show that oil, minerals and drugs increase the 
likelihood of conflict, whereas no linkage is appar-
ent between various agricultural products and armed 
conflict. One possible explanation for this could be 
that countries with large oil reserves frequently have 
weak governance structures and, as ‘rentier econo-
mies’, tend to neglect other economic sectors.

3.3.3 
Societal stability and demography

3.3.3.1 
Population trends

A recurring theme of conflict research in general 
and of environment and conflict research in partic-
ular are the assumed linkages between socio- demo-
graphic dynamics,  population density and the abso-
lute size of a country’s population on the one hand, 
and its vulnerability to conflict on the other. Hauge 
and Ellingsen (1998) and de Soysa (2002), for exam-
ple, concentrate on the relevance of population den-
sity to conflict and find that countries with a high 
population density seem to be more prone to vio-
lent conflict than countries with a lower population 
density. Fearon and Laitin (2003), by contrast, look 
at the influence of the size of a country’s population 
on its vulnerability to conflict and come to the con-
clusion that countries with large populations face an 
increased risk of conflict. Collier and Hoeffler (2004), 
working on the same set of issues, have calculated 
that the risk of conflict increases in proportion with 
the size of the population, but that a high population 
density correlates to a lesser extent with vulnerability 
to conflict. In addition, findings from PRIO show that 
high  population growth per se is not likely to cause 
conflict, and does so only in combination with a scar-
city of utilizable land (Urdal, 2005).

3.3.3.2 
Socio-cultural composition of the population 

It is unclear what the precise connection is between 
the heterogeneity of a country’s population and the 
country’s vulnerability to internal societal conflict 
involving violence. Montalvo and Reynal-Querol 
(2003) and Reynal-Querol (2002) hold the view that 
certain forms of population heterogeneity increase 
vulnerability to  conflict. They suggest that a situation 
of societal polarization in which an ethnic, linguis-
tic, cultural or religious majority exists over against 
an almost equally large minority holds the greatest 
potential for conflict escalation. This is especially the 
case when low incomes coincide with social exclu-
sion. Steward (2004) makes a similar argument when 
she points out the danger of ‘horizontal inequal-
ity’ between regional, ethnic, economic or religious 
groups running parallel with political and economic 
dimensions. Whether a high degree of ‘horizontal 
inequality’ between various groups ultimately leads 
to conflict is influenced, among other things, by the 
status of these groups within the society.

War and conflict research  3.3
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Other research work, however, stresses that the 
socio-cultural diversity of a society has no influence 
on the likelihood of conflict within a country and may 
possibly even reduce the likelihood of conflict. Fearon 
and Laitin (2003), for example, reach the conclusion 
that a larger ethnic, religious or other socio-cultural 
heterogeneity has no correlation with a greater like-
lihood of conflict. The likelihood of conflict, accord-
ing to them, does not grow even when groups become 
polarized or individual groups are disadvantaged. 
Collier and Hoeffler (2004) argue that it is not polar-
ization itself that increases vulnerability to conflict, 
but rather that the dominance of one ethnic group is 
the deciding factor. Collier (quoted in Smith, 2004) 
even holds the view that the existence of multiple eth-
nic and religious fractions lowers the risk of conflict. 
In sum, the various views converge on the assessment 
that cultural and ethnic differences do not necessar-
ily increase the risk of conflict but can, in principle, 
be instrumentalized for political purposes. The real 
danger thus exists in the deliberate political exploita-
tion of such differences (Lohrmann, 2000). The study 
by Carius et al. (2006) also underscores the fact that 
cultural and ethnic tensions frequently represent an 
important contextual factor, particularly in environ-
mental conflicts.

3.3.3.3 
History of conflict

A broad-based consensus exists regarding the fact 
that countries that have experienced  war or armed 
conflict on their territory in the recent past bear a con-
siderably higher risk of conflict than countries where 
this does not apply (Gates, 2002; Walter, 2004). Hegre 
et al. (2001) explain this by referring to the special 
difficulty of resolving the security dilemma typical in 
post-conflict situations. Collier et al. (2003) make the 
additional point that a past conflict probably intensi-
fies other risk factors, which in turn increase the like-
lihood of conflict. They name factors such as political 
instability, frequent  regime change, low-level eco-
nomic development and a large, potentially violent 
diaspora supported from abroad.

Analysis of interstate wars reaches comparable 
conclusions, namely, that states that wage war against 
one another have usually already experienced fre-
quent violent conflict with one another in the past. 
Thus, the likelihood that two warring states will wage 
war against one another again in the future seems to 
grow significantly (Bremer, 2000). Social constructiv-
ist research explains this link in part by showing that 
rivalries between warring parties are reproduced 
through hostile actions (Adler and Barnett, 1998).

3 Known conflict impacts of environmental change

3.3.4 
 Geographical factors

The influence of geographical factors on the degree 
of risk of both violent intrastate conflict and inter-
state war, as well as on the course such conflicts take, 
is also undisputed. As far as ‘internal’ geographical 
factors are concerned, it is assumed that countries 
whose territory extends over large areas of rough 
terrain (e.g. mountainous terrain in Afghanistan and 
Pakistan), are more prone to conflict than countries 
with more accessible regions, because rough ter-
rain provides ideal defensive cover for rebel groups 
(Fearon and Laitin, 2003).

With regard to ‘external’ geographical factors, 
countries with a neighbouring state in which there is 
armed conflict are generally more at risk than coun-
tries where this is not the case (Ward and Gleditsch, 
2002; Buhaug and Gleditsch, 2005), due to the con-
crete danger of such conflicts ‘spilling over’. The rea-
sons that have been identified for this are military 
infiltration, provision of rebel cover in the neigh-
bouring country, refugee flows, political and ideo-
logical ‘infection’ (‘demonstration effect’) and group 
solidarity (Buhaug and Gleditsch, 2005). However, 
not all types of conflict are equally likely to spill over 
into neighbouring states. While separatist conflicts 
(Buhaug and Gleditsch, 2005) and ethnic and other 
identity-based conflicts (Sambanis, 2001) increase the 
risk of conflict in neighbouring countries, those that 
are waged over access to central government power 
do not generally spill over. Furthermore, not all states 
are considered to be equally at risk. Small, democrat-
ically constituted and rich states seem to be largely 
immune to spillover conflicts, while states that have 
a high risk of conflict in any case are considerably 
more vulnerable (Buhaug and Gleditsch, 2005).

Wars between countries are also waged predomi-
nantly by states that share a common border (Vasquez, 
2000). Indeed, the fact of being neighbouring states 
itself may even be the most important factor for pre-
dicting interstate wars (Raknerud and Hegre, 1997). 
States whose territories border one another gener-
ally have a high potential for conflict with regard to 
disputes over natural resources, cross-border migra-
tion and other typical interstate conflict issues. The 
large number of smaller, less powerful states gener-
ally do not have the means to wage wars over large 
distances (Boulding, 1962; Gleditsch, 1995).
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3.3.5 
International distribution of  power and 
interdependencies 

Of particular significance for violent interstate con-
flict are the distribution of power between states and 
the degree of their  interdependence. It is widely rec-
ognized that the risk of an armed encounter between 
states increases when the difference in power between 
them is reduced. Stable asymmetries of power between 
two states correlate far less with interstate violence 
than balances of power or decreasing imbalances of 
power. This empirically robust finding is explained by 
reference to the fact that weaker states tend to fall in 
with stronger states when conflicts of interest are at 
issue. Moreover, stronger states generally begin wars 
against weaker states only when they assume that 
avoiding war in the present will have serious conse-
quences for the future (Geller and Singer, 1998; Rus-
sett and Oneal, 2001). In addition, it is evident that 
large powers are more likely to become involved in 
interstate wars than smaller, weaker countries.

A growing number of studies put forward the view 
that interstate interdependencies reduce the risk of 
war. There is growing agreement about the fact that 
economic interdependence inhibits the potential for 
conflict through trade and international capital flows 
(Russett and Oneal, 2001; Gartzke et al., 2001). What 
remains doubtful is the extent to which growing inter-
state economic interdependence also inhibits con-
flicts within societies. In cases where trans national 
economic relations and interests dominate and con-
strain national development efforts, it is also plausi-
ble that conflicts may be induced. Wolf (2006), for 
example, assumes that, in view of the trend towards 
transnational  privatization in the water sector, it is 
far more likely that local revolts over water directed 
at transnational corporations will escalate than that 
violent cross-border conflicts over water courses will 
occur.

With regard to political interdependencies, the 
empirical findings clearly support institutional-
ist assumptions, according to which states that are 
members of the same international organizations 
will wage war less frequently against one another 
than states that share no common membership in an 
international organization or that coincide in only a 
few (Russett et al., 1998; Russett and Oneal, 2001). 
The main reason given for this is that international 
organizations mitigate the security dilemma posed 
by the ‘anarchic’ world of states. Moreover, as coop-
erative relationships increase and particular fields of 
policy become subject to greater regulation, the costs 
of using violence increase, which in turn reduces the 
likelihood of conflicts being dealt with through vio-
lence.

3.3.6 
Main findings of conflict research 

Research on war and conflict has gathered exten-
sive data concerning which states and societies are 
particularly prone to armed conflict, so that its find-
ings are now supported by a range of basic assump-
tions that are empirically robust. Widespread unan-
imity exists about the fact that countries are espe-
cially prone to violent conflict within their own bor-
ders when at least one – though generally several 
– of the following factors apply: they are anocratic 
(that is, neither clearly democratic nor clearly auto-
cratic) in constitution, have weak state structures and 
capacities, are at a low level of economic develop-
ment, have a large population and/or a high popula-
tion density, are characterized by rough terrain, bor-
der on a neighbouring country in which a violent con-
flict is being waged, and/or have themselves experi-
enced violent conflict in the very recent past on their 
own state territory.

Research shows that interstate wars are likely to 
occur above all when conflicts of interest between 
democratically and autocratically constituted states 
escalate, when territorial conflicts become virulent, 
when a  balance of power exists between states (or an 
existing imbalance of power decreases), when no or 
only few interdependencies exist between the con-
flicting parties, when the countries are neighbours 
and when the states waging war against one another 
have already done so in the past. 

3.4 
Conclusions

As is clear from this overview, the interconnections 
between environmental conditions, society and con-
flict are extremely complex. This is due to the diver-
sity of mutual dependencies between political, soci-
etal and economic factors on the one hand and eco-
system factors such as availability of water, soil qual-
ity and climate change on the other. Nonetheless, 
overall it is possible to record the following key find-
ings of environmental and conflict research, which 
counter the partially alarmist views that prevail in the 
media and caution against any rash policy moves:
• An escalation of violent conflicts that might be 

regarded as genuinely ‘environmental conflicts’ is 
not currently likely to occur. 

• Environmental degradation may be one factor of 
conflict among many, but it is socio-economic fac-
tors and governance problems above all that are 
decisive.
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• Conflicts that display a marked environmental 
dimension are generally limited to a local area, 
while some are also of a cross-border nature.

Little can be said about future longer-term develop-
ments on the basis of these findings, however. While 
there is a growing body of scientific evidence about 
climate change and its potential consequences, know-
ledge about the resulting tendency towards violence 
both within and between countries remains hazy.

In order to reach a more accurate assessment of 
the relevance of climate change and environmental 
change to security, WBGU seeks to open up the 
debate by incorporating the following considera-
tions:
• Studies on environment and security to date have 

focused on environmental change that is limited to 
a locality or region, such as soil degradation, water 
scarcity and conflicts over resources. In contrast 
to this, WBGU seeks to focus its analysis on the 
destabilizing influences of climate change and its 
potential to trigger conflict around the world. 

• Empirical research to date has been concerned 
with the period from 1980 up to the turn of the 
millennium. Taking a new look through the lens of 
climate change requires an extension of the ana-
lytical time horizon because the security-relevant 
disruption that is to be expected as a result of cli-
mate change is only likely to occur in the coming 
decades.

• Previous studies in the context of environment and 
security have looked above all at the area of devel-
opment cooperation practice. As the findings from 
research into the causes of war suggest, however, 
avoidance of conflict requires action on many lev-
els and in a variety of contexts. In the context of 
climate change, this applies not least to the inter-
national centres of power, given that future devel-
opment policy success depends crucially on reso-
lute action on climate policy from these quarters.

• Research on  environment and conflict has been 
dominated largely by political science. Transdisci-
plinary – or even interdisciplinary – cooperation 
with the natural sciences and other social sciences 
has so far occurred only tentatively or not at all. 
The WBGU report deliberately approaches the 
theme from the interdisciplinary perspective of 
global change research.
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4.1 
Introduction

Environmental changes pose major challenges to the 
problem-solving capacities of states and societies. It 
must be assumed that all the ensuing threats to secu-
rity will be greatly exacerbated by global climate 
change. Never before has a world population of more 
than six thousand million people been confronted 
with such rapid and profound change in its natural 
environment. The link between stable and effective 
political institutions and the risks associated with cli-
mate change is therefore of major significance. 

WBGU anticipates that two structural trends 
affecting the constitution of the nation states and the 
global political order will fundamentally impair their 
capacities to adapt to and mitigate climate change: 
• Weak and fragile states: It is becoming appar-

ent that states which, based on current informa-
tion, are classed as weak or fragile (Box 4.2-1), are 
poorly equipped to protect their societies from the 
impacts of global climate change. These impacts 
have the potential to exacerbate the destabiliza-
tion of these states by intensifying the problems 
they face, and in extreme cases, may even be a con-
tributory factor in their collapse (Section 4.2). The 
concern, then, is that the number of weak and fra-
gile states could increase further as a result of una-
bated climate change.

• Unstable  multipolarity: A structural shift in global 
politics can currently be observed, driven prima-
rily by the economic and political rise of  China and 
 India. In the new multipolar  world order which is 
likely to emerge, the cooperation that is essen-
tial for the effective management of major glo-
bal problems such as climate change and poverty 
could be seriously impaired or even deadlocked 
completely (Section 4.3). The global challenge in 
the next two decades is to master two Herculean 
tasks simultaneously: achieving a peaceful tran-
sition of power in the international system, and 
developing and implementing effective multilat-
eral policies to mitigate dangerous climate change. 

It is extremely uncertain, at this stage, whether 
both will succeed.

4.2 
State fragility and the limits of governance

Not all states and regions are equally exposed to 
the risk of destabilization due to the effects of cli-
mate change. This risk depends on how severely they 
are impacted by climate change and their capac-
ity to respond effectively. However, many countries 
which are already characterized by state fragility will 
be affected in both ways: they will be exposed to a 
relatively severe degree to the impacts of climate 
change, and their problem-solving capacities are 
poor at best. However, this does not mean that devel-
oped or  newly industrializing countries will necessar-
ily remain unscathed. As  Hurricane Katrina demon-
strated in the  USA in 2005, flood disasters, for exam-
ple, undoubtedly have the potential to trigger a break-
down in public order, at least for a brief period, even 
in highly developed societies. Given that such disas-
ters could occur more frequently, with greater sever-
ity and in several places simultaneously in future, this 
could become a problem for developed countries as 
well over the long term (Sections 7.2.3 and 7.8.2). 
Coastal regions are typically the hub of a dense sup-
ply infrastructure (e.g. energy and water supply pipe-
lines, regional concentration of energy infrastructure 
or ports of supply) or international trade structures 
(e.g. dependency on just-in-time production and high 
mobility through transportation networks), resulting 
in significant vulnerabilities to the risks posed by cli-
mate change. 

Nonetheless, it seems unlikely at present that dis-
tortions will occur in the developed countries with 
such severity that massive security problems will 
ensue. It may be assumed that the developed coun-
tries will mainly be affected as target countries for 
migration and as financial donors ( humanitarian 
assistance). In its analysis, WBGU therefore focuses 
primarily on the group of countries which can already 
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be classed as weak or fragile and whose problem-
solving capacities are poor.

4.2.1 
Characteristics of state fragility

Countries’ governance capacity is a key factor for the 
prevention or management of inter and intrastate 
armed conflicts. This applies irrespective of the cause 
of the conflict: in other words, it initially makes no 
difference whether the conflict dynamic is driven 
mainly by socio-economic, environmental or other 
factors. Individual countries’ governance capaci-
ties vary, sometimes very considerably, and there is 
a close correlation between these capacities and the 
vulnerability of the states and societies concerned. 

Against this background, the ‘state failure’ phe-
nomenon plays a key role in political theory and 
practice. It first emerged as a theme in social science 
discourse in the late 1980s and has acquired major 
significance and topicality in the security debate in 
the wake of the 9/11 attacks. 

The scientific conceptualization of the phenome-
non termed ‘state failure’ is difficult and contentious 
(Schlichte, 2005), as is apparent from the multitude 
of analogous terms used. Authors refer, for example, 
to  weak states, quasi-states and shadow states; to fra-
gile, eroding and precarious states; to para-states; to 
failing, collapsing and collapsed states; and to state 
implosion, state collapse and states at risk, to cite just 
a few examples (Jackson, 1990; Herbst, 1996; Tetzlaff, 

1999; von Trotha, 2000; Spanger, 2002; Milliken and 
Krause, 2003; Rotberg, 2003; Ottaway and Mair, 2004; 
Roehder, 2004; Schneckener, 2004). Despite some-
times considerable differences of opinion on matters 
of detail, there is a broad consensus that states char-
acterized by state fragility lack the capacity to fulfil 
three core functions:
1. to guarantee the state’s monopoly on the use of 

force, internally as well as externally; 
2. to safeguard socio-economic welfare through the 

provision of basic public services such as infra-
structure, health and education; 

3. to maintain institutions that are essential for the 
rule of law and to establish and enforce legal and 
social norms and public order.

The establishment of institutional arrangements to 
safeguard social participation is often regarded as the 
fourth core function in terms of a democratic state 
ideal (Roehder, 2004). However, as a criterion for 
 state stability, this is contentious because empirically, 
it can be shown that numerous states under autocratic 
regimes have proved to be extremely stable, whereas 
democratization processes tend to have a destabi-
lizing effect, at least in some phases. WBGU there-
fore bases its analysis mainly on the three core func-
tions listed above. According to this definition, states 
which perform one or more of these functions poorly 
should be regarded as weak and fragile states. States 
which have lost all their capacity to fulfil these core 
functions are  failed states and in extreme cases, their 
continued existence may be at risk. So the quest for 
state stability is not simply the pursuit of an abstract 
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Box 4.2-1

Qualitative categorization of state stability

• Consolidated states: Ideal-typical modern nation states 
in which all three core functions are safeguarded in the 
long term, represented primarily by the  OECD coun-
tries. May also include consolidating states which are 
recognizably undergoing a sustainable transformation 
process towards a democratically constituted state with 
market economic structures (e.g.  Costa Rica, Chile, 
Estonia, Latvia, Lithuania, Slovenia, South Africa). 

• Weak states: States in which the monopoly on the use of 
force is still largely safeguarded but which display grave 
deficiencies in fulfilling the welfare and rule of law func-
tions. Examples include Eritrea, Uganda, Venezuela, 
Macedonia and Albania. Authoritarian or semi-authori-
tarian Islamic/Arabic regimes often fall into this cate-
gory: despite appearing strong with regard to stability 
and basic public service provision, they perform poorly 
in fulfilling the rule of law and welfare functions (e.g. 
Saudi Arabia, Egypt, Iran). 

• Fragile states: Here, the state continues to perform in 
essence welfare and rule of law functions. . However, its 

monopoly of the use of force is either severely restricted 
or entirely absent, and it does not completely control 
its territory or external borders. Many states which are 
formally democratic but which are challenged by sepa-
ratist forces fit in this category (e.g. Colombia, Sri Lanka, 
Indonesia, Georgia), but others are authoritarian states 
(e.g. Sudan, Nepal).

• Failed states / state collapse: A state may be regarded as 
failed if none of the three state functions is effectively 
performed. As the example of  Somalia/Republic of 
Somaliland shows, the ‘failed state’ category does not 
necessarily imply chaos or anarchy, generally because 
relatively powerful non-state actors emerge in place of 
the failed state and perform or substitute key regula-
tory functions. Besides Somalia, Afghanistan, Iraq and 
the Democratic Republic of Congo can currently be 
regarded as failed states. However, this category does 
not apply to processes in which several new states are 
formed from a predecessor state, either relatively peace-
fully (e.g. the Soviet Union in 1991, Ethiopia/Eritrea in 
1991, Czechoslovakia 1993) or by violence (e.g. Pakistan/
Bangladesh in 1971, Yugoslavia in 1995), which must be 
considered separately.

Source: WBGU, based on Schneckener, 2004
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constitutional theory and an end in itself; it is a polit-
ical necessity, enabling the state to perform the core 
functions without which peaceful social relations in 
the complex interaction of our modern societies are 
well-nigh impossible.

In the analysis of states, it has proved helpful to 
establish differentiated categories based on an ideal-
typical continuum of state stability. At the positive 
end of the spectrum, there is the fully-functioning 
modern nation state which meets all three criteria 
(e.g.  Norway); at the negative end, there is the failed 
state which, when measured against legal and formal 
criteria, is barely recognizable as a state at all (e.g. 
Somalia). Based on Schneckener (2004), four cate-
gories representing diminishing quality of state sta-
bility are presented, with distinctions being drawn 
between consolidated, weak, fragile and failed states 
(Box 4.2-1). However, the classification of the vari-
ous individual states can only ever be transitory, pre-
senting a snapshot of current conditions and trends, 
and it is not always possible to draw a clear distinc-
tion between weak and  fragile states, for example 
(Roehder, 2004; Schneckener, 2004).

Numerous examples bear witness to the ‘state fra-
gility’ phenomenon in its various facets and forms. 
From a regional perspective, sub-Saharan Africa is 
particularly striking; many countries here can be clas-
sified as weak (Mehler, 2002; Grimm and Klingebiel, 
2007). Indeed, as many as one-third of them are con-
sidered to be at acute risk of state failure (Roehder, 
2004). However, examples of weak states also exist 
in Asia (e.g. Afghanistan), South-East Europe (e.g. 
the Serbian province of Kosovo) and  South America 
(e.g. Colombia). 

Causes
It should be noted, first and foremost, that there is 
still a lack of reliable empirical research about failed/
failing states, especially as regards the causes of state 
failure processes. According to one plausible causal 
model, state failure is triggered when the state first 

ceases to deliver essential public goods and thus for-
feits its legitimacy. Only then are the state’s own 
institutions affected: the administrative apparatus’s 
capacity to act gradually diminishes and the state 
loses its tax sovereignty and monopoly on the use of 
force, etc. (Lambach, 2005). 

What is undisputed is that the erosion of the 
state’s monopoly on the use of force often triggers 
intrastate spirals of violence which in turn have a 
destabilizing effect. Many security problems result 
from the breakdown of law and order which typically 
occurs first in peripheral border regions or urban 
slums where the state has a low level of penetra-
tion. The spread of organized crime and  criminal vio-
lence are then almost inevitable (Ottaway and Mair, 
2004). The threat is compounded by  corruption and 
lack of capacity of the state’s law enforcement agen-
cies (especially the police), which leave a vacuum of 
power that is then gradually filled by non-state actors 
such as private security companies, vigilantes, militias 
and warlords. To move closer to an analytical evalu-
ation of the causes of state fragility, a distinction can 
be made between structural, process and trigger fac-
tors, according to Schneckener (Box 4.2-2).

Manifestations
The weakening of state structures to the point of pos-
sible state collapse by definition affects individual 
states, so analysis must focus on the national level. 
However, the phenomenon of state fragility becomes 
a matter for international politics once the impacts 
of such failure spill over the borders of the directly 
affected state. Weak and fragile states have a desta-
bilizing effect on neighbouring states and regions, 
e.g. through cross-border migration or black mar-
kets. Furthermore, fragile states are considered to 
be vulnerable to ‘ new wars’ (Kaldor, 1999) and, it is 
assumed, can become safe havens for terrorist organ-
izations and centres for the trade of  drugs and arms. 
For that reason too, it is in the international commu-
nity’s interest not to ignore weak and fragile states 
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Box 4.2-2

State fragility:  Destabilizing factors

• Structural factors: Conditions which relate to natural 
features of a country, e.g. minerals or climate, and long-
term political, cultural and socio-economic character-
istics, e.g. ethnic diversity, demographic development, 
‘colonial legacy’, regional power constellations. 

• Process factors: Conditions which in the medium term 
trigger or drive the erosion of states, with the response 
of the actors involved (especially elites) to internal or 
eternal crises playing a key role. Includes political instru-

mentalization of social discontent or of ethnic/cultural 
differences, political or religious extremism, separatist 
tendencies, repression by the state, corruption and mis-
management, privatization of violence, economic crises, 
etc. 

• Trigger factors: Conditions which trigger abrupt change, 
including factors which may result from longer-term 
developments with a catalytic effect. Examples are mili-
tary intervention, refugee flows, military coups and revo-
lution, massive violent repression of the opposition (e.g. 
massacres), social unrest, famine, civil war, etc. 

Source: Schneckener, 2004
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but to utilize the available opportunities to consol-
idate these states’ institutions and structures (UN, 
2004; for a critical appraisal, see Schlichte, 2005).

Policy options
In light of the risks posed by weak and fragile states, 
the question which arises is this: in extreme cases, who 
is prepared to intervene in collapsing states or acute 
trouble spots, and when, under which circumstances 
and on which political basis? Various policy options 
have been discussed in this context, e.g. in the frame-
work of the Democracy and Rule of Law Project 
established by the Carnegie Endowment for Inter-
national Peace and the German Institute for Inter-
national and Security Affairs (SWP), which identify 
three basic approaches that put security and stability 
first (Ottaway and Mair, 2004):
• Long-term strategies to promote economic devel-

opment and thus achieve the desired reduction in 
fragility and vulnerability; 

• Military interventions by international troops in 
acute crises in order to restore order at domestic 
level in the short term; 

• Non-military interventions (external assistance) 
aimed at the targeted short-term stabilization of 
specific state functions within a country at risk.

These approaches involve sometimes considerable 
risks both for the directly affected states and socie-
ties and for the intervening external actors. They are 
discussed critically in the literature, with a primary 
focus on the interfaces between security and devel-

opment policy (Faust and Messner, 2004; Klingebiel 
and Roehder, 2005; Debiel et al., 2005).

Within the framework of the Fragile States Group 
set up by the OECD  Development Assistance Com-
mittee (DAC), a short list of working principles, the 
Principles for Good International Engagement in 
Fragile States and Situations (Box 4.2-3), was adopted 
in April 2007. As part of the DAC's work programme 
for the next two years, the practical implementation 
of these principles will be a key focus of the interna-
tional consultations. 

4.2.2 
Destabilizing effects of environmental 
degradation

The role of environmental degradation in the pro-
cess of state failure has not yet been studied explic-
itly. Instead, attention has focussed primarily on 
natural resources and issues of political economy 
rather than on the environment as a factor in the eco-
logical sense. For example, the exploitation of natural 
resource deposits, especially oil but also diamonds or 
precious metals, has been discussed by many authors 
(Berdal and Malone, 2000; Collier et al., 2003). 

In essence, however, various regional and local 
environmental changes whose intensity is increased 
by global influences can operate as destabilizing fac-
tors if they lead to genuine impairment of the state’s 
capacity to perform its core functions. For example, 
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Box 4.2-3

OECD-DAC: Principles for Good International 
Engagement in Fragile States and Situations 

• Take context as a starting point: It is essential to under-
stand the specific context in each country – blue-print 
approaches for the stabilization of fragile states should 
be avoided.

• Do no harm: Negative impacts through international 
 interventions must be carefully avoided. 

• Focus on state-building as central objective: International 
engagement should focus on strengthening the capabil-
ity of states to fulfil their core functions.

• Prioritize prevention: An emphasis on prevention will 
reduce fragility, and lower the risk of future crisis and 
violent conflict. 

• Recognize the links between political,  security, and devel-
opment objectives: The challenges faced by fragile states 
are multi-dimensional. Tensions and trade-offs between 
objectives need to be addressed (‘Whole of Government 
Approach’).

• Promote non-discrimination as a basis for inclusive and 
stable societies: Real or perceived discrimination needs 

to be avoided as it is associated with fragility and conflict 
and can lead to service failure. 

• Align with local priorities in different ways in different 
contexts: Where governments demonstrate political will 
to foster development, international actors should seek 
to align assistance. Functioning systems within existing 
local institutions should be strengthened and activi-
ties avoided which undermine nation-building, such as 
developing parallel structures.

• Agree on practical coordination mechanisms between 
international actors: Close coordination of engagement 
between international actors is important to avoid incon-
sistencies and thus undermine stabilization efforts.

• Act fast, but stay long enough to give success a chance: 
Assistance to fragile states must be flexible enough to 
take advantage of windows of opportunity at the same 
time as being prepared for longer-duration engagement. 
Volatility of engagement is often potentially destabi-
lizing.

• Avoid pockets of exclusion: International actors need to 
address states where international engagement and aid 
volume is low to avoid destabilization.

Source: OECD Document DCD/DAC(2006)62 of 24 
November 2006
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storm and flood disasters can be a typical trigger for 
destabilization (Box 4.2-2). Depending on the spe-
cific context and perspective, famine due to soil deg-
radation and water scarcity can be classed as a struc-
tural factor (e.g. long-term climate change) or a pro-
cess factor (e.g. political instrumentalization). Such 
impacts of environmental change have the poten-
tial to destabilize states and societies and in  extreme 
cases may even lead to state collapse.

It is likely that increased environmental stress 
resulting from progressive environmental degrada-
tion itself operates as a structural factor which can 
take a variety of forms (e.g.  air pollution, water con-
tamination, toxic waste). Environmental stress often 
occurs where the external costs of humans’ use of 
nature are not internalized. The precarious effects 
of the ensuing environmental degradation are often 
only visible over the long term, but then may reach 
a critical level which can also trigger destabilization 
and violent conflicts (the pollution of the Niger Delta 
by the oil industry is a case in point). Such destabi-
lization can affect the domestic constitutional struc-
ture of individual states as well as interstate rela-
tions. Weak and fragile states can thus have an indi-
rect ‘spillover’ effect on the wider region and on the 
international community as a whole. 

At present, there is little empirical evidence to sug-
gest that the high conflict relevance of weak and fra-
gile states is significantly increased by environmental 
degradation. Wherever destabilization and state fail-
ure processes have been described to date, a var-
iety of factors has always come into play. One issue 
which should be considered, however, is whether and 
to what extent this might change in future if envir-
onmental stress and possible conflict constellations 
arise on a hitherto unprecedented scale. 

Empirically, the number of states that must be 
considered potentially at risk of further destabiliza-
tion is very large. The potential risk is greatest in the 
low-income countries. However, even some  middle-
income countries, such as Venezuela, Jordan, and 
 Kazakhstan, qualify as weak or fragile states (Otta-
way and Mair, 2004). Over the long term – i.e. the 
period to 2050 or beyond – destabilization of states 
which at present are still characterized by consoli-
dated statehood could also occur. Environmental 
changes on an unprecedented scale could be a driv-
ing force behind this development.  Hurricane Kat-
rina which hit the US coast in August 2005 and dev-
astated the city of  New Orleans shows that even well-
performing industrialized countries can face major 
problems as a result of environmentally induced 
extreme events. 

In view of the regional and global environmental 
changes which may occur in future, the environ-
ment-security nexus may have to be re-evaluated 

for some countries and regions. Depending on the 
extent to which weak and fragile states are integrated 
into world trade, multilateral cooperation and trans-
national political processes, critical developments in 
the affected regions and countries are relevant to the 
international community as well. A key task in future 
is therefore to limit the number of at-risk countries 
by drawing on current information to identify the 
specific causes of their fragility and develop appro-
priate policy responses. 

In WBGU’s view, these are likely to be states which 
are classed as critical in various crisis and govern-
ance indices (Foreign Policy, 2006; Freedom House, 
2006; World Bank, 2006b; AKUF, 2007). According to 
the indices drawn up by the  World Bank (Bad Gov-
ernance Index), Freedom House (Level of Freedom 
Index), the Hamburg-based Working Group on the 
Causes of War (AKUF; Prevalence of Armed Con-
flict) and the Failed States Index compiled by the 
Fund for Peace and Foreign Policy journal, the fol-
lowing states must be judged as critical against at 
least two of these four indices (the number of indi-
ces in which the country is cited is stated in brackets; 
Fig. 4.2-1), even though the assessment bases used in 
these indices vary in some cases very widely:
• Sub-Saharan Africa: Burundi, Chad, Central Afri-

can Republic, Côte d'Ivoire, Democratic Repub-
lic of Congo, Liberia, Nigeria, Sudan (four each), 
 Angola,  Ethiopia, Guinea, Sierra Leone, Somalia, 
 Zimbabwe (three each), Cameroon, Guinea-Bis-
sau and  Malawi (two each).

• Central America and the Caribbean: Colombia 
and Haiti (three each).

•  Middle East: Iraq (four), Yemen (three), Lebanon, 
Saudi Arabia and Syria (two each).

• Eastern Europe and Central Asia: Afghanistan 
(three),  Russia and  Uzbekistan (two each).

• South and South-East Asia: Myanmar (four), 
Bangladesh,  Indonesia, Laos, North Korea, Paki-
stan and  Sri Lanka (two each). 

4.3 
Unstable  multipolarity: The political setting of 
global change

The  scenarios developed in global change research, 
especially in  climate research, provide a fairly clear 
picture of how the Earth will change over the coming 
decades. Biogeophysical changes resulting from cli-
mate change can be predicted with relative certainty, 
within a certain spectrum, to around 2050. Even 
changes up to 2100 can be estimated for different 
development pathways, which vary according to the 
assumptions made about anthropogenic greenhouse 
gas emissions. Global political conditions or the 

45Unstable multipolarity: The political setting of global change 4.3



46

development of the  world economy are more diffi-
cult to predict reliably, however. Nonetheless, empir-
ical trends can be identified both in the world econ-
omy and international politics as a basis on which to 
extrapolate and predict probable future trends with 
some degree of plausibility. For example, it is becom-
ing increasingly apparent that the world’s two most 
populous countries, the People’s Republic of  China 
and India, will in future play a far more important 
role than in previous decades (Worldwatch Institute, 
2006). This is likely to have far-reaching and unprece-
dented effects on the world economy and global pol-
itical order. 

WBGU assumes that China and India in particu-
lar, due to their population size and newly acquired 
economic dynamism, will substantially influence the 
world economy and therefore also gain in global pol-
itical significance and capacity in the near future. 
Besides the two Asian giants (Winters and Yusuf, 
2007a), countries such as Brazil,  Indonesia and Rus-
sia could also become relevant actors in some areas 
of  global governance. The United States of America 
– since the end of the East-West conflict, the world’s 
only superpower – is likely to experience a relative 
loss of power at the same time. The rise of China 
and India therefore marks a major shift in  world 
order, which will move from a unipolar to a multi-
polar system. The ensuing political, institutional and 
socio-economic adaptation requirements may trig-
ger numerous conflicts of interest within the inter-
national community, potentially increasing coun-

tries’ vulnerability to violent conflict and thus mak-
ing classic power struggles – rather than the task of 
mastering the impending global climate crisis – the 
focus of international attention. However, in an ideal 
scenario, climate change could also become a catalyst 
which unites the international community, provided 
that the key political actors recognize climate change 
as a threat to humankind and take resolute counter-
action by adopting a globally coordinated approach. 
Unless this happens, however, climate change will in 
future draw ever-deeper lines of division and conflict 
between the Western industrialized countries and the 
rising Asian nations.

4.3.1 
Conflict or cooperation through the 
transformation of the world order?

This does not mean that the anticipated global adap-
tation processes will necessarily be conflictive. Unlike 
the major international conflicts of the 19th and 20th 
century, no serious territorial conflicts can be identi-
fied aside from the permanently contentious issues 
of the status of  Taiwan and the Palestinian territo-
ries and the continued division of Korea. Notwith-
standing the stylized discord between the West and 
Islam, there are no fundamental ideological conflicts 
between the existing and the rising major powers 
that could be compared with those during the Cold 
War. Rather, as a result of the highly visible economic 
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Figure 4.2-1
Weak and fragile states: A global overview. The colours reflect the number of times the individual countries are mentioned in 
various crisis and governance indices (see text).
Source: WBGU
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interdependencies, there is a strong mutual interest 
in international stability and a rules-based world 
economy.

However, as Kupchan et al. (2001) point out scep-
tically, a glance back at history shows that transitions 
from one type of world order to another – in other 
words, the supplanting of a world power by one or 
more ascendant nations – have rarely taken place 
peacefully. Indeed, there are many historical prec-
edents which indicate that the ‘rise and fall of the 
great powers’ (Kennedy, 1988) were invariably tur-
bulent turning points in world politics which often 
escalated into violence (Münkler, 2005). The shift of 
power between Great Britain and the United States 
at the start of the 20th century was one of the rare 
exceptions in that it did not involve armed conflict. 
As a rule, however, hegemonic powers are rarely pre-
pared to break with a strategy of global dominance 
and move towards a system of global or even shared 
global leadership. This is currently apparent from the 
example of the United States of America (Kupchan, 
2003; Brzezinski, 2004).

Given that mitigation of the major problems facing 
the world, especially climate change, is most likely to 
be achieved through a generally stable, cooperative 
and effective global governance architecture, WBGU 
is a firm advocate of multilateral solutions. Against 
this background, the present report aims to explore 
how much scope is available to Germany and Europe 
to influence the processes of change which can be 
anticipated during the coming decades. 

4.3.2 
Global trends: China,  India and the path towards 
multipolarity

In the globalization debate, China’s development 
is currently attracting considerable attention, and 
India’s significance is also increasingly being recog-
nized. The gain in economic power and anticipated 
global political influence of China and India – known 
as ‘Asian drivers’ (Humphrey and Messner, 2006c) 
or ‘Asian giants’ (Winters and Yusuf, 2007a) – are 
clearly reflected in statistics and projections about 
trends that are anticipated in the coming decades.

Strong  economic development in China and 
India
Since it initiated its reform and liberalization poli-
cies in 1978/1979, China’s  economic performance 
has been spectacular, with GDP growth rates aver-
aging more than 9 per cent per annum in real terms 
over the last ten years. With GDP at around US$2300 
thousand million, China’s share of world nominal 
GDP was around 5 per cent in 2005. For compari-

son, Germany’s share was around 6.3 per cent. Con-
tinued growth in the Chinese economy is forecast, 
with average annual growth rates of 5.5 per cent pre-
dicted to 2020, meaning that China’s share of world 
GDP is likely to continue to rise substantially (World 
Bank, 2006a; Winters and Yusuf, 2007b). By contrast, 
India is still at an early stage of economic growth 
with very promising prospects for the future. Here, 
real growth averaging around 6 per cent per annum is 
predicted for the coming decades (DBR, 2006; Win-
ters and Yusuf, 2007b). India’s GDP currently stands 
at around US$800 thousand million, i.e. around 1.7 
per cent of world GDP, and is also expected to rise 
substantially (Goldman Sachs, 2003; Winters and 
Yusuf, 2007b). An even more impressive picture 
emerges if a country comparison is undertaken on 
the basis of purchasing power parity, i.e. if nominal 
GDP values are adjusted for differences in purchas-
ing power, inflation and exchange rate effects. Based 
on this adjustment, China accounted for 14 per cent 
of world GDP in 2005, with India’s share estimated at 
6 per cent, while Germany’s share falls to 4 per cent 
(IMF, 2007).

Shift of power relations in the world 
markets
The increasingly important role being played by 
China and India in the world markets is apparent 
primarily from their growing share of world trade. 
Between 1990 and 2005, China’s share of world 
exports of goods (excluding Hong Kong) rose from 
1.8 per cent to 7.5 per cent, while its share of world 
exports of services rose from 0.7 to 3 per cent (WTO, 
2006). Today, the People’s Republic is the world’s 
third largest exporter and importer of goods and is 
also one of the top ten trading nations in the serv-
ice sector. China’s shares of world trade are expected 
to rise further: long-term export growth averaging 8 
per cent per annum is regarded as realistic, especially 
given that China’s export growth has exceeded 20 per 
cent per annum in recent years (Winters and Yusuf, 
2007b).

Although India has a different economic and 
export structure (Dimaranan et al., 2007), a similar 
trend can be observed here as well. India’s share of 
world exports of goods almost doubled between 1990 
and 2005 from 0.5 to 0.9 per cent, standing at around 
US$100 thousand million in 2005; exports of serv-
ices amounted to around US$56 thousand million 
in 2005. India thus moved up the ranking to become 
the 11th largest exporter of services in the world, 
behind China and Hong Kong (WTO, 2006). India is 
also becoming increasingly significant as an import-
ing nation; India’s share of world imports also almost 
doubled between 1990 and 2005, from 0.7 to 1.3 per 
cent. Average growth of 7–8 per cent per annum in 
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the Indian export sector seems entirely feasible for 
the coming decades (IMF, 2006; Winters and Yusuf, 
2007b). Trade liberalization is also likely to result in 
further substantial growth in imports, enabling India 
to further increase its overall world market share.

In sum, China and India, along with the dynamic 
 newly industrializing countries of South-East Asia, 
will become ever more important for the industrial-
ized countries in particular, both as increasingly pro-
ductive competitors and suppliers and as export mar-
kets. However, the substantially increased and still 
rising demand for raw materials (oil, ores, timber) 
and food in the Asian growth economies is pushing 
up prices. Exporting countries will benefit from this: 
simulations for the period to 2020 show that these will 
mainly be countries in Africa, the Middle East, the 
former Soviet Union and Latin America, along with 
 Canada and Australia, while some purchaser coun-
tries are likely to be negatively impacted (Dimaranan 
et al., 2007). Furthermore, China is already playing 
a key role on the international capital and financial 
markets; in 2005, for example, around US$70 thou-
sand million in direct investment – 8 per cent of the 
world’s total – flowed into China (UNCTAD, 2006). 
India, by contrast, attracted just US$6 thousand mil-
lion in direct investment in 2005, but this has recently 
risen substantially (to US$10 thousand million in 
2006), and in view of the growth forecasts for India 
and the removal of investment barriers, this trend is 
likely to continue. China and, increasingly, India are 
therefore not only important as target countries but 
are becoming increasingly important as countries of 
origin for direct investment as well.

In view of the very high currency reserves – 
around US$1000 thousand million – accumulated by 
China as a result of its foreign trade surpluses and 
exchange rate policy, the People’s Republic is viewed 
as a key actor in the international financial markets, 
capable of exerting significant influence over inter-
est and exchange rates through the deployment of 
its currency reserves. India’s currency reserves pres-
ently stand at around US$170 thousand million 
(2006) – a relatively small share of the reserves held 
in the Asian region, which (excluding Japan) exceed 
US$2000 thousand million. 

More complex conflict patterns in world 
 trade policy
In view of the importance of international trade and 
capital movement for their own growth processes, 
China and India have benefited from their integra-
tion into the world economy. Nevertheless, at the 
recent GATT negotiations on the liberalization of 
trade in goods, India positioned itself above all as a 
powerful representative of the group of developing 
countries and attempted to assert traditional devel-

oping country interests vis-à-vis the industrialized 
nations. 

In the WTO’s current  Doha Round, however, it is 
becoming apparent that the supposedly clear  North-
South line of conflict over the removal of trade bar-
riers is becoming increasingly blurred as interests 
diverge. The major exporters of agricultural goods 
among the newly industrializing and developing 
countries, especially  Brazil, have joined forces with 
a number of industrialized countries to demand the 
swift and unequivocal abolition of US and EU farm 
subsidies. However, moving beyond agricultural 
trade issues, these countries have established them-
selves in the  G20 as a powerful counterforce to the 
group of industrialized countries in the trade nego-
tiations. The other developing countries are hoping 
that the impetus emanating from the G20 will lead to 
the liberalization of agricultural markets in the indus-
trialized countries and therefore indirectly to more 
open agricultural markets in the newly industrializ-
ing countries as well. At the same time, however, they 
see their special treatment in the WTO system com-
ing under threat from the interest-led actions of the 
newly industrializing countries (Wiggerthale, 2004).

Both India and China are key actors within the 
G20. Whereas India, with Brazil, has recently actively 
sought a compromise with the industrialized coun-
tries, China’s position has been relatively restrained. 
Unlike the other members of the G20, most of which 
are net exporters of farm products and would there-
fore benefit from rising world market prices result-
ing from trade liberalization, China is a net importer 
of farm products (Wiggerthale, 2004; Langhammer, 
2005). Similarly complex differences in interests also 
arose in relation to the liberalization of the textile 
trade and are still causing conflicts between develop-
ing countries (Kaplinsky, 2005; Langhammer, 2005). 
Overall, China and India’s roles in the world trade 
regime are far from identical, fluctuating between 
advocacy for the interests of the developing coun-
tries, on the one hand, and the assertion of their own 
national interests, on the other – against the interests 
of other developing countries.

Rivalry over resources: Signs of a 
renaissance of geoeconomics 
The growth processes taking place in China and India 
would not have been possible without massive inputs 
of raw materials which, for the most part, had to be 
purchased on the world market. In order to main-
tain the growth momentum, demand for resources in 
both countries is likely to soar in the coming years 
as well. For example, China’s share of world demand 
for key base metals has risen from 5–7 per cent in 
the early 1990s to 15–30 per cent in 2005 (Humphrey 
and Messner, 2006c; Winters and Yusuf, 2007b). The 
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competition with other industrialized and develop-
ing countries which are also reliant on supplies of raw 
materials via the world markets will therefore inten-
sify further. This competition focuses strongly on fos-
sil fuels and other  mineral resources. These scarce 
and strategically important goods are not only dis-
tributed via the markets, however. Political and mili-
tary flanking measures are being taken to help secure 
exploration and trade routes (pipelines and seaways) 
in and through crisis regions – an activity which, in 
the past, was primarily undertaken by the USA, with 
a number of EU countries also being involved. 

In view of the growing scarcity of raw materials, 
Chinese and, indeed, Indian foreign policy is increas-
ingly geared towards securing long-term access to 
energy and resource supplies. Both countries are 
thus entering into competition with other major 
powers, especially the USA but also Japan and the 
EU. For example, China is already the world’s sec-
ond largest oil importer after the  USA. Against this 
background, some observers are predicting a ‘re nais-
sance of geoeconomics’ (Klare and Volman, 2006; 
Wesner and Braun, 2006), implying that the com-
petition for  energy reserves and other raw materi-
als will exert a very substantial influence over world 
politics in future. The more conflictive this competi-
tion becomes, the more likely it is that cooperative 
multilateral approaches to the management of global 
problems such as climate change or poverty reduc-
tion will be weakened and fall victim to the major 
powers’ unilateral, resource-oriented regional strate-
gies (Humphrey and Messner, 2006b, 2006c; Section 
4.3.3).

China’s current engagement in Africa can be 
regarded as symptomatic of this trend. In the EU and 
the USA, which – especially in the 1990s – claimed 
to promote conditionality-based  development coop-
eration in the interests of democracy-building, there 
are concerns that China’s massive investments in the 

African extractive industries not only undermine 
efforts to foster economic diversification and indus-
trialization in Africa but may also consolidate auto-
cratic structures of governance or become a con-
tributory factor in the emergence of rentier econo-
mies with unstable social institutions (Goldstein et 
al., 2006; Tull, 2006). In line with this argument, efforts 
to promote political liberalization in Africa are thus 
being undermined, especially as resource-depend-
ent countries have often proved resistant to democ-
racy (Ross, 2001; van de Walle, 2001, 2005). Admit-
tedly, neither American nor European development 
cooperation has always lived up to its own claims. For 
example, the conditionality associated with ‘Western’ 
values such as democracy and  human rights is by no 
means enforced consistently, and in practice, develop-
ment cooperation is invariably influenced by donor 
countries’ own resource supply needs, the securing of 
export markets, and overarching geostrategic consid-
erations (e.g. the ‘war on terror’). Overall, it is appar-
ent that China’s expanding trade relations and direct 
investments in developing countries are weakening 
the industrialized countries’ political position in the 
competition for the remaining energy and raw mate-
rial supplies and eroding the basic parameters for the 
use of conditional aid in development cooperation. 
What’s more, both these trends run counter to the 
Western countries’ key security policy interests.

China and India as relevant climate policy 
actors
The growth dynamic in China and India is linked with 
a high demand for energy. For example, China’s share 
of global primary energy consumption increased from 
10 per cent to 14.5 per cent between 1990 and 2005, 
while India’s share increased from 4.1 to 5.1 per cent 
over the same period (Fig. 4.3-1a). In order to main-
tain growth, demand for energy – despite decreasing 
energy intensity – is likely to remain high and may 
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Figure 4.3-1
China’s, India’s, US and EU shares of: a) global primary energy consumption and b) global energy-related CO2 emissions. 
Source: WBGU, 2007; data from IEA, 2006c, CAIT WRI, 2007
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even rise further. China’s primary energy consump-
tion is expected to double again between 2004 and 
2015, while India’s is predicted to increase by more 
than one-third over the same period (World Energy 
Outlook Reference Scenario; IEA, 2006c).

With the energy supply structures that are likely to 
be in place over the medium term, the two countries’ 
growing energy needs will mainly be met from fossil 
fuels, resulting in a strong increase in CO2 emissions. 
In 1990, China accounted for around 11 per cent of 
the world’s CO2 emissions, but this had already risen 
to 18 per cent in 2004. Within the next few years, 
China will take over from the USA as the world’s 
largest CO2 emitter. India’s share has also increased 
from just 3 per cent to more than 4 per cent since 
1990 (Fig. 4.3-1b). 

As two of the world’s main emitters of CO2, China 
and India are also becoming increasingly important 
in international climate policy. Without their con-
structive participation in the further development 
and implementation of international climate agree-
ments under the  United Nations Framework Con-
vention on Climate Change (UNFCCC), the aim of 
preventing dangerous anthropogenic climate change 
will not be achieved (Scholz, 2006; Richerzhagen, 
2007).

Both countries have signed and ratified the  Kyoto 
Protocol, but as non- Annex I countries, they have 
not entered into any reduction commitments for 
the period to 2012. China and India are also target 
regions for  CDM projects, by means of which Annex 
I countries, i.e. the industrialized nations, undertake 
to fulfil some of their own reduction commitments 
abroad. The key issue is whether over the long term, 
China and India will commit to emissions reductions 
of their own and have the capacity to implement 
them in time. At present, neither of these two coun-
tries is showing any willingness to enter into com-
mitments (even voluntary commitments) to limit 
their greenhouse gas emissions. Nonetheless, China 
and India occupy divergent positions in the interna-
tional climate policy forums. The industrialized coun-
tries are exerting very little pressure on India to take 
on commitments in the near future. India itself is at 
present categorically rejecting any prospect of dif-
ferentiated commitments in future on the grounds 
that its per capita emissions are still very low, and 
is drawing attention to its right to pursue ‘catch-up’ 
economic development (Hörig, 2006). Furthermore, 
India is insistent that the responsibility for climate 
change mitigation lies primarily with the industrial-
ized countries (Narain, 2006). 

By contrast, far greater pressure is being exerted 
by the industrialized countries on China to commit, 
at the least, to progressive reductions or ‘no-lose’ tar-
gets in the near future. As a result of its rapid eco-

nomic growth, China faces massive environmental 
problems. According to official figures, China is now 
spending 1.8 per cent of its GDP on environmental 
protection, but environmental damage is costing 
China 3 per cent of GDP. Indeed, other sources cal-
culate that 8-12% of China’s annual GDP is being 
lost because of the severe consequences of environ-
mental pollution (Sternfeld, 2006; Heberer and Senz, 
2006a).

For these reasons too, China currently has a key 
interest in mitigation measures, not least in order to 
be able to solve its own problems of local  air pol-
lution. However, China is expecting active support 
from the developed nations, in the form of interna-
tional research and technology transfer. As China 
sees itself as a high-quality partner aiming to achieve 
rapid progress in the development of its own technol-
ogies, there are concerns in the industrialized coun-
tries that this type of technology transfer could result 
in the loss of their own competitive advantages, espe-
cially in the field of renewable energies, also in view of 
China’s uncertain legal position with regard to intel-
lectual property. Notwithstanding this basic willing-
ness to engage on climate change mitigation, China 
has emphasized that while it is willing to adopt meas-
ures on a voluntary basis, under no circumstances will 
it enter into voluntary commitments within the cli-
mate regime. It remains to be seen to what extent the 
possibility of more far-reaching steps, as tentatively 
implied in Chinese politics recently, will be pursued 
further. 

Growing global policy engagement by China 
and India
As a result of the economic ‘catch-up’ processes in 
China and India, these countries are intensifying 
their global political engagement: China’s growing 
presence in international politics can no longer be 
ignored (Amineh, 2006; Gill, 2007). China’s engage-
ment in international organizations and its participa-
tion in multilateral treaty systems has also increased 
significantly since the 1970s and its previous strat-
egy of isolating itself internationally has given way 
to a pro-active role in world affairs (Johnston, 2003; 
Medeiros and Fravel, 2003; Heberer and Senz, 2006a). 
The new diplomacy being pursued by the People’s 
Republic is most apparent in Asia, where China was 
a driving force in the establishment of the ASEAN+3 
mechanism, a dialogue forum involving the South-
East Asian countries, Japan and South Korea. The 
People’s Republic has also taken on a leading posi-
tion in the Shanghai Cooperation Organisation, an 
intergovernmental organization whose membership 
includes besides Russia and China various Central 
Asian countries. Not least, as a permanent member of 
the  Security Council and a participant in various UN 
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peace missions, the People’s Republic is now play-
ing a far more important role than at the time of the 
Cold War (Fravel, 1996; Medeiros and Fravel, 2003; 
Berdal, 2003). 

Unlike China, India has always been involved 
in international organizations and has always seen 
itself, in this context, as a mouthpiece for the devel-
oping world, e.g. in international trade policy. In 
2003, conscious of its own global political strength 
and in line with its claim to represent the interests 
of the developing countries, India joined forces with 
two other newly industrializing countries, Brazil and 
South Africa, to form a ‘trilateralist’ diplomatic part-
nership and forge common positions for multilateral 
negotiations and political processes on key global 
issues (Alden, 2005). In order to expand its influence 
on the world stage, India is also lobbying intensively 
for a permanent seat on the UN Security Council. In 
sum, there are increasing signs on the subcontinent 
that India is on the verge of becoming a great power 
(Raja, 2006).

In parallel to their economic catch-up processes, 
China and India have also expanded their military 
capacities: in 2005, China and India accounted for 
4 per cent and 2 per cent of global military spend-
ing respectively (compared with 3 per cent for Ger-
many). This puts China and India among the ten 
countries with the highest military budget (SIPRI, 
2006). They are also nuclear powers, and India has 
even become a geostrategic partner for the USA in 
this context (Mitra, 2006; Wagner, 2006). By contrast, 
the military modernization of the People’s Repub-
lic is viewed with scepticism in the West (Cordesman 
and Kleiber, 2007). Regardless of their security pol-
icy motives, their growing military power flanks Chi-
na’s and India’s increasing engagement on the world 

stage, underscoring these two countries’ regional and 
global weight. 

4.3.3 
 Global governance in the context of Chinese and 
Indian ascendancy

The transformation of China and India into world 
economic heavyweights is significantly changing the 
conditions in the global competition for markets, 
resources and pollution rights. In tandem with their 
global political engagement, it is likely that this will 
also lead to power shifts in the political world order 
which in turn could have profound implications for 
international relations.

In light of these developments, it is astonish-
ing that leading analysts of international politics 
ignored the de facto increase in these two countries’ 
significance for so long (Humphrey and Messner, 
2006a, c; Box 4.3-1). As late as 2004, Brzezinski, for 
example, was still arguing that China was a develop-
ing country which posed no real challenge to the USA, 
while India featured only peripherally in his analysis 
(Brzezinski, 2004). Nye (2002) also emphasizes that 
China has a very long way to go before it can play a 
genuinely global role. Katzenstein (2005) urged read-
ers to think of the world as regions which would be 
strong but would nonetheless be organized by Amer-
ica’s imperium. Other authors focussed intensively 
on the future of transatlantic relations between the 
USA and the EU, without considering whether China 
and India could change the overall global panorama 
(Daalder and Lindsay, 2003; Kupchan, 2003). Only 
recently have leading analysts and think-tanks in the 
British- and American-dominated debate begun to 
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Box 4.3-1

Interpretations of the post-1990 world order 

• Mearsheimer (1990) focussed on the re-emergence of 
conflicts between nation states after the collapse of the 
bipolar regime of the Cold  War. From his point of view, 
proliferation of weapons of mass destruction was the 
most important challenge. 

• Fukuyama’s (1992) analysis of the ‘End of History’ per-
ceived a strong trend towards global democratization; 
the major conflict line of his map of global politics is 
the struggle between democratic and non-democratic 
states.

• Huntington (1993, 1996) postulated the ‘Clash of Civili-
zations’ between Western and other cultures as the cen-
tral line of conflict in the future. 

• Kaplan (1994) as well as Kennedy and Connelly (1994) 
discussed the socio-economic asymmetries between ‘the 

West and the Rest’ as the challenge most likely to cause 
conflicts. 

• In the global governance discourse, many authors have 
analysed the effects of globalization on the nation states‘ 
capacities to act. They argue that without new forms of 
multilateral cooperation, the major problems facing the 
world will remain unresolved, causing turbulence in 
international relations (Rosenau and Czempiel, 1992; 
Messner, 1998; Young, 1999; Donahue and Nye, 2000; 
Kennedy et al., 2002). 

• Robert Kagan (2002, 2003) predicted a lengthy period 
of unilateral dominance by the USA, with transnational 
terrorism being the major conflict in the coming decades. 
Both Mearsheimer and Kagan put ‘security’ at the top of 
their global political agenda, with the diffuse ‘ war on ter-
ror’ taking the place of classic confrontations between 
nation states. 

Source: WBGU, based on Humphrey and Messner, 2006b
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include China and India in their frame of reference 
when analysing global power relations (e.g. CSIS and 
IEE, 2006; Kaplinsky, 2006; Worldwatch Institute, 
2006; Gill, 2007). In the debate about the options for 
the development of a system of global governance 
in a rapidly changing, post-Cold War world too, the 
emerging ascendancy of China and India was barely 
considered at first. Instead, analysts focussed prima-
rily on issues relating to the future of the classic, terri-
torially organized nation state and its capacity to act 
and exert influence (Messner, 1998; Zürn, 1998b) and 
the role of new actors ‘beyond the state’ (Risse, 2002; 
Jachtenfuchs, 2003; Dingwerth and Pattberg, 2006).

4.3.3.1 
 Multipolarity as a threat to  multilateralism?

Against this background, the question which arises 
is whether, and to what extent, China and India, but 
also the United States, will be willing to participate 
promptly and constructively in the development and 
expansion of multilateral institutions as the frame-
work for effective and legitimate global governance. 
If China or India opts in favour of unilateralist for-
eign policy strategies which are oriented towards 
their own national interests, the international com-
munity could face the renaissance of a ‘ balance of 
power’ politics last witnessed during the Cold War. 
Unlike a cooperative, multilateral approach, this 
type of power constellation based on rivalry, would 
absorb substantial capacities and resources which are 
urgently needed to tackle major global challenges – 
from poverty reduction to climate change.

It is axiomatic that the responsibility for setting 
an appropriate policy course does not, and cannot, 
lie solely with China and India. The much-lamented 
crisis besetting multilateralism in recent years is 
due in no small part to the foreign policy being pur-
sued by the United States of America, with its very 
limited focus on cooperation (Menzel, 2003; von 
Winter, 2004; Hummel, 2006). The European coun-
tries’ efforts to counteract this approach are ubiq-
uitous but often lack political impact. It remains to 
be seen whether the foreign policy model which is 
strictly geared towards national concerns will gain 
ground, or whether international cooperation can 
prevail. The options for future international rela-
tions are becoming clear: ‘An effective multilatera-
lism and either a gradual return to a world of great 
power competition or a world overwhelmed by dis-
ruptive forces or both’ (Haass, 2005). 

4.3.3.2 
General dynamics of global political change

In the analysis of the global political processes which 
can be observed at present, two parallel and inher-
ently contradictory dynamics can be identified which 
have the potential to influence the architecture of the 
 world order on a permanent basis. They are, firstly, 
the growing and increasingly complex  interdepend-
encies between states, economies and societies, and 
secondly, the trend towards unilateral foreign policy 
action by governments, which is typical of phases of a 
shifting balance of power in international relations. 

Cooperative multilateralism as a reaction to 
complex interdependencies
The globalization that has taken place in the 20th 
and 21st century is characterized by complex inter-
dependencies between states, economies and socie-
ties (Held et al., 1999; Keohane and Nye, 2000). As a 
result of diverse political, economic, cultural, military 
and, not least, environmental linkages, it is becoming 
increasingly difficult for nation states to solve prob-
lems, even those falling within their own scope and 
competences. The complex interdependencies in the 
world therefore also raise the threshold for violent 
conflict (because the opportunity costs of such con-
flicts increase with growing integration) and offer a 
greater incentive to pursue institutionalized, rules-
based cooperation (which, among other things, pro-
motes confidence-building by increasing the reliabil-
ity of mutual expectations; Keohane and Nye, 1977, 
1987; Zürn, 2002).

The rapid growth of international organizations 
and regimes in recent decades bears out this institu-
tionalist view and reflects countries’ needs to address 
complex global problems through a stable system of 
international institutions. Greater interdependence 
encourages cooperation, as is apparent from success-
ful examples of regional integration such as the EU 
and other regional organizations like ASEAN. This 
shows that dependable international agreements 
based on international law can be more important 
than military power in safeguarding peace, security 
and development. Climate change amply demon-
strates the multilayered complexity of interdepend-
encies, not only regional but global, and the great 
and mutual vulnerability which it will create, such as 
the potential impairment of global economic devel-
opment and the possible increase in the number of 
destabilized states as a result of climate change (Sec-
tion 8.3).
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Erosion of multilateralism through a 
relative power shift
Running counter to the approach which sees interna-
tional relations in terms of complex interdependen-
cies, there is the so-called ‘realistic’ view which fixates 
on states, their power potential and the primacy of 
security policy. In line with this latter approach, rela-
tive shifts in power potential among the key actors in 
an anarchic international system generates a dynamic 
of its own which undermines cooperative behaviour 
and thus triggers the erosion of multilat eralist pol-
itics. Unilateral action then becomes increasingly 
attractive for powerful states, and is viewed as a 
rational alternative to cooperation with less power-
ful countries. 

If the major powers’ foreign policy action aims to 
safeguard peace – or their own security – through 
classic balance-of-power politics, this will lead to 
less global governance and more traditional politics 
between sovereign nation states. This is especially 
likely wherever distrust of the intentions of countries 
which are perceived to be rivals outweighs the trust 
in cooperative solutions. This type of premise con-
forms with the type of logic which dominated Euro-
pean history in the 19th and early 20th century. The 
conduct of the expected conflicts between the USA, 
China, India and other states over the basic pillars 
of the world order in the 21st century will therefore 
be determined, among other things, by the extent to 
which the major powers’ foreign ministries subscribe 
to this logic. The relativization of both international 
law and the United Nations’ scope for policy-making 
and action which has been observed in recent years 
could be the prelude to a renaissance of aggressive 
power politics (Messner et al., 2003).

The foreign policies which have emerged as a 
result are unilateralist in focus and based on clas-
sic interpretations of sovereignty, security and the 
nation state which conflict with the widely pro-
claimed desire for global solutions to typical transna-
tional problems such as terrorism, HIV/AIDS or glo-
bal warming. It must be borne in mind, in this context, 
that rising powers such as China and India can hardly 
be expected to jettison the concept of the sovereign 
nation state without good reason. The conceptof the 
state which has developed in Europe during 50 years 
of European integration cannot be assumed here. 
What’s more, given that the current superpower, the 
 USA, is playing out the classic model of sovereignty 
in all its contradictions, it is hardly surprising if the 
governments of China and India invoke the words of 
Robert Kagan, the US Government’s foreign policy 
adviser, to the effect that ‘multilateralism is a concept 
for weak actors’ (Humphrey and Messner, 2006b).

Against this background, it is apparent that the 
development of a multipolar new world order is, in 

essence, open-ended. A reversion to a world dom-
inated by great power politics is just as possible 
and plausible as the world’s progressive develop-
ment towards a network of international coopera-
tion (Messner et al., 2003). The debate makes it clear 
that multipolarity and multilateralism are independ-
ent from each other, so a trend towards multipo-
larity should not, per se, be viewed as a problem or 
as a worsening of the situation compared with the 
unipolar status quo. By the same token, the current 
unipolar world order dominated by the USA cannot 
be regarded as the apogee of multilateralism (Hum-
mel, 2006). As things stand, the development of a 
cooperative system of global governance cannot be 
taken for granted, and the conduct of the new great 
powers in the anarchic international system is by 
no means clear and predetermined (Brzezinski and 
Mears heimer, 2005).

Nonetheless, the parallelism between both dynam-
ics described here will crucially determine the devel-
opment of global political structures and economic 
parameters. Ultimately, the political efforts and inter-
ests of all the relevant global actors will influence the 
interaction and thus determine whether the adap-
tation of the world order takes place primarily by 
peaceful and stable means, or whether it is fraught 
with conflicts and instability. 

4.3.3.3 
China and India as the driving forces of global 
political change

With a combined population of more than two thou-
sand million people,  China and  India – the world’s 
most populous countries – are, compared with the 
Asian tigers in the 1980s and 1990s, not only ascend-
ant economies but are also emerging as driving forces 
in global political processes (Humphrey and Mess-
ner, 2006a, c). These dynamics of change affect inter-
national institutions such as the  United Nations, the 
 World Bank and the  International Monetary Fund as 
well as the international ‘clubs’ such as the G8 and the 
G20. So it is likely that these power shifts will have a 
tangible influence on a range of multilateral treaties, 
e.g. the Kyoto Protocol in climate policy or the world 
trade agreements established under the auspices of 
the World Trade Organization (WTO) and on a range 
of transnationally operating non-state actors and the 
many different governance mechanisms through 
which global players interact. 

All these elements of the current global govern-
ance architecture will be subject to powerful pressure 
to adapt as soon as China and India begin to wield 
their new-gained power, while at the same time, the 
quasi-hegemonic dominance of the USA will sub-
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side. A key, if not the primary, issue in this context 
is whether the two Asian countries will acquire glo-
bal political significance as swiftly as they have come 
to dominate the world markets (Heberer and Senz, 
2006a).

It is likely that as a result, not only will the long 
difficult relationship between the industrialized and 
the developing countries change radically; so too will 
South-South relations. It is possible, for example, that 
India will in future further intensify its efforts to do 
justice to its traditional claim to be a mouthpiece for 
the developing world by stepping up its demands 
and wielding power more assertively than before. It 
is more likely, however, that China and India, as ris-
ing economic powers, will in the medium term pursue 
their own interests to a greater extent than before, 
and that these interests will no longer accord with 
those of most other developing countries. This trend 
is already becoming apparent from the asymmetri-
cal power relations between China and India and 
the majority of African and Latin American econ-
omies. If the two countries become relevant donor 
countries in the coming years, the developing coun-
tries could choose between the assistance available 
from the OECD countries, on the one hand, and that 
offered by the two Asian giants, on the other, which 
would undermine the industrialized countries’ devel-
opment and geopolitical dominance.

Another factor which should be considered is that 
with the People’s Republic of China, an authoritar-
ian state is emerging as a global power, raising con-
cerns that calls for respect for  human rights and good 
governance, for example, will in future be even more 
difficult to defend via the international system than 
before (Kurlantzick, 2006). Due to religious and 
 social tensions, India too barely meets the expecta-
tions placed on a leading global power at present. It 
is unclear how this development will impact on the 
legitimacy of global governance processes which 
largely depend on recognition of the actors involved 
in them. 

With the rise of China and India, the unipolar 
world order which has developed since the end of the 
Cold War as a result of the USA’s dominance is likely 
to remain a brief moment in history. If the ascend-
ancy of China and India continues at such a rapid 
pace in the coming decades, it will no longer be possi-
ble to refer to a Western-dominated world order. 

The competition for power and global influence 
triggered by a shift in the world order could, on the 
one hand, become a key line of conflict in the global 
governance architecture in the coming decades and 
potentially cause a situation which would be com-
parable to the system conflict of the Cold War. On 
the other hand, the transformation of international 
relations could also take positive shape and result in 

global cooperation, based on equality, between the 
world’s regions, which would then be able to address 
global problems far more effectively and vigor-
ously than before. Ultimately, the future interaction 
between old and new global players will crucially 
determine whether, and how, the global challenges 
and risks arising in the 21st century can be resolved 
and which role the‘rest of the world’ can play in this 
context. 

4.4 
Conclusions

As the outline on state fragility and governance and 
the expected changes in the international system 
shows, national and international institutions and 
actors are poorly prepared to address the challenges 
described. In relation to fragile states, there is cur-
rently no evidence that environmental degradation 
substantially increases conflict relevance. However, 
it can be assumed that as the pressure of the prob-
lems increases, such states – which even under cur-
rent conditions barely have the capacity to main-
tain a functioning polity – will be overwhelmed by 
the growing environmental stress. So it is likely that 
climate change will lead to further destabilization in 
weak and fragile states, potentially leading to distor-
tions in international politics as well. 

Furthermore, looking at the current situation of 
global governance architecture, it is apparent that for 
the foreseeable future, the international community 
will lack the requisite capacities to respond effectively 
to the problems described. As the section on unstable 
multipolarity shows, the political world order is at the 
start of a radical and probably turbulent transforma-
tion. It is becoming apparent that new global actors, 
especially China and India, could change the rules of 
international politics on a lasting basis. This new com-
petition for power and influence does not necessar-
ily have to be conflictive. However, it will absorb val-
uable time and resources which will then no longer 
be available for other purposes. The question of the 
development and establishment of a functioning 
multilateral system which effectively counters the 
impending risks of climate change will arise in any 
event. Whether and how rising and declining world 
powers cooperate in future will, not least, be a key 
factor determining the success of international cli-
mate policy (Section 8.2 and 8.3).
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touches on other  risks about which there is still con-
siderable uncertainty given the current state of know-
ledge. However, ‘one-off’ developments that arise in 
only one or other of the models are not discussed 
here. WBGU has opted to focus instead on phenom-
ena occurring in at least several of the climate change 
models. Reference is also made to observational data 
and physical contexts in order to underpin the plau-
sibility of the risks under discussion. This does not 
make it possible to draw up definite  forecasts regard-
ing where and when particular critical developments 
will occur, but plausible threats can be outlined. 

A distinction is made between two types of cli-
mate risk that are loosely associated with different 
time periods. A first is climatic changes in the period 
up to 2050, which are relatively easy to predict and 
have a high likelihood of actually occurring. In many 
cases these are developments that can already be 
observed today, trends such as increasing intensity of 
hurricanes, vanishing mountain glaciers, and drought-
related problems in some regions of the world. Sec-
ond, Section 5.3 examines risks that may be associ-
ated with the possible occurrence of non-linear and 
qualitative changes in the climatic system – for exam-
ple far-reaching change in the Asian  monsoon. This 
refers to eventualities that are difficult to assess and 
have very serious consequences, and which may be 
more likely to occur in the second half of the century, 
although it is not always possible to rule out their 
occurring earlier.

5.1.1 
Temperature

Past and possible future global  temperature dynam-
ics are depicted in Figure 5.1-1. The development 
of the global temperature up to 2030 is foreseeable: 
the rise in temperature compared to 2005 will very 
likely be in the range of 0.4–0.6 ºC, irrespective of the 
emissions  scenario assumed. This temperature range 
refers to the trend that emerges after adjustment to 
eliminate small year-on-year fluctuations overlying 
the long-term trend. Simple extrapolation of the cur-

This section discusses expected  climatic changes and 
their consequences based on data from two sources: 
observed trends in the period 1975–2004, and eval-
uation of the results of a series of model scenarios. 
This then serves as the basis for identifying regions 
in which particularly critical developments are to be 
expected (Chapter 7). 

5.1 
Changes in  climatic parameters

WBGU assumes that climate change will become 
the most important driver of global environmental 
changes in the coming decades. Added to this are 
the effects of direct human interventions in the envi-
ronment, which vary from region to region, e.g. river 
channel alignment that exacerbates flood risk, and 
unsustainable land-use practices that lead to soil  deg-
radation. 

Simulations of regional climatic changes are fun-
damentally more uncertain than global mean val-
ues, because regional climate is heavily influenced 
by atmospheric and oceanic circulation (e.g. by the 
prevailing weather situations and wind directions). 
Changes in these have scarcely any impact on glo-
bal mean values, but at regional level they represent 
a factor whose influence is highly unpredictable. Fur-
thermore, there is greater uncertainty when it comes 
to calculating precipitation than when calculating 
temperature, because the processes that determine 
rainfall involve complex physics, while temperature 
is the outcome of a relatively straightforward ther-
mal balance. This is why there is considerable uncer-
tainty regarding regional precipitation scenarios in 
particular, and scenarios may vary quite markedly 
depending on the model used. 

Similarly,  extreme events such as tropical  cyclones 
are also captured less well by climate models because 
the spatial resolution of global climate models is 
mostly inadequate for describing them, and the rele-
vant processes are strongly non-linear. 

This section discusses developments that can be 
considered robust and reliable. The discussion also 
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fact that temperatures there are already high to start 
with. 

 Heatwaves have special significance. The Euro-
pean heatwave in the summer of 2003 cost the lives of 
between 30,000 and 50,000 people and, according to 
figures published by the Munich Re insurance group, 
is the biggest natural disaster to have occurred in 
central Europe in living memory (Münchener Rück, 
2004). The example shows that heatwaves can have 
devastating consequences even in temperate zones 
and affluent countries, if society is ill-prepared to deal 
with them. In Germany, 2003 saw the biggest losses 
in terms of  wheat yield since at least 1960 (Sterzel, 
2004). This heatwave occurred suddenly and was well 
above the long-term temperature trend (in Switzer-
land, temperatures for June were around 3 ºC higher 
than in the previous record year, 2002); it could not 
have been anticipated, therefore, even taking global 
warming trends into account. The physics underly-
ing this heatwave is not yet fully understood; various 
attempts are currently being made to explain it. For 
this reason, it is also impossible to predict where and 
when in the future such extreme heatwaves may be 
anticipated. Around the middle of the century, how-
ever, it is expected that high summer temperatures 
such as those experienced in 2003 will no longer rep-
resent a heatwave, but will have become the norm 
(Schär et al., 2004; Seneviratne et al., 2006).

In the longer term (in the second half of the 21st 
century), temperature dynamics depend to a large 
extent on which emissions scenario is applied. With 
effective  climate protection measures (stabilizing 
the  greenhouse gas concentration at below 450ppm 
CO2eq), it is anticipated that global warming can be 
restricted to a maximum of 2 ºC above pre-indus-
trial levels. In the absence of effective climate pro-
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rent trend would also be within this range. The nar-
row bandwidth of the various developments con-
cerning temperature is due on the one hand to the 
fact that emissions scenarios assume gradual changes 
rather than drastic leaps in emissions, and on the 
other to the inertia of the climate system, notably the 
thermal inertia of the world’s oceans. Only very rapid 
and radical changes in emissions of  greenhouse gases 
or aerosols, or unforeseeable events such as a major 
volcanic eruption or meteorite impact would bring 
about any marked deviation from the forecast out-
lined above in the next 25 years. Gradual  emissions 
reductions over the coming decades, which would 
most likely be implemented as part of an effective 
climate protection policy, would not bring about any 
notable slowdown in the global warming trend until 
after 2030. 

There will be considerable regional variation in 
warming compared to the global trend, as indeed is 
already the case. Figure 5.1-2 shows observed warm-
ing trends for recent decades over land. While the 
global temperature has risen by 0.6 ºC in the given 
period, some regions are already registering a rise of 
2 ºC or more. In this context, two effects merit par-
ticular mention. First, the continents are warming 
up faster than the global mean (in some regions up 
to twice as fast, due to the moderating effect of the 
oceans). Second, higher-latitude regions are warm-
ing up especially quickly because shrinking snow and 
ice cover leads to increased absorption of solar radi-
ation. As a result, people in two regions in particu-
lar are starkly affected by the direct increase in mean 
temperatures: the northern Polar regions ( Alaska, 
 Siberia), due to the particularly rapid rise in temper-
atures and its impact on  permafrost soils and infra-
structure; and the tropical climate zones, due to the 

Figure 5.1-1
Global-mean temperature 
development over land 
and sea up to 2006 based 
on the NASA data set, 
shown as deviations from 
1990 (annual data points; 
the line drawn through the 
points shows the course 
of temperature dynamics 
smoothed over 11 years). 
2005 was the warmest year 
since records began. The 
grey area and the dotted 
lines show the future 
scenarios of the IPCC 
(2001), which take 1990 as 
the baseline year. Observed 
warming is currently in the 
upper reaches of the  IPCC 
scenarios.
Source: Rahmstorf et al., 
2007
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tection, however, a temperature rise of between 2 ºC 
and 7 ºC above pre-industrial levels may be expected 
(IPCC, 2007a). The higher levels may be generated 
by a positive feedback from the  carbon cycle occur-
ring as a result of more pronounced warming. Recent 
studies based on both simulations and historical cli-
mate data show this kind of positive feedback mecha-
nism (Friedlingstein et al., 2006; Scheffer et al., 2006), 
where oceans and  biosphere are no longer able to 
absorb the same fraction of anthropogenic emissions 
as before, with the result that the CO2 concentration 
begins to rise disproportionately. 

As regards the impact of warming, it must be 
borne in mind that some regions (notably continents) 
are likely to experience much greater effects than the 
global mean. In the event of major warming, i.e. in 
the upper reaches of the range described above, the 
increase in mean temperature and increased temper-
ature variability (Seneviratne et al., 2006) would trig-
ger considerable changes in the biosphere, because, 
for example, the distribution of most plants and ani-
mals and patterns of competition in their current hab-
itats would shift.  Glaciers would rapidly disappear, 
the Arctic Ocean would be ice-free in summer, and it 
is very likely that complete melting of the  Greenland 
 ice sheet would be induced. These effects begin to 
occur even in ‘moderate’ scenarios where the global 
mean temperature rises by 3 ºC; if warming is more 

marked, these phenomena would occur all the more 
rapidly and with greater certainty.

5.1.2 
 Precipitation

Globally averaged, rainfall would increase in a warmer 
climate. Depending on the model used, there would 
be a 1–2 per cent increase for every degree of warm-
ing (IPCC, 2007a). The reason for this is the increase 
in evaporation. After spending a few days, on aver-
age, in the atmosphere, evaporated water must fall 
again as rain. Moreover, the amount of water vapour 
in the atmosphere increases because warmer air can 
hold more water before becoming saturated. Given 
the same relative atmospheric humidity (meas-
ured as a percentage of the saturation humidity), 
this increase is 7 per cent more water for every 1 ºC 
increase in temperature. The average relative atmos-
pheric humidity remains almost constant because an 
increase leads to more precipitation.

While everywhere in the world water evaporates 
and precipitation falls, the difference between these 
two magnitudes varies considerably from one region 
to another. Figure 5.1-3a shows the regional distribu-
tion of the climatic  water balance, i.e. the difference 
between precipitation and potential evaporation 
(evapotranspiration) in the reference period 1961–

[°C]0 0.4 0.8 1.2 1.6 2.0-0.4

Figure 5.1-2
Linear temperature trends from measurements on land in the period 1975–2004.
Source: WBGU; data: Potsdam Institute for Climate Impact Research (PIK) climate database
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Figure 5.1-3
Climatic water balance: a) mean for the period 1961–1990. b) Change in climatic water balance based on observations in the 
period 1975–2004. Climatic water balance is the result of the difference between precipitation and potential evapotranspiration.
Source: WBGU; data: Potsdam Institute for Climate Impact Research (PIK) climate database 
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1990. The basic pattern of the global  water cycle is 
as follows: in the tropics, plenty of water evaporates 
due to the high temperatures, but due to the rising 
air mass near the equator (the Inter-Tropical Con-
vergence Zone) it soon falls again as rain; these are 
the tropical cloud and rain-belts (e.g. Brazil, Congo, 
Indonesia). Evaporation of water is considerable in 
the subtropics, too, but precipitation is scant because 
sinking air masses mean that the air is dry and clouds 
are few. This is why the desert regions of the world 
are located in the subtropics: in the northern subtrop-
ics lies the  Sahara, for example, while the  Namibian 
and Australian deserts are in the southern subtropics. 
A large proportion of the moisture that evaporates in 
the subtropics is transported to middle and high lat-
itudes and falls as rain there, so in these regions pre-
cipitation exceeds evaporation. 

An important aspect of the water cycle is the 
 monsoon circulation, which causes highly seasonal 
precipitation in some regions of the world (e.g. south-
east Asia); in some countries such as India and China, 
 agriculture and food security depend on the monsoon 
rains. The monsoon winds and rains are driven by sea-
sonally varying differences in temperature between 
land and sea. It is a strongly non-linear phenomenon 
that can be influenced both by aerosol pollution of 
the atmosphere and by global warming.

The effects of global warming amplify this water 
cycle: evaporation in the subtropics increases, and 
this on average leads to heavier precipitation in the 
medium and high latitudes. There is already evidence 
from observations that this is indeed happening. In 
the subtropical areas of the Atlantic, salinity has been 
on the increase for decades, while in the high lati-
tudes it is declining. In addition, long time series for 
Eurasian rivers flowing into the Arctic Ocean show 
that river flow has been increasing constantly for sev-
eral decades, as is to be expected with an increase in 
rainfall in the high latitudes (Peterson et al., 2002). As 
a result, subtropical regions are tending to become 
more arid, while high-latitude regions are becoming 
more humid, although there are many regional and 
micro-regional idiosyncrasies in this regard (Fig. 5.1-
3b).

In this way, many arid areas have become even 
drier in recent decades, especially in the Saharan and 
 Mediterranean regions,  southern Africa, the south-
western United States of America, north-eastern Bra-
zil, India and the northern half of  China. The reasons 
for this, however, are not always related to macro-cli-
matic factors alone (e.g. Sahel: Zeng, 2003; Hutchin-
son et al., 2005), but also to human interventions 
in the environment at regional level, as mentioned 
above, some of which will be discussed in more detail 
later (Chapter 7 and Sections 6.2 and 6.3). 

Model scenarios depict a clear pattern for the 
future (Fig. 5.1-4): the high-rainfall regions in the 
tropical rain belt and the middle to high latitudes 
will become even more humid overall, while the arid 
regions of the subtropics will become even drier. The 
models also single out the Mediterranean region and 
southern Africa in particular in terms of increasing 
aridity. For other regions, the projections are less 
robust; for the  Sahel region, for example, different 
models project major changes, but with contradicting 
signs (IPCC, 2007a, b).

With regard to precipitation, it is not just annual 
or seasonal amounts that are of concern, but also 
extreme weather events such as periods of drought 
and unusually intense rainfall. Both the data and the 
model calculations reveal a trend where an increas-
ing share of annual rainfall is concentrated in such 
intense precipitation events (in other words occur-
ring over a few days), accompanied by a simultan-
eous increase in the duration of periods without rain-
fall. This tendency increases both the risk of floods 
and the frequency of periods of drought.

Based on one model scenario, Figure 5.1-5 shows 
the regions where a major increase in the risk of 
drought due to longer periods of dry weather is 
likely. Again, the regions most implicated in this are 
the Mediterranean area, southern Africa and Brazil, 
where drought also extends into the Amazon region. 
Another aspect of the drought is revealed (based on 
another model) by the projected dynamics of the cli-
matic water balance (Fig. 5.1-6.). In most continental 
regions, even in areas where precipitation increases 
in absolute terms, the climatic water balance declines. 
There is thus less water available for human use, 
because the increase in evaporation exceeds the 
increase in precipitation. 

Figure 5.1-7, based on the same model simulations 
as those used in Figure 5.1-5, shows a rise in the inci-
dence of extreme precipitation in most areas of the 
world. This increase is probably largely attributable 
to basic physics, as mentioned above, in other words 
to the fact that warmer air can hold more water 
vapour.

5.1.3 
Tropical  cyclones

Since the extreme hurricane season of 2005, if not 
before, public interest has focussed increasingly on 
the risk posed by tropical cyclones. In recent decades 
a distinct increase in the intensity of tropical cyclones 
has been observed, probably due primarily to the 
increase in tropical ocean  temperatures (Emanuel, 
2005; Webster et al., 2005; Hoyos et al., 2006). The rise 
in tropical ocean temperatures has so far followed a 
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similar pattern to that of the global mean temper-
ature (Fig. 5.1-1) and this will probably continue to 
be the case.

This means, first of all, that the threat to regions 
already endangered by hurricanes, such as the Car-
ibbean and coastal areas of China (Fig. 5.1-8), will 
greatly increase. In these regions, destruction result-
ing from tropical storms could become so frequent 
and so severe as to be a massive obstacle to the socio-
economic development of the affected countries, par-
ticularly the poorer island states.

Second, the areas at risk from tropical storms 
could expand towards the poles, since the warm tem-
peratures that help to generate hurricanes will be 
present in an ever-greater area of the oceans. Expan-
sion of the risk zone in the direction of the equator is 
not expected, because the Coriolis force disappears 
in the immediate vicinity of the equator and hence 
cyclones are unable to develop. In recent years, there 
have already been signs of a possible expansion of 
the cyclone risk area in the direction of the poles. The 
year 2004 saw the first ever hurricane to occur in the 
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South Atlantic, namely  Hurricane Catarina, off the 
coast of Brazil. In 2005, two tropical storms took an 
unusual path, heading towards Europe: Vince, which 
had weakened by the time it reached the Spanish 
mainland, and Delta, which caused considerable 
damage on the Canary Islands. 

5.1.4 
Sea-level rise

 Sea-level rise was discussed in depth in the WBGU 
Special Report ‘The Future Oceans’ (WBGU, 2006). 
For this reason, only the most important aspects are 
summarized here.

In the 20th century, the sea level rose by 15–20cm. 
This is for the most part a modern phenomenon, as 
no sea-level rise that was in any way comparable had 
occurred in the thousand years prior to this (IPCC, 
2007a). This means that the observed rise in sea level 
must be ascribed primarily to global warming. Other 
non-climatic, anthropogenic effects also play a lesser 
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Figure 5.1-4
Relative changes in 
precipitation towards 
the end of the century as 
compared to 1990 under 
 SRES scenario A1B. The 
figure shows the multi-
model averages for two 
seasons. In the dotted areas, 
the sign of the projected 
changes tallies in more than 
90 per cent of the models 
examined; in the white areas, 
the sign tallies in fewer than 
60 per cent of the models. 
It is therefore difficult to 
predict the direction of the 
changes in precipitation 
in these regions, although 
considerable changes are 
nonetheless possible. 
Source: IPCC, 2007a
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Figure 5.1-5
Percentage change in maximum dry periods under scenario A1B in a simulation by the Max Planck Institute (MPI), Hamburg. 
A maximum dry period is defined here as the maximum number of consecutive days within a year with a daily precipitation 
amount below the threshold of 1mm. The figure shows the percentage change in the 30-year mean values for the period 2071–
2100 relative to the means for 1961–1990.
Source: MPI, 2006
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Figure 5.1-6
Future dynamics of drought risk. The figure shows the absolute changes in the climatic water balance from a simulation by the 
Hadley Centre for the period 2041–2070 compared to similarly simulated data for the period 1961–1990.
Source: WBGU; data: Hadley Centre
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Figure 5.1-7
Percentage changes in annual extreme precipitation under scenario A1B. Annual extreme precipitation is defined here as the 
maximum amount of precipitation in a 5-day period in a given year. The figure shows the percentage change in the 30-year 
means for the period 2071–2100 relative to the means for 1961–1990.
Source: MPI, 2006
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Figure 5.1-8
Risk from tropical storms: 
storm tracks and intensities 
over the past 150 years. 
Source: WBGU, based on 
Rohde, 2006
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role, such as water storage in artificial lakes and the 
use of ‘fossil’ water from underground aquifers for 
 irrigation purposes. Since 1993, accurate satellite 
data relating to the sea level have become availa-
ble, and these indicate a rise of around 3mm per year 
since that date (Fig. 5.1-9). In contrast to coastal tide 
gauge measurements, satellites provide global cover-
age and show interesting regional variations. There 
are some regions, for example, where the sea level 
is falling, e.g. in the area around the Maldives. How-
ever, given that the quantity of water in the Earth’s 
oceans is increasing due to  meltwater input and the 
global average seawater temperature is becoming 
warmer, the global trend in the longer term is likely 
to override regional fluctuations and lead to a sea-
level rise everywhere. The rise in sea level relative 
to coasts is a result of the absolute (as seen from sat-
ellites) local sea-level rise plus a contribution from 
uplift or subsidence of land masses. The latter phe-
nomenon is largely an ongoing reaction to the retreat 
of the ice from the last ice age on the northern conti-
nents, and is therefore negligible in the tropics. 

The current rise in sea level is due in roughly 
equal measure to warming of the oceans (thermal 
expansion) and to meltwater input, although the 
exact contribution of each remains uncertain, and it 
also depends on the period under consideration. As 
regards future  sea-level rise, there is particular uncer-
tainty surrounding the contribution of melting con-
tinental ice masses. At the same time, however, this 
presents the greatest potential risk in the long term, 
because the quantities of water contained in the con-
tinental ice masses could cause the sea level to rise by 
up to 70m. Anthropogenic warming poses a particu-
lar threat to the  Greenland ice sheet (complete melt-
ing of the Greenland ice sheet equates to a sea-level 

rise of approx. 7m; see Section 5.3) and the West Ant-
arctic ice sheet (sea-level equivalent approx. 6 m). 
The larger East Antarctic ice sheet is considered sta-
ble on the whole, at least for many centuries, even in 
the event of more dramatic warming.

Without mitigation, a global sea-level rise of around 
half a metre by the year 2100 can be expected (IPCC, 
2007a), and possibly significantly more (Rahmstorf, 
2007). Over several centuries into the future, a sea-
level rise of several metres is likely. 

In terms of pinpointing ‘hotspots’ of threat relat-
ing to sea-level rise, these would include low-lying 
 islands and  coastal regions (especially river deltas) 
on the one hand, and areas where sea-level rise and 
subsidence of the land mass have an additive effect. 
To some extent this also relates to anthropogenic sub-
sidence of cities due to physical pressure from build-
ings and infrastructure and groundwater withdrawal. 
If the ocean currents change, additional dynamic sea-
level changes may occur in some regions. In the event 
of a breakdown of the  North Atlantic Current, the 
sea level along the northern Atlantic coast could rise 
by up to 1m. 

5.2 
Climate impacts upon human well-being and 
society 

The greater the changes in temperature, precipita-
tion and sea level in a given region, the more keenly 
the impacts of climate change will be felt in terms 
of human well-being and society. Societies’ adaptive 
capacity also plays a major role, however. The less 
developed the country, the lower its adaptive capac-
ity. Climate change will thus exacerbate existing pov-
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Figure 5.1-9
Global sea-level rise as 
measured by tide gauge 
(brown) and satellite 
(black). Values are given as 
deviations relative to the 
1990 sea level. The dotted 
lines show the various sea-
level projections from the 
IPCC Third Assessment 
Report 2001 for comparison, 
together with the stated 
range of uncertainty. 
Source: Rahmstorf et al., 
2007
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erty due to its impact on  ecosystem services, health, 
incomes, and future growth prospects (WBGU, 
2005). The impacts highlighted in Sections 5.2.1 to 
5.2.3 below have been identified by WBGU as hav-
ing particular potential for triggering conflicts; these 
are discussed in greater depth in the chapter on con-
flict constellations (Chapter 6).

5.2.1 
Impacts upon   freshwater availability 

Climate change is having an increasing impact on the 
amount of freshwater available for human use. Fresh-
water makes up only about 2.5 per cent of worldwide 
 water resources, and more than two-thirds of it is not 
in readily accessible form, such as glaciers and per-
manent snow pack; the ice of Antarctica alone stores 
60 per cent of the world’s freshwater.  Groundwater 
represents a further 30 per cent, while the remain-
der is to be found in freshwater lakes, soil moisture, 
in the atmosphere, in moors and wetlands, rivers and 
living organisms (WBGU, 1998; UNESCO, 2003). In 
terms of human use, the static amount of freshwa-
ter available at a given time is of less relevance than 
the quantity of sustainably useable, renewable fresh-
water resources. For example, the amount of water 
contained in rivers worldwide totals only around 
2,000km3, while annual run-off amounts to more 
than 40,000km3. The amount of water withdrawn by 
humans, for comparison, totals about 3,800km3 (Oki 
and Kanae, 2006). 

Freshwater is a renewable resource whose renewal 
rate (and thereby the maximum quantity that can be 
used sustainably over a set period of time) is deter-
mined by the speed at which water circulates in the 
global  hydrological cycle. 

As outlined in Section 5.1.2,  climatic change influ-
ences virtually every element of the global hydrolog-
ical cycle and thus also the availability of renewable 
water resources for human use. The most important 
parameters in this context are changes in precipita-
tion, evaporation and snowmelt. Although climate 
change intensifies the hydrological cycle, thereby 
increasing the quantity of water available globally, a 
significant reduction in available resources may nev-
ertheless arise in particular localities or regions. As a 
rule, regional  water shortages cannot be balanced out 
at supraregional level; local solutions are required, as 
transporting water over long distances from regions 
with abundant water to arid regions (for example by 
means of channels) is generally only feasible if there 
is a suitable gradient (Oki and Kanae, 2006). 

A variety of indices are used to measure water 
shortage, water scarcity and  water stress. Box 5.2-1 
gives an overview of these. Figure 5.2-2 shows the 

regions where water scarcity, defined by the relation-
ship between water withdrawal and available renew-
able water resources, occurs at the present time (Oki 
and Kanae, 2006).

Almost one-third of the world’s people currently 
live in regions where the absolute quantity of water 
available is less than 1,000m3 per capita per annum 
(approx. 1.4 thousand million people, Arnell, 2006; 
approx. 2 thousand million people, Oki and Kanae, 
2006). Projections based on the  SRES scenarios of 
the  IPCC show that the number of people living 
under water stress, as defined above, could increase 
to 2.9–3.3 thousand million by 2025, rising to 3.4–5.6 
thousand million by the year 2055 (Arnell, 2004) as 
a result of the postulated population increase alone 
– in other words, without taking into account the 
consequences of climate change. Climate change 
increases water stress for the inhabitants of certain 
regions (such as the  Mediterranean region, Central 
and South America and  southern Africa). As a result, 
depending on which scenario is used, an additional 
60–1,000 million people could be affected by 2050. For 
700–2,800 million people already affected by water 
stress, the situation would worsen. In other regions, 
meanwhile, the number of people affected may fall 
as a result of climate change. Again depending on the 
scenario chosen, this could be the case for 90–1,400 
million people, and water stress would lessen for 1.8–
4.3 thousand million people. This reduction relates 
almost exclusively to  South Asia and the north-west 
Pacific region. However, as the increase in precipita-
tion predicted by the simulations occurs in the rainy 
season, and therefore may not produce an increase 
in available water during the dry season, the benefits 
of this additional precipitation are limited (Arnell, 
2004). 

Regional projections of this sort relating to water 
availability are very imprecise, however, due to uncer-
tainties surrounding precipitation projections. These 
uncertainties, meanwhile, also depend significantly 
on the region in question. In some regions, the mod-
elling results deviate so markedly from each other 
that it is sometimes unclear even whether precipita-
tion is likely to increase or decrease (Section 5.1-2). 
This does not mean that changes in precipitation will 
not occur in these regions; it simply means that they 
are difficult to forecast. This forecasting difficulty 
may in fact present one of the most major challenges 
for water management in these regions. 

Around one-sixth of the world’s population lives 
in regions where seasonal variability in run-off is 
determined by snowmelt (Barnett et al., 2005). On 
the one hand the increase in temperature resulting 
from climate change increases evaporation, espe-
cially in summer, while on the other it means that 
less of the precipitation falls as snow, and the spring 
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melt takes place earlier in the year. Consequently, in 
these regions the amount of run-off increases in win-
ter, but decreases in spring and summer. The conse-
quences of rising temperatures are even more seri-
ous in regions where water supply in the dry season 
is dependent on meltwater from glaciers. In these 
cases, increased  melting of the glaciers initially leads 
to an increase in run-off. Once the glaciers have 
melted away, however, the additional water source 
and the seasonal water storage they represent disap-
pear (Section 6.2.2.1). Besides the impact of climate 
change on freshwater quantity and temporal availa-
bility described here, it can also impair water quality. 
Higher water temperatures, storm rainfall events or 
periods of  drought can all exert a negative impact by 

different mechanisms, and increase contamination of 
water resources with sediments, nutrients, pathogens, 
etc. (IPCC, 2007b). 

Overall, in many places, climate change brings 
about a situation that presents overwhelming chal-
lenges for both existing water infrastructure and cur-
rent management practice (IPCC, 2007b). Empir-
ical knowledge from the past concerning the natu-
ral availability and variability of renewable water 
resources is no longer applicable to the future (IPCC, 
2001; 2007b). This applies especially to the frequency 
and intensity of  extreme events such as droughts and 
intense precipitation. Empirical knowledge thus no 
longer provides a meaningful basis for water manage-
ment planning. Instead, planning may have to rely on 
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Box 5.2-1

Water shortages affecting people: Indices

Various indices are used to measure water shortage,  water 
scarcity and water stress affecting people. For the two indi-
ces below, comprehensive projections have been carried out 
that take climate change into account:
• Per capita water availability ( Falkenmark indicator): This 

index describes the long-term mean renewable water 
resources available relative to the population. If avail-
able water resources are less than 1,000m3 per capita per 
year, this is classified as a high level of water stress for 
the population (Fig. 5.2-1a). 

• Quotient between water withdrawal and available 
resources: This index uses quotients between water with-
drawal excluding  desalinated seawater on the one hand 
(although current global capacity for seawater desalina-
tion is only around 13km3/year (Gleick, 2006), in some 
regions it is a vitally important resource) and renewable 
water resources on the other. Water stress is indicated 
when water withdrawal exceeds 40 per cent of available 
resources, in other words, when the index is greater than 
0.4 (Fig. 5.2-1b). 

Using both indices for comparison, Figure 5.2-1 shows the 
number of people that could face water stress by the end of 
this century according to the IPCC’s various SRES emis-
sions scenarios.

Neither of these indicators can be considered more than 
a very broad marker of water shortage. They fail to take 
account of seasonal water availability, and they do not allow 
representation of other impacts of climate change, such as 
impacts on water quality. 

Besides physical water scarcity, where water supply is so 
inadequate that current water requirements cannot be met 
sustainably even using efficient technology, there are other 
concepts of water scarcity that capture the social and eco-
logical dimensions of the issue as well. 

Economic water scarcity affects regions in which there 
is no hydrological water scarcity, but lack of investment in 
water infrastructure means that people’s water require-
ments cannot be adequately met, or marginalized popula-
tion groups lack access to water (e.g. in sub-Saharan Africa 
and parts of Asia; IWMI, 2007; Fig. 6.2-2). 

Ecological water scarcity – in other words, water scar-
city as seen from an environmental perspective – is present 
when withdrawal of water resources for human use is so 
great that it threatens the integrity of  ecosystems, and peo-
ple who depend on the services of these ecosystems suffer 
damage (Smakhtin et al., 2004).

Figure 5.2-1
Projections of populations suffering severe water stress under three of the SRES scenarios. a) Falkenmark indicator: 
available water amount < 1,000m3/capita; b) Quotient between water withdrawal and available amount > 0.4.
Source: Oki and Kanae, 2006
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model-based regional projections of water yield that 
take account of climate change. As projections of this 
sort are fraught with a level of uncertainty that may, 
as already mentioned, be considerable in the case of 
some regions, data used for water management plan-
ning will become less reliable in many cases. 

The climatic impacts described above could lead 
to a dramatic scarcity of freshwater in some regions. 
This crisis may in turn fuel existing internal or inter-
state  conflicts and social conflict and heighten com-
petition among different users of the scarce water 
resources. In certain circumstances the conflict could 
culminate in violent clashes. This is the subject of the 
conflict constellation: ‘Climate-induced degradation 
of freshwater resources’ (Section 6.2).

5.2.2 
Climate change impacts upon  vegetation and  land 
use

Climate change and the increasing  concentration of 
CO2 in the atmosphere affect terrestrial vegetation 
in a variety of very different ways. Increasing atmos-
pheric CO2 concentrations can directly impact on the 
productivity and water use of vegetation (Körner, 
2006). The  rise in air temperature, too, affects produc-
tivity, but it also has an impact on  biological diver-
sity and species distribution. Changes in precipita-

tion, and thereby in water availability, influence both 
 productivity and species distribution (Kaiser, 2001). 
Vegetation responds to extreme events, e.g. extreme 
temperatures, major or rapid fluctuations in temper-
ature, or extreme wind speeds (Potter et al., 2005; 
reviews: see e.g. Peñuelas and Filella, 2001; Walther 
et al., 2002). 

As plants require CO2 for photosynthesis, it was 
initially assumed that, physiologically, an increase in 
atmospheric CO2 concentration would have a major, 
direct positive effect on carbon fixation (the  CO2 
fertilization effect; see e.g. Cure and Acock, 1986; 
Stockle et al., 1992). While numerous greenhouse-
based experiments in the 1980s confirmed the ferti-
lizing effect of increased CO2 concentrations on crop 
growth (Cure and Acock, 1986), in the open field, 
plants adapt to the higher CO2 concentrations. The 
opening of leaf stomata, plants’ mechanism for gas 
exchange of CO2 and water with the atmosphere, is 
restricted to reduce water loss. Production increases 
thus tend to be lower, generally below 30 per cent 
(Körner, 2006). Experimental application of CO2 
gas to  crops in open-field production has shown, for 
example, that grain yields increase by a mere 11 per 
cent on average instead of the expected 23–25 per 
cent (Long et al., 2006). The fertilizer effect appears 
to be much weaker than hitherto assumed in the 
case of  rice,  wheat and  soybeans, and there is little 
or no effect on  millet and maize. These findings are 
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Figure 5.2-2
Current global distribution of the water scarcity indicator (Box 5.2-1). If more than 40 per cent of the renewable water 
resources in a region are withdrawn by people (indicator > 0.4), then the region is deemed to be suffering from water stress.
Source: Alcamo et al, 2007
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borne out in the case of woodlands too (Norby et al., 
2005; Asshoff et al., 2006). Consequently, in global 
terms, the CO2 fertilizer effect will compensate to a 
much lesser extent than previously assumed for the 
declines in crop yields that are expected as a result 
of rising temperatures (and concomitant increase in 
transpiration losses) and decreasing soil moisture 
(Parry et al., 2004). The fertilizer effect, moreover, 
may be completely absent in the event of major cli-
mate change. 

Vegetation distribution also changes in response 
to changes in temperature and precipitation. An in-
situ shift in vegetation may occur if previously non-
dominant or subdominant species in a plant com-
munity become dominant as a result of the altered 
environmental conditions, or if species from other 
 ecosystems migrate into the plant community. These 
two mechanisms presumably also overlap and inter-
act; first, a shift in the species composition within a 
plant community takes place, permitting alien species 
to take on a significant functional role in this plant 
community (Neilson et al., 2005). Bio-geographical 
vegetation modelling can demonstrate, for example, 
that exotic alien species may come to dominate the 
ecosystems of Mediterranean  islands in the future 
(Gritti et al., 2006). Vulnerable species could thus be 
suppressed or even face extinction (Kienast et al., 
1998; Thuiller et al., 2005). This was the mechanism 

behind the disappearance of some southern ecotypes 
of widespread Euro-Siberian species from the Med-
iterranean flora in the period from 1886–2001. Tho-
mas et al. (2004) conjecture that by 2050 some 15–
28 per cent of plant species could face risk of extinc-
tion due to climate change, but also due to changes 
in land use. 

Based on modelling calculations, it seems unlikely 
that biomes as a whole will shift as a consequence 
of climatic changes (IPCC, 2001). Vegetation models 
show, however, that in the event of an average tem-
perature rise of 3 °C, around one-fifth of the Earth’s 
ecosystems will change, although major variations 
are to be expected from region to region (Fig. 5.2-3). 
Expansion of  tropical forests and savannahs will 
remain relatively constant in the event of an increase 
of 1–3 °C in the air temperature (Leemans and Eick-
hout, 2004). The negative impact of climate change is 
more likely to be a result of the increasing water def-
icit. African tropical forests may respond more sen-
sitively than savannahs to changes in precipitation, 
because not only do they depend more heavily on 
the amount of precipitation, but also on the time of 
year that the precipitation occurs (Hély et al., 2006). 
Simulations relating to biodiversity in the  Amazon 
rainforest, too, show that by 2095 climate change-
induced habitat modification could be so extensive 
as to threaten the survival of 43 per cent of rainforest 
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Figure 5.2-3
Terrestrial ecosystems that will be affected by changes in the event of a global average temperature increase of 3 °C (based on 
HADCM-GCM). 
Source: Leemans and Eickhout, 2004
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plant species (Miles et al., 2004). The hardest-hit area 
in this regard is likely to be north-western Amazonia, 
because it is here that the most significant changes in 
precipitation and its seasonal distribution are antici-
pated (Section 5.3.4). 

Species in temperate and boreal  forests face a 
greater degree of change if the atmospheric tempera-
ture increases, and they will shift towards the poles. It 
is expected that the surface area of temperate forests 
will increase on average, while the tundra is likely to 
shrink considerably as a result of boreal forest expan-
sion (Leemans and Eickhout, 2004). A meta-analysis 
of data from various studies on species distribution 
shows that, on average, the occurrence of the bird, 
insect and plant species investigated will shift more 
than 6km polewards and 6m upwards in altitude per 
decade (Parmesan and Yohe, 2003). Climate change 
also affects seasonal events such as plant flower-
ing and bird breeding. Even today, the phenologi-
cal onset of spring in temperate latitudes has already 
shifted forwards by around 5 days per decade (Root 
et al., 2003). In Europe, spring is starting earlier by 
an average of 2.5 days every decade, while the rise in 
temperature is having a greater impact on the phe-
nological onset of spring in warmer countries (Men-
zel et al., 2006).

In addition to the impact of climate change on 
vegetation, environmental changes also occur as a 
result of land use, and these are no less relevant than 
direct climate-induced changes (MA, 2005a). Alter-
ation of physical and chemical processes in the soil 
due to human activities, whether in the past or ongo-
ing, may be significant and sometimes irreversible, 
often resulting in a deterioration in soil character-
istics (Fig. 5.2-4). Inadequate data are available for 
estimating future soil  degradation. Baseline data at 
global level are patchy or out of date. The best glo-
bal data on soil degradation are from the GLASOD 
study carried out between 1990 and 1992 (Oldeman 
et al., 1991; Oldeman, 1992; WBGU, 1995). Many of 
the processes that are connected to or triggered by 
changes in land use are not yet (adequately) repre-
sented in global models linking materials cycles to 
global climate (e.g. agricultural use, urbanization, dis-
ruption of natural and semi-natural ecosystems and 
soils). As a result of this flawed information base, it 
is almost impossible to make any reliable  forecasts 
regarding future land cover and use. The sections 
below therefore rely on status-quo data (e.g. Olde-
man et al., 1991; Oldeman, 1992; MA, 2005a) or only 
consider demographic developments up to approxi-
mately 2025 (Wodinski, 2006). 
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Figure 5.2-4
Global soil degradation by severity and rate of progression.
Source: Oldemann et al., 1991
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Erosion by wind and water is already a major prob-
lem, and one that will be aggravated by rising tem-
peratures and a resulting increase in aridity. Where 
land use has eliminated the dense vegetation cover, 
thus exposing the soil directly to the effects of the 
weather, e.g. following forest clearing or overgrazing, 
desiccation facilitates rapid erosion of the surface 
layer of soil. With loss of the fertile topsoil, includ-
ing as a result of landslides that occur due to lack 
of vegetation cover, nutrients vital for plant growth 
are lost, and this in turn leads to reduced agricul-
tural productivity. Often, this process of erosion also 
entails compaction and encrustation of the soil sur-
face. This further reduces the water-carrying capac-
ity of the soil and accelerates soil degradation even 
more (Schlesinger et al., 1990; Oldeman et al., 1991; 
Oldeman, 1992). For this reason, erosion is given 
particular attention as a factor when considering cli-
mate change. Wind erosion is already a typical phe-
nomenon in semi-arid and arid zones. It occurs on 
the fringes of most deserts, where the sparse plant 
cover is highly sensitive to  overgrazing and arable 
soils are particularly prone to desiccation (e.g. the 
Sahel region). But the west coast of  South America, 
the Mediterranean region, the  Middle East, India 
and north-eastern China are also affected by wind 
erosion (USDA, 1998). It can therefore be assumed 
that susceptibility to soil degradation due to erosion 
will increase further in future in tandem with higher 
air temperatures worldwide.

Alongside these physical factors, chemical degra-
dation of soils due to inappropriate agricultural prac-
tices also causes loss of organic matter and nutrients, 
especially in soils where fertility is poor, which in 
turn is exacerbated by climatic changes. Inappropri-
ate intensive farming often results in soil impoverish-
ment and thereby to a decline in crop yields. A par-
ticularly critical problem is posed by soil  salinization, 
which occurs only very rarely in nature. In  agricul-
ture, soil salinization occurs primarily as a result of 
artificial  irrigation in semi-arid and arid zones, where 
the evaporation rate is very high. These are the very 
regions where even higher or extreme temperatures 
are to be expected in future, along with highly varia-
ble and generally scant annual precipitation. This cat-
egory includes for example North Africa, the Arabian 
Peninsula, Central Asia, northern India and parts of 
 Pakistan. In China, Australia and Argentina, Mexico 
and the west coast of South America, there are also 
large areas with salinized soils (Oldeman et al., 1991; 
Oldeman, 1992), and the trend is increasing. In the 
medium term, the decline in yield can be reined in 
for a time by switching to more salt-tolerant crops 
(e.g. maize, wheat), but the scope of agriculture is 
tightly constrained by plant metabolism. In the long 
term, however, salinized soils will be irreversibly lost 

to agriculture and therefore also to food production. 
This development is particularly relevant in terms of 
world food supply; even today around 40 per cent of 
the world’s food is produced on irrigated land. With 
changing climatic conditions, the massive expansion 
of irrigation agriculture predicted by many observers 
will entail serious risks. 

Soil salinization can also, however, occur in coastal 
regions and regions with saline aquifers if there is 
intrusion of seawater or fossil brine into the ground-
water. The reason for this, likewise, is inappropriate 
and excessive use of water (Oldeman et al. 1991).

Whether and how the expected decline in  food 
production due to climate change might bring about 
food  crises and conflicts is discussed in the conflict 
constellation ‘Climate-induced decline in food pro-
duction’ (Section 6.3). 

5.2.3 
Climate change impacts upon  storm and flood 
events

Even today, storms and  floods are responsible for 
nearly 60 per cent of all  natural disasters. Between 
2000 and 2006, a total of 1,885 storm and flood dis-
asters were recorded around the globe, causing the 
deaths of more than 57,000 people. Just under one 
thousand million people were directly affected by 
these disasters, and the economic damage totalled 
nearly US$390 thousand million (CRED, 2006).

In many regions, climate change will increase the 
risk of floods and storm damage. Reasons for this 
include the anticipated increase in intense precipi-
tation events (Section 5.1.2) and in higher-intensity 
tropical cyclones (Section 5.1.3), and sea-level rise 
(Section 5.1.4). 

These changes attributable to climate change are 
further exacerbated by a number of other factors. 
For example, deforestation in the upper reaches of 
rivers leads to a reduction in water storage capac-
ity and thereby to increased surface run-off. In the 
event of intense precipitation, this can lead to floods 
(MA, 2005a). The severity of the risk posed to coastal 
towns by  sea-level rise and increasing tropical storm 
intensity grows in direct proportion to rising  popula-
tion density and concentration of assets and critical 
infrastructure in many coastal regions. At the present 
time, between 600 and 1,200 thousand million people, 
in other words 10–23 per cent of the world’s popula-
tion, live in the vicinity of the coast, i.e. within 100km 
of the coast and less than 100m above sea level. In the 
future, the number of people living in coastal areas is 
expected to rise even further (IPCC, 2007b). More-
over, the subsidence of coastal cities that has been 
observed as a result of groundwater abstraction and 
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the physical pressure of buildings and infrastructure 
is contributing to exacerbate the associated problems 
(Nicholls, 1995).

Overall, the factors described here could, in con-
junction with the changes in precipitation, tropi-
cal storm intensity and sea level induced by climate 
change, lead to an increase in storm and flood events, 
especially on  islands and in coastal regions. If disaster 
 management on the part of government institutions 
fails in a situation of this sort, collapse of the infra-
structure and a growing humanitarian disaster could 
bring about a crisis. This crisis in turn could exacer-
bate existing internal and social conflicts, culminat-
ing in violent clashes. This is the subject of the con-
flict constellation relating to storm and flood disas-
ters, which is discussed in Section 6.4.

5.2.4 
Indirect economic and social impacts of climate 
change 

Over and above the direct impacts of climate change 
– e.g. freshwater availability, vegetation, soil degra-
dation, frequency and intensity of storm and flood 
events – there are other ways in which it can affect 
the  economy and society. 

5.2.4.1 
Climate change impacts in selected economic 
sectors 

Climate change affects many important sectors of the 
economy by influencing the supply of and demand 
for goods and services. One of the sectors most 
severely affected is agriculture (Section 5.2.2). Since 
agriculture accounts for a large share of the economy 
in many developing countries, these countries will be 
particularly hard hit (Fig. 5.2-5). 

However,  forestry and  fisheries, industrial sec-
tors (e.g. energy and construction sectors) and serv-
ices (e.g. insurance sector,  tourism) are also affected. 
The aggregate effects on many of these sectors have 
not been widely researched and are therefore poorly 
understood (IPCC, 2007b). 

In the event of a  temperature rise of between 1 
and 3 °C (compared to 1990), global  agricultural  pro-
duction is initially likely to increase overall, because 
higher yields in higher-latitude regions (e.g.  Canada, 
Russia and  Scandinavia) will more than compensate 
for declines in production in many developing coun-
tries. Significant declines will be noted particularly in 
 Africa, because less land will be available for agri-
cultural uses in arid and semi-arid regions, the length 
of the crop production period will be reduced and 
potential yields will decline. In some sub-Saharan 
countries, yields from rain-fed crop production could 
fall by up to 50 per cent by 2020 (IPCC, 2007b). If 
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Figure 5.2-5
Share of agriculture in GDP and per capita income (2004).
Source: Stern, 2006
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the global mean temperature rise exceeds 2–4 °C, it is 
likely that agricultural production will decline world-
wide. If the temperature increase exceeds 4 °C, serious 
impairment of global agriculture may be anticipated 
(IPCC, 2007b). Hardest hit by these changes will be 
the millions of smallholders in developing countries 
whose agricultural output is geared largely towards 
subsistence. While more affluent income groups in 
developing countries may be in a position to com-
pensate for the decline in domestic food production 
by means of imports, production losses affecting sub-
sistence farmers bring about direct food problems. 
Almost all the projections assume that world mar-
ket prices for  grain will rise at the latest when warm-
ing reaches the 2 °C threshold (see e.g. Adams et al., 
1995; Fischer et al., 2002). If warming reaches 5.5 °C 
or more, prices may rise by as much as 30 per cent on 
average (IPCC, 2007b). Climate change exerts direct 
negative effects on livestock production, forestry and 
fisheries by impinging on the quality and surface area 
of pasture, soil (Section 5.2.2) and limnic and marine 
 ecosystems (IPCC, 2007b). 

How the dynamics of global net  energy use will 
develop with increasing global warming remains 
unclear (IPCC, 2007b). For example, increasing 
use of air-conditioning systems will cause a rise in 
demand for energy, while there will be a decrease due 
to falling heating requirements. The higher tempera-
tures rise, the more likely it is on balance that global 
energy demand will increase, because the increasing 
demand for cooling systems is likely to exceed the 
decline in demand for heating (Hitz and Smith, 2004). 
Climate change will probably also influence energy 
production and thereby energy supply. For the time 
being, however, research findings relating to this 
are thin on the ground. Possible influencing factors 
include for example the increase in  extreme weather 
events and dependency of some regions on  hydro-
power for generating energy (negative influence), or 
changes in conditions for energy derived from bio-
mass, wind or solar sources (positive or negative 
influence; IPCC, 2007b). One concrete example illus-
trating the immediate relevance of extreme weather 
events for energy production was  Hurricane Katrina 
in 2005: in the wake of Katrina, loss of refinery capac-
ity led to a global rise in fuel prices. Increased use of 
biomass for energy production, moreover, could lead 
to a rise in food prices.

As climate change brings with it an increase in the 
frequency of extreme weather events, the risk of dam-
age to property and infrastructure also rises.  Insur-
ance companies will need to significantly increase 
the amount of capital they hold to be able to provide 
insurance cover at a level comparable to today. For 
example, given an increase in storm intensity of 6 per 
cent, as predicted by many climate models for a rise 

in temperature of around 3  °C, the capital require-
ment of insurers for hurricanes in the  USA would 
have to increase by more than 90 per cent (Associ-
ation of British Insurers, cited in Stern, 2006). It is 
therefore foreseeable that the insurance market will 
grow, whereby premiums for insuring against cli-
mate-related losses are likely to rise and certain risks 
will increasingly be classed as no longer insurable 
(IPCC, 2007b).

In the tourism sector, too, some shifts will occur 
as a direct or indirect consequence of climate change 
(see e.g. Hamilton et al., 2005). As a direct effect of 
climate change, tourism in the higher-latitude regions 
will become more attractive. In regions where it is 
already hot and dry, however, visitor numbers may 
decline. Islands and coasts may become less attractive 
as a result of sea-level rise and the increase in extreme 
weather events, while at higher altitudes areas that 
are ideal for skiing-related tourism may suffer from 
lack of snow. In addition, the tourist industry may be 
subject to indirect climate change effects relating to 
drinking water availability, the cost of ambient cool-
ing systems, and climate-induced landscape changes 
(IPCC, 2007b).

5.2.4.2 
Climate change impacts on the  global economy 

Estimations of the overall economic costs of climate 
change vary considerably depending on the assump-
tions regarding the future and the methodological 
parameters used (e.g. climate sensitivity, discount 
rate and regional aggregation). Most models never-
theless come to the conclusion that an increase of 
just a few degrees Celsius could result in a global loss 
of welfare in the order of several per cent of global 
GDP (IPCC, 2007b). 

According to the calculations of Stern (2006), in 
the event of unabated climate change these losses 
will reach at least 5 per cent, and in all probability 
will far exceed this figure. Welfare losses, accord-
ing to Stern, could reach as much as 20 per cent of 
GDP if high climate sensitivity is assumed, if the cal-
culation takes greater account of damage to non-
 market goods (such as human health and biodiver-
sity) and the risk of disasters due to positive biophys-
ical feedbacks in the climate system, and if the rela-
tively higher welfare losses of poorer countries are 
given greater weight in absolute terms. Of course the 
procedure adopted by Stern, like those employed in 
other cost estimates, has not been methodologically 
proven, and the normative assumptions may always 
be queried. Estimates like these nonetheless give ref-
erence points regarding the quantitative extent of the 
potential impact of unabated climate change on the 
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economy and development. Although Stern’s figures 
tend to be at the upper end of the scale compared to 
other estimates currently circulating, even his quanti-
tative estimates fail to include the economic upheav-
als that would arise as a consequence of climate-
induced conflicts or might be triggered by climate-
induced migration. 

Global aggregation of climate-related welfare 
losses does not show how variable these losses may 
be from one region to another. Regions in the lower 
latitudes will tend to be worse affected. All of the 
regional studies concur in their estimations that 
Africa will suffer GDP losses of several percent-
age points in the event of a temperature increase of 
just 2 °C compared to 1990; losses in some smaller 
countries may reach as much as 30 per cent (IPCC, 
2007b).

5.2.4.3 
Climate change impacts on society

There is a danger that unabated climate change could 
cause an additional 30–170 million people to suffer 
from malnutrition or undernutrition by 2080. Three-
quarters of these people will live in sub-Saharan  Africa 
(IPCC, 2007b), because in this region the impacts of 
declining agricultural output, a high dependency on 
agriculture and a low purchasing power act together 
(Stern, 2006). According to Stern (2006), in  South 
Asia and sub-Saharan Africa alone, an additional 
145–220 million people could fall below the US$2-
 a-day  poverty line. This figures illustrate the extent 
to which climate change can jeopardize chances of 
meeting the  Millennium Development Goals. 

This is also particularly clear with regard to the 
impact of climate change on human  health. Already 
in the year 2000, climate change was estimated to 
be responsible for 0.3 per cent of deaths (150,000 
people) worldwide (IPCC, 2007b). In 2100, some 
165,000–250,000 more children may die than would 
be the case in a world without climate change (Stern, 
2006). At global level, moreover, it is projected that, 
as temperatures rise, so too will detrimental impacts 
on health resulting from undernourishment,  disease 
and injury. Causes for this include  heatwaves, floods, 
storms, fires and drought. Higher atmospheric  con-
centrations of ozone and allergens, for example, could 
give rise to cardiovascular diseases (IPCC, 2007b). In 
addition, climate change will bring about an expan-
sion of  malaria into previously uninfected areas. It is 
possible that the incidence of malaria will increase 
overall. Scientists are still discussing the quantitative 
evidence in this regard, because the spread of malaria 
also depends on a large number of factors unrelated 
to climate (IPCC, 2007b). 

The distribution of these health risks will exac-
erbate existing regional disparities. Although fewer 
people will die of cold in the temperate latitudes, the 
negative health impacts of the rising temperatures 
will predominate, especially in developing countries. 
In East, South and South-East Asia, for example, 
there will be an increase in diarrhoea-related mor-
tality connected with floods and droughts. In gen-
eral, the hardest hit groups in all countries will be 
the urban poor, older people and children, traditional 
societies, subsistence farmers and residents of coastal 
regions. Education level, extent of health care provi-
sion and infrastructure, and level of economic devel-
opment will be critical factors in terms of the health 
situation (IPCC, 2007b). Moreover, millions of peo-
ple will face the risk of  migration due to undernour-
ishment, lack of access to drinking water and settle-
ments in areas prone to flooding. Twenty-two of the 
50 largest cities in the world are located in  coastal 
regions, where there is a direct increase in the risk 
of floods resulting from climate change, especially if, 
as in  New Orleans, they lie below sea level. Around 
the globe, nearly 200 million people currently live in 
endangered areas close to the coast that are prone to 
flooding, with 60 million living in South Asia alone 
(Stern, 2006).

Research on the direct impacts of climate change 
on human society has already advanced. Investiga-
tion into its impacts on institutions,  governance struc-
tures and processes, on patterns of social and eco-
nomic distribution, and on capacity for action in pol-
icy terms, however, is still in its infancy. It is vitally 
important to increase understanding of these con-
texts in order to adequately comprehend the impacts 
of climate change on the stability, security and wel-
fare of societies and regions. 

5.3 
Non-linear effects and tipping points

So far this chapter has discussed climate system devel-
opments that are largely continuous and predictable, 
and that have a high or extremely high likelihood of 
occurring. In the event of high global warming, how-
ever, beyond 2–3 ºC the risk of additional, qualitative 
changes occurring in the climate system increases. 
Such strongly non-linear responses by system com-
ponents are often referred to as ‘tipping points’ in the 
climate system. This term is used to refer to the behav-
iour of the system when a critical threshold has been 
crossed, triggering runaway changes that are then 
very difficult to bring under control again. Broad-
scale parts of the Earth System capable of triggering 
such instability have been termed ‘tipping elements’ 
(Lenton et al., 2007). Examples include the  Green-
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land ice sheet, which, via positive feedback mecha-
nisms, could potentially start to slide and disintegrate 
if warming exceeds a critical threshold, and the Ama-
zon rainforest, which could die back irreversibly if a 
critical point is crossed (Fig. 5.3-1). Climate history 
shows that the climate system is indeed capable of 
drastic and rapid changes (see e.g. Rahmstorf, 2002).

Non-linear phenomena like these are generally 
much less easy to predict than smooth trends. This 
is why there are no robust projections or systematic 
 risk assessments available to date, just one-off studies 
that generally only convey a qualitative impression 
of the risks involved. The considerable uncertainties 
do not, however, mean that these are negligible risks 
that society can choose to ignore. 

5.3.1 
Weakening of the  North Atlantic Current

The best-known example is the Atlantic thermo-
haline circulation, which is likely to be significantly 
weakened both by warming itself and by the increase 
in  freshwater flowing into the ocean as a result; if the 
freshwater inflow is sufficiently large, the thermo-
haline circulation in the Atlantic could break down 
completely. It is not yet possible to quantify objec-
tively the likelihood of such an eventuality, since cli-
mate models are not yet able to capture some of the 
relevant processes, e.g. the danger of a massive inflow 
of freshwater from the Greenland ice sheet. Risk 
assessment is therefore based on expert opinion, tak-
ing into account all modelling studies, current trends 

in the data from measurements and information from 
Earth’s history. The most recent report of the  IPCC 
(2007a) describes the likelihood of the thermohaline 
circulation weakening in this century as ‘very high’ 
in the event of unabated climate change, while the 
probability of its complete collapse is estimated at 
up to 10 per cent. In a detailed survey of experts car-
ried out recently (Zickfeld et al., 2007), subjects were 
asked to assess the likelihood of a complete break-
down of the thermohaline circulation being triggered 
in this century as a result of various levels of warming 
by 2100. Given warming of up to 3 ºC, most of the 12 
experts questioned agreed with the assessment of the 
IPCC (a risk of up to 10 per cent); two of the experts 
consider the risk to be higher, at 30 per cent and 40 
per cent respectively. Many experts predict a sharp 
increase in the risk if warming is higher: with warm-
ing of 5 ºC, half of the subjects predict a risk of 20 per 
cent or more, and one-third estimate the risk at 50 
per cent or more.

At the present time it is only possible to assess 
in broad outlines what the consequences of such 
far-reaching reorganization of the global system of 
ocean circulation might be. There appears little rea-
son to fear a marked cooling below present-day tem-
peratures (the ‘little ice age scenario’ investigated in 
the Pentagon report; Schwartz and Randall, 2003), 
because warming resulting from  greenhouse gases 
will probably more than compensate for the effect 
of diminishing heat transport in the ocean. There are, 
however, two circumstances in which regional cool-
ing could occur, especially in north-western Europe: 
first, if, contrary to expectations, the current changes 
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Figure 5.3-1
Map with some of the tipping elements in the climate system discussed in the text.
Source: WBGU, based on Schellnhuber et al., 2005
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very early on, before warming due to the greenhouse 
effect has reached several degrees; and second, cen-
turies into the future, if warming due to greenhouse 
gases abates but the current has broken down per-
manently. Other consequences include for example 
an additional  sea-level rise of up to 1m in the North 
Atlantic region (Levermann et al., 2005), a shift in the 
tropical rain belts (Peterson and Haug, 2006; Zhang 
and Delworth, 2005), and a possible collapse of the 
North Atlantic marine ecosystem (Schmittner, 2005), 
currently one of the most productive marine regions 
on Earth. Even in the absence of regional cooling, 
therefore, the consequences of a breakdown in the 
Atlantic thermohaline circulation could be so severe 
that the livelihoods and food situation of many peo-
ple in the North Atlantic region and in the tropics 
would deteriorate significantly. 

5.3.2 
 Monsoon transformation

Akin to the shifts occurring in the ocean circulation, 
massive shifts could also take place in the atmospheric 
circulation. In this context, the discussion focuses pri-
marily on the monsoon circulation. As a consequence 
of the regularity of the monsoon rains and their vital 
contribution to total annual precipitation, the agri-
cultural sector in some regions is highly dependent 
on the monsoon, making these regions highly vulner-
able to any changes affecting it (Webster et al., 1998). 
Large parts of the Indian subcontinent, for example, 
depend on the monsoon rains. The summer monsoon 
accounts for as much as 90 per cent of annual precip-
itation in some regions (Lal et al., 2001). It is known 
from paleoclimatological research that phases of 
weaker monsoon activity have occurred in the past 
(Gupta et al., 2003).

As is the case with ocean circulation, atmospheric 
circulation patterns such as the monsoon circulation 
respond in a markedly non-linear manner to exter-
nal disruptions. In the case of the monsoon, contam-
ination of the atmosphere with aerosol particles is 
probably an even more important control parameter 
than increased greenhouse gas concentrations (Zick-
feld et al., 2005). These two parameters are currently 
acting in opposite directions: increasing aerosol pol-
lution is weakening the monsoon, while the rising 
CO2 concentration is tending to make it stronger. 
Any significant change in the monsoon – weakening 
or strengthening, or more marked fluctuations and 
thereby a loss of predictability – can have major con-
sequences for  agriculture and thus also for the food 
supply of people in Asia. There are signs, moreover, 
that the various circulation systems in the oceans and 

the atmosphere have mutual influences; research in 
this area, however, is still in its infancy.

5.3.3 
Instability of the continental ice sheets 

A third example is the behaviour of the continental 
 ice sheets, melting of which would lead to a sea-level 
rise of several metres. Via a process called ‘ice ele-
vation feedback’, ice sheets have a well known criti-
cal threshold: within certain limits, an ice mass such 
as the  Greenland ice sheet maintains its own equi-
librium, because its thickness of approximately 3km 
ensures that a large part of the surface of the ice is 
located in higher and therefore cooler atmospheric 
layers. Atmospheric temperature decreases by an 
average of 6.5 ºC with every additional kilometre 
of altitude. When the ice sheet shrinks, its surface is 
exposed to increasingly warmer air, thereby trigger-
ing a positive feedback that ultimately culminates in 
the ice sheet’s complete disappearance. 

There is a whole series of other positive feedback 
mechanisms that can lead to acceleration of ice sheet 
disintegration if warming goes beyond a critical point 
(WBGU, 2006). Measurement data have shown, for 
example, that glacial flow in  Greenland is speed-
ing up significantly, one reason being that  meltwa-
ter from the surface of the ice is percolating through 
to the glacier bed via holes (called moulins) and act-
ing as a lubricant (Zwally et al., 2002). In Antarctica, 
too, there are increasing indications that the ice may 
be responding dynamically, especially the smaller 
West Antarctic ice sheet. In February 2002, the sev-
eral thousand-year-old Larsen B ice shelf collapsed 
and disintegrated off the Antarctic Peninsula. As ice 
floats on the sea, a shelf’s disintegration initially has 
no impact on the sea level. However, it apparently 
does affect the continental ice sheet. The ice streams 
discharging from the ice sheet in the wake of the 
Larsen B ice shelf have since accelerated consider-
ably, reaching up to eightfold velocity (Rignot et al., 
2004; Scambos et al., 2004).

The risk associated with the collapse of conti-
nental ice sheets is due especially to the fact that it 
entails a major sea-level rise. Melting of the Green-
land ice sheet alone would increase the global sea 
level by around 7m. This could already happen with 
global warming of 2–3 ºC compared to 1990 tempera-
tures (Gregory et al., 2004; Ridley et al., 2005). There 
is still considerable uncertainty regarding the time-
frame in which melting of this nature might take 
place. Up until a few years ago, it was assumed that 
it would take a few thousand years. Recently discov-
ered mechanisms, however, raise the possibility that 
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the ice sheet could melt completely within centuries 
(Hansen, 2005). 

5.3.4 
Collapse of the  Amazon rainforest

Strongly non-linear effects could arise in the bio-
sphere, too, in response to climate change. The net 
primary production of  vegetation falls by 10–20 per 
cent in periods of  drought in  El Niño years compared 
to the long-term average (Potter et al., 2001). As a 
result, the ecosystem turns into a source of carbon 
dioxide in the short term. A modelling study by Cox 
et al. (2004) that has been the subject of heated debate 
among the experts sets out a scenario in which 65 per 
cent of the Amazon rainforest dies back by 2090 as 
a consequence of global warming. Favourable condi-
tions for these droughts are created by warm ocean 
temperatures in neighbouring regions of the Atlan-
tic and the Pacific (El Niño conditions), and this is 
also true of the droughts observed in the Amazon 
region. Debate on this scenario has sharpened fur-
ther because in 2005 the increasing droughts expe-
rienced by the Amazon region reached their high-
est level so far. In this scenario, positive feedback 
between  biosphere and atmosphere plays a crucial 
role, because the high level of evaporation resulting 
from the presence of the Amazon rainforest causes 
increased rainfall in the region. This in turn sustains 
the rainforest. More than half of the precipitation 
in the Amazon region is ‘recycled’ in this sense. An 
experimental study in which water was diverted from 
the roots of the trees by means of plastic panels has 
recently demonstrated that trees respond highly sen-
sitively to even just a few years of drought (Neps-
tad et al., 2002). However, there are other model cal-
culations that show the sensitivity of rainforest veg-
etation to changes in  precipitation in more relative 
terms. Cowling and Shin (2006) go as far as to sug-
gest that a decline in precipitation of 60 per cent in 
the tropical rainforest of Amazonia would only have 
a minimal effect on net primary production and het-
erotrophic respiration. According to their model 
calculations, the stability of the ‘recycling’ process 
between vegetation and precipitation would not be 
jeopardized unless there was an 80 per cent reduc-
tion in precipitation, causing a major decline in net 
primary production.

Changes in  land use (e.g. forest  clearance) also 
need to be taken into consideration in the discus-
sion on feedback mechanisms. Deforested areas 
have a major feedback effect on local climatic con-
ditions due to their reduced evaporation rate, dimin-
ished groundwater storage capacity and increased 
reflection of solar irradiation (Morton et al., 2006). 

In addition, droughts in open landscapes in the Ama-
zon region (on the forest perimeter, clearings, savan-
nahs) intensify competition between grassland and 
forest in favour of grasses, and this produces vegeta-
tion that has less capacity for carbon storage (Botta 
and Foley, 2002). Grasses also favour the spread of 
wildfires, which in turn release fixed carbon into the 
atmosphere. 

A massive transition in the carbon balance of the 
Amazon rainforest system that converted it from 
carbon sink to source would not only entail con-
sequences for the region as a whole and cause the 
loss of animal and plant species; it would also result 
in considerable carbon dioxide being released into 
the atmosphere by the vegetation and soil (includ-
ing as a result of fire), amplifying the greenhouse 
effect still further. One current comparative model 
found that feedback of this sort from the biosphere 
would probably bring about an additional global CO2 

increase of 50–100ppm (in the most extreme model, 
up to 200ppm) by the year 2100 (Friedlingstein et al., 
2006). Analysis of climate history data too suggests 
that feedback mechanisms of this sort in the  carbon 
cycle can exacerbate the greenhouse problem (Schef-
fer et al., 2006). 

5.3.5 
Conclusions

Of all the impacts of climate change discussed in 
Chapter 5, the non-linear effects are among those 
that may have the most far-reaching negative con-
sequences for human lives and societies. A radical 
change in the monsoon circulation or the collapse 
of the Amazon rainforest could fundamentally alter 
 agricultural production in Asia and Latin America, 
incurring incalculable economic costs and trigger-
ing migration movements. A major weakening of the 
thermohaline circulation could have unforeseeable 
global consequences for habitats and markets. The 
tipping points outlined here are therefore associated 
with large-scale and complex risks of a social, eco-
nomic and political nature that affect whole regions 
of the world. The level of uncertainty concerning 
these tipping points is also exceptionally high. Pre-
venting the associated non-linear effects will first and 
foremost require curbing further climate warming. 
This is an urgent necessity as it is, in view of the cli-
mate-induced environmental changes that are slowly 
but progressively occurring. In this sense, considera-
tion of the tipping points ‘just’ gives one more piece 
of ammunition in support of the argument that com-
prehensive and resolute  climate protection is abso-
lutely vital. 





6.1 
Methodology 

6.1.1 
Selection and definition 

The conceivable forms of conflict driven by climate 
change can be grouped into typical constellations. 
Their characteristic configurations have the potential 
to emerge in various regions of the world. WBGU 
defines conflict constellations as causal linkages at 
the interface between the environment and society, 
which interact dynamically and are capable of induc-
ing social  destabilization or violence. 

Various sources have been consulted in the con-
struction of these  conflict constellations: modelling 
of anticipated  climatic changes; experiences of envir-
onmental conflict; findings from causal research 
into war, conflict and the dynamics of  violent con-
flict escalation; and analytical studies on state fragil-
ity and multipolarity (Chapters 3 and 4). The aim is to 
identify  key factors and mechanisms for the eruption 
of  violence in the context of environmental change, 
with a view to deriving recommendations for action 
on conflict avoidance and resolution. 

WBGU identifies three major areas in which cli-
mate change is expected to cause critical develop-
ments, namely the depletion of freshwater resources, 
the impairment of  food production, and an increase 
in weather extremes. Also, as an indirect consequence 
of these developments,  migration may increase in 
the affected regions. Informed by these considera-
tions, WBGU derives the following conflict constel-
lations, and proceeds to analyse each constellation 
as to whether it can trigger or amplify conflicts and 
social destabilization.
• Conflict constellation ‘Climate-induced degrada-

tion of freshwater resources’: Over 1.1 thousand 
million people lack secure access to sufficient 
drinking water. The situation may deteriorate 
further in some regions of the world as climate 
change will cause greater variability in precipita-

tion. This will have impacts on the availability of 
water resources (Section 6.2). 

• Conflict constellation ‘Climate-induced decline in 
food production’: Currently over 850 million peo-
ple in the world are undernourished. This situa-
tion can become more acute as a result of climate 
change, especially in developing countries. Any 
decline in regional or supraregional food produc-
tion may lead to food crises (Section 6.3).

• Conflict constellation ‘Climate-induced increase 
in storm and flood disasters’: Natural disasters 
and the damage caused by such incidents have 
increased dramatically in the last four decades. 
There is a particular likelihood of increased storm 
and flood disasters as a result of climate change 
(Section 6.4). 

• Conflict constellation ‘ Environmentally induced 
migration’: Changes in the environment as a con-
sequence of climate change are expected to con-
tribute to increased migration in future (Section 
6.5). 

6.1.2 
Using  narrative scenarios to identify  security risks

On the basis of the conflict mechanisms identified, 
possible trends towards destabilization and vio-
lence are worked through in the form of geograph-
ically explicit, narrative scenarios. The ultimate aim 
is to derive preventive strategies (Box 6.1-1). For 
each constellation, both a ‘ fictitious confrontation 
scenario’ and a ‘ fictitious cooperation scenario’ are 
developed, and the strategic bifurcations which dif-
ferentiate these scenarios are identified. A partic-
ular focus of analysis is the consequences of those 
developments, actions and decisions which produce 
lock-in effects. This method, i.e. the use of scenario 
technique to ‘play through’ potential future devel-
opments, is well established as a standard technique 
used by large corporations, e.g. insurance compa-
nies, and by military strategists. The goal of these sce-
narios is not to put forward the most accurate possi-
ble vision of the future (scenarios are not  forecasts). 

6Conflict constellations
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Instead, they are intended to contribute to identify-
ing, and hence avoiding, the most risk-laden trends. 
The selection of regions for the scenarios is derived 
from the analyses in Chapter 5. The scenarios begin 
around the year 2020. Their time horizon extends to 
the year 2050, and in certain instances as far ahead as 
2100. Some of the risks relating to the second half of 
the century have a low probability but high destruc-
tive potential ( tipping points, Section 5.3). 

Climate change up to mid-century largely 
predetermined
Until around the middle of the century (2020–2050) it 
is hypothesized that climate change will consistently 
advance, forming the ‘backdrop’ to possible socio-
economic developments. Because of the inherent 
response times of these dynamics, there may already 
be drastic regional climate impacts, e.g. an increase in 
the frequency or severity of extreme events. The exact 
nature of the repercussions on the ground is deter-
mined by bifurcations in the socio-economic arena, 
e.g. whether or not a trend is identified and corre-
sponding adaptations are made, or whether general 
political and  social stability improves or deteriorates. 
During this period, the scale of climate change itself 
can only be influenced within narrow margins. 

Non-linear environmental change possible 
from mid-century
In developing scenarios for the middle of the century 
onwards, it is assumed that climate change will begin 
to take on a new quality: in this period, its scale will 
depend critically on the decisions and actions taken 
in the first half of the century. In principle, different 
trajectories are conceivable for the development of 
environmental change. Moreover, under conditions 
of intense climate change, possible non-linear climatic 
dynamics such as the failure of the Indian  monsoon, 

shifts in the Inter-Tropical Convergence Zone or the 
weakening of the  North Atlantic Current may lead 
to further bifurcation of developmental trajectories. 
Effectively this would represent dramatic alteration 
of the biogeophysical ‘backdrop’ against which socio-
 economic developments are played out. It would 
pose major social challenges which could bring forth 
either cooperation or conflict. Section 5.3 presents 
some examples of non-linear environmental trends 
with a low probability of occurrence but extremely 
high destructive potential. 

6.1.3 
Deriving recommendations for action

For every conflict constellation and its associated 
scenarios, recommendations are derived for action 
which may help to avoid or alleviate the given set of 
problems. These include not only strategies for avoid-
ing and adapting to climate change, but also aspects 
of  good governance which make a difference to cri-
sis prevention. Although some of the repercussions 
considered will only occur in the distant future, the 
aim is to develop recommendations for action for the 
present and the near future.

6 Conflict constellations

Box 6.1-1

Scenarios and forecasts 

Forecasts are scientifically derived statements on the prob-
able course of future events within a given time span. The 
more complex the field of study and the longer the time 
span, the more uncertain forecasts become. In these cir-
cumstances, scenarios are the preferred method; on the one 
hand they point up the range of possible future develop-
ments and focus attention particularly on causal processes, 
influencing factors and strategic decision points. Scenar-
ios, unlike forecasts, consist of a hypothetical sequence of 
events which is constructed in order to illustrate causal link-
ages. They are not backed up with probabilities. There are 
different types of scenario. The typical steps in creating sce-
narios are

–  defining the parameters (type of scenario, time span, 
etc.),

– scenario field analysis, including identification of influ-
ences and analysis of key factors,

–  scenario projection, including assessment of how key 
factors will develop,

–  condensing the scenarios into consistent narratives,
–  and evaluation of the scenarios.
In the report, narrative scenarios are developed which ‘tell 
the stories’ of possible future developments along alterna-
tive trajectories. As far as possible, they are based on fore-
casts about individual influencing factors (e.g. changes in 
the climate). Other influencing factors are deduced from 
empirical findings in relation to other processes. The aim 
is to envision how developments might potentially unfold 
and to identify pointers for strategic political choices at crit-
ical moments.
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6.2 
Conflict constellation:  ‘Climate-induced 
degradation of freshwater resources’

6.2.1 
Background

6.2.1.1 
Brief description of the conflict constellation

The  conflict constellation ‘Climate-induced degra-
dation of  freshwater resources’ explores the causal 
linkages between environmentally induced changes 
in water availability and conflicts over water, desta-
bilization of communities and migration. It deals pri-
marily with changes in  water availability which are 
caused either directly or indirectly by climate change 
(Section 5.2.1) and the scale or timing of which lead 
to the assumption that the necessary adaptation 
could overwhelm water management systems. The 
conflict constellation is based on the assumption that 
the adaptation process itself (that is the restructuring 
of water management), and in particular a failure of 
water management systems to adapt to the new situ-
ation (that is a massive degradation of the water sup-
ply), harbours potential for conflict. This could trig-
ger or aggravate intrastate or international conflicts 
of interest, which under adverse conditions could 
erupt into violence. Conflicts of interest over fresh-
water resources have seldom led to  violent interstate 
conflict (‘ water wars’) in the past. In fact, on many 
occasions intergovernmental agreements have even 
been the inspiration for cooperative solutions (Sec-
tion 3.1). A number of examples do exist, however, 
where local or regional conflicts over water have 
turned violent, particularly in cases where no formal 
rules or agreements on the use of the water resources 
had been agreed (Horlemann and Neubert, 2007). As 
such conflicts increase in frequency, so too does the 
risk of provoking or worsening social destabilization 
(Chapter 3; Carius et al., 2006). 

This conflict constellation is expected to arise 
more frequently in future for two reasons. First, cli-
mate change will impact on the  water balance in 
many regions to such an extent that its availabil-
ity will deteriorate in terms of quantity or seasonal 
distribution. Second, the mounting aspirations of 
the world’s growing population will substantially 
increase the demand for water. In some regions this 
steadily widening gap is already prompting consid-
erable additional social conflict, which can contrib-
ute to  destabilization. These causal linkages are ana-
lysed below. 

6.2.1.2 
Water crises today and tomorrow

Overall freshwater use has increased almost eight-
fold over the last century (Shiklomanov, 2000), and is 
continuing to grow by about 10 per cent each decade. 
Humans already utilize or control over 40 per cent of 
the renewable, accessible water resource (MA, 2006). 
A distinction is made between ‘green’ and ‘blue’ 
water. Green water is the moisture in the soil which 
is sustained by precipitation and is available for rain-
fed  agriculture. Blue water is the more easily acces-
sible surface water (lakes, rivers) and  groundwater 
which can be tapped for irrigation, industrial pur-
poses and domestic use (IWMI, 2007). Allowing for 
significant regional differences, agriculture accounts 
for approximately 70 per cent of the world’s ‘blue’ 
water use, industry about 20 per cent and domestic 
users the remaining 10 per cent (Cosgrove and Rijs-
berman, 2000; Fig. 6.2-1). The significance of agri-
culture, especially  irrigated farming in the develop-
ing countries, makes water a key element for food 
security and poverty alleviation (WBGU, 1998; Sec-
tion 6.3). Moreover,  hydroelectric power accounts 
for about 19 per cent of all the electricity generated 
worldwide, and in some countries the proportion is 
over 90 per cent (WBGU, 2004). 

Increasingly, the problem is not simply overuse, but 
also  water pollution. Agriculture (salination, input of 
nutrients and sediments), industry and private house-
holds (nutrients and pollutants) put lakes, rivers and 
coastal waters under stress, causing significant health 
and development problems – currently these are most 
conspicuous in  China (Section 7.7). Water is also cru-
cial to the functioning of natural  ecosystems. Com-
petition between water-use sectors is apparent here. 
The growing demand for water for human needs has 
a profound effect on aquatic ecosystems in particu-
lar. These are considered to be highly endangered, in 
turn causing the failure of vital ecosystem goods and 
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Figure 6.2-1
Water use by sector.
Source: IWMI, 2007
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 services, such as water purification, flood protection 
and fish stocks (MA, 2006).  Groundwater tables are 
falling in many water catchment areas, many major 
rivers are overused, badly polluted and biologically 
depleted – some are so overused that they hardly 
reach the sea any more (e.g. Yellow River in China; 
Colorado in North America).

A third of the world population is affected by  water 
scarcity. Approximately 1.1 thousand million people 
do not have access to safe drinking water. Water pol-
lution is an equally critical problem: 2,600 million 
people do not have access to basic sanitation facili-
ties, posing a serious threat to human health (UNDP, 
2006). Up to 80 per cent of all  diseases occurring in 
developing countries have to do with a lack of clean 
water (WI, 2004). Gastrointestinal infections are the 
most prevalent, claiming 2-3 million lives worldwide 
each year, mostly children (Gleick, 2003). Against 
this backdrop a  Millennium Development Goal was 
agreed: to halve by 2015 the proportion of people 
without access to safe drinking water and sanitation 
(MDG 7, Target 10). With sufficient effort, this goal is 
globally achievable, although the situation is unlikely 
to improve in some regions (e.g. sub-Saharan Africa, 

the Southwest Pacific; WHO and UNICEF, 2004; 
WBGU, 2005). 

The main cause of water crisis today is poor man-
agement of available resources (Cosgrove and Rijs-
berman, 2000; UNESCO, 2006). While connection 
levels to the water supply are almost 100 per cent 
in the industrialized countries, water management 
in developing and newly-industrializing countries is 
frequently overburdened, and hardly anywhere has 
an integrated water resources management system 
(Box 6.2-1) been implemented. There are major dif-
ferences between urban and rural areas, where the 
supply is typically worse. There are also substan-
tial regional differences. For example, the situation 
in sub-Saharan Africa is much worse than in parts 
of Asia and Latin America. A distinction should be 
made here between regions with ‘physical water scar-
city’ and those with ‘economic water scarcity’ (Fig. 6. 
2-2; Box 6.2-1). Where there is physical water scar-
city, even efficient technology is incapable of meeting 
current needs sustainably (mainly  North Africa, the 
 Middle East and Central Asia). This phenomenon is 
likely to spread to other regions in future as a result of 
climate change (Sections 5.2.1 and 6.2.2.1). In regions 
with economic water scarcity, the water resources 
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Box 6.2-1

Integrated water resources management 

Preventing supply bottlenecks and  water crisis and ensur-
ing an optimal use of water resources is a task requiring 
effective water policy and a sustainable water management 
system (WBGU, 1997; Dalhuisen et al., 1999). The con-
cept of  integrated water resources management (IWRM) 
has taken on significance in this respect. IWRM seeks to 
move beyond previously isolated sectoral and often ineffi-
cient usage systems. Water, land or soil and their associated 
resources should be developed in a sustainable fashion and 
administered in one cross-sectoral, participatory process. 
IWRM is a relatively new concept inspired and promoted 
mainly by international forums of research and water policy 
(especially the Global Water Partnership; GWP, 2000). It 
offers strategic points of reference for solving water crisis, 
despite persisting conceptual weaknesses and the circum-
stance that the political dimension is not yet adequately 
taken into consideration. The term ‘water governance’ is 
also used parallel to IWRM, and sometimes at a higher 
strategic level (UNESCO, 2006).

Under IWRM the various tools and options for both 
supply and demand are clustered to form a holistic strategy 
which is customized to suit local circumstances (UNESCO, 
2003, 2006). Technical options are targeted primarily at 
expanding availability or improving the quality of water. 
For instance, storage in natural and man-made reservoirs 
can balance out seasonal fluctuations, additional water 
resources can be made available by using groundwater 
reserves or  desalinizing sea water, and wastewater treat-
ment facilities can ensure adherence to pollutant limits. With 

large-scale engineering solutions especially, however, it can 
be difficult or even impossible to comply with aspirations of 
sustainability, e.g. when major dam projects are contingent 
upon large-scale human resettlement or substantial environ-
mental damage (Box 6.2-2). The current focus of water pol-
icy and IWRM is shifting from supply to an improved use of 
‘green water’ and integrated ecosystem approaches (IWMI, 
2007). IWRM should ensure the efficient and environmen-
tally sustainable use of water (the economic and ecological 
dimension), the equitable allocation of water resources and 
the maintenance of democratic opportunities for participa-
tion (the social and political dimension; UNESCO, 2006). 
IWRM is therefore embedded in the broad debate on both 
poverty reduction and equitable and sustainable develop-
ment (WBGU, 2005; Neubert and Herrfahrdt, 2005). 

In spite of significant efficiency reserves and promis-
ing options, the water sector will not be able to solve the 
problems alone. Reforms in other sectors, such as agricul-
ture, human settlement and industry are needed in order 
to ensure sustainable water resources management. A 
rational price policy, geared towards the cost of provision 
of the resource, or at least reflecting its scarcity, is vital 
(Dal huisen et al., 1999). Minimum standards for individ-
ual access to drinking water should be taken into account 
(WBGU, 1998).  Agricultural policy should focus on rain-fed 
agriculture (green water resources) and utilize the precious 
resources of blue water as sparingly as possible. This can be 
achieved by improving the coordination of water usage in 
terms of timing, raising the efficiency of water use and man-
aging demand with a targeted pricing policy. Price signals 
and awareness-raising initiatives are also suitable tools for 
promoting water-saving technologies in private households, 
supporting process water recycling in industry, or reducing 
the rates of loss in the pipe infrastructure. 
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available would be sufficient to cover the per capita 
requirements as well as other needs, but the lack of 
institutional capacity or financial resources prevents 
its efficient distribution and use (IWMI, 2007).

Water use is expected to rise significantly around 
the world. The proportion used by each sector is 
unlikely to change dramatically between now and 
2025. The greatest element of uncertainty here is the 
future expansion of irrigated farming. In view of the 
rising demand for water and the changes in regional 
water availability as a result of climate change (Sec-
tion 5.2.1), water resources management – already 
overstretched in some areas – will also be faced with 
more formidable challenges in future (Cosgrove and 
Rijsberman, 2000).

6.2.2 
Causal linkages

6.2.2.1 
From climate change to changes in  water 
availability

The principal impacts of climate change on water 
availability are shifts in precipitation patterns and 
rising temperatures. But indirect effects such as a 

potential change in plant evapotranspiration also 
lead to changes (Sections 5.1 and 5.2). The expected 
shifts in precipitation patterns vary considerably 
according to region, but the tendency will be for rain-
fall to decrease in the already arid sub-tropics and to 
increase at high latitudes. In many regions, however, 
the absolute changes are extremely difficult to pre-
dict (Fig. 5.1-4). Impacts can differ in seasonal terms, 
for instance an increase in  precipitation in winter and 
a decrease in summer. Moreover, there is a general 
tendency towards heavier precipitation events, even 
in regions experiencing an average decrease in rain-
fall. In many regions a greater variability in precipita-
tion is anticipated, which will increase the risk of both 
flooding and  drought (IPCC, 2007a, b). At the same 
time rising   temperatures almost everywhere increase 
evaporation, which tends to reduce the total amount 
of water available. The overall effect, the climatic 
water balance, varies enormously in regional terms 
(Fig. 5.1-3). In regions which experience snowfall in 
winter the temperature increase can lead to a sea-
sonal shift of  meltwater flows, i.e. the rivers will carry 
a larger proportion of their total annual flow of water 
in winter. About a sixth of the global population 
lives in regions which are likely to be affected (Bar-
nett et al., 2005). Additional threats to water availa-
bility come from rising sea levels, which can lead to 
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Figure 6.2-2
Areas of ‘physical’ and ‘economic’ water scarcity.
Source: IWMI, 2007
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enhanced saltwater intrusion into coastal groundwa-
ter aquifers.

This chapter will focus on regions which rely on 
glacier meltwater for their water supply during the 
dry season. The  glaciers act as a reservoir to accumu-
late seasonal precipitation, which then becomes avail-
able as meltwater in the dry season. How effectively 
they buffer stream discharge can be seen in the Río 
Santa area of  Peru: those water catchment areas with 
larger fractions of glacier cover have a less variable 
seasonal runoff (Mark et al., 2003; Section 6.2.3.1). As 
the glacier melt intensifies, more meltwater is initially 
discharged than is replenished by precipitation, caus-
ing an increase in runoff. This additional runoff can be 
significant. It is estimated, for instance, that half the 
annual runoff from the Yanamarey Glacier in Peru’s 
Cordillera Blanca stems from a net decrease in gla-
cier mass caused by glacier shrinkage. This glacier is 
projected to disappear within the next 50 years (Mark 
et al., 2003). However, once the glaciers have melted 
away, not only will this additional source of water dis-
appear, but also the storage of seasonal precipitation 
which can lead to a marked decrease in runoff dur-
ing the dry season. In the  Andes alone tens of mil-
lions of people are dependent on glacier meltwater 
during the long dry season, and it is anticipated that 
many small glaciers in  Bolivia,  Ecuador and Peru will 
disappear completely during the next few decades 
(IPCC, 2007b). The ice masses in the  Himalayas and 
the Karakoram are also melting. Hundreds of mil-
lions of people in India and China alone are expected 
to be adversely affected by the resultant changes in 
water supply (IPCC, 2007b).

In some regions, therefore, the volume of availa-
ble water will decrease in absolute terms. But even 
regions where the total quantity of water remains 
constant or even increases may also experience sig-
nificant problems as a result of the shift in seasonal or 
interannual variability of precipitation or runoff. Cli-
mate change in many places is ushering in a situation 
where past experience can no longer be projected 
into the future (IPCC, 2007b). The lessons of the past 
are therefore losing their relevance as a base for plan-
ning water management. They could be replaced by 
model-based projections of regional water yield and 
demand which take climate change into considera-
tion. Depending on the region, however, such projec-
tions are plagued by uncertainty. Accordingly, there-
fore, a deterioration of the planning basis for water 
management is to be expected in many places. 

6.2.2.2 
From changes in water availability to  water crisis

There are many reasons for water management’s 
inability to maintain an adequate supply, leading to 
a water crisis. The core problem is a lack of adap-
tive capacity to absorb changes in water supply and 
demand (Klaphake and Scheumann, 2001). Supply 
shortfalls of water resources are typically triggered by 
rapid, sweeping changes in water yield and demand 
which can overwhelm even relatively well-developed 
management systems. Various dimensions of influ-
ence are relevant here, each of which is affected by a 
range of  key factors (Fig. 6.2-3).

One of the key factors for regional shortfalls in 
supply is a surge in demand. Rapid  population growth 
and migration (Section 6.5) may cause regional 
[1] Demand-side dynamics. This not only directly 
increases the domestic demand for tap water, but at 
the same time indirectly increases the need for water 
for food production, e.g. regional (irrigated) agricul-
ture (Section 6.3). Economic growth and its attend-
ant rise in per capita consumption is a further factor 
that can drive rising demand for water by the agricul-
tural sector. At the same time, as regional producers 
become more integrated on world markets and the 
overseas demand for food and other primary goods 
(including timber) increases, water-intensive pro-
duction at home can also rise. The demand for water 
for  irrigated farming (usually the largest regional 
user) can thus escalate within a short period of time 
(UNESCO, 2006). Increases in income and consumer 
spending, along with export growth, account for a 
growing demand for water for industrial production 
processes (e.g. energy, paper or the chemical indus-
try) and for the service industries ( tourism in partic-
ular). 

Other key factors for supply crises are insufficien-
cies in the dimension of [2] Water management’s insti-
tutional capacity. Poor management capacity plays 
a major role in creating water crises. The failure of 
integrated management in particular is attributed 
to funding shortfalls and a lack of qualified person-
nel – as well as poor coordination of management 
activities, fragmented institutional structures and a 
lack of suitable tools. Water management’s room for 
manoeuvre can also be restricted by political-insti-
tutional constraints. These could include the spe-
cific requirements of other fields of policy (e.g. agri-
cultural, environmental or settlement policy), which 
must be considered when decisions are made about 
increasing reservoir capacities as a potential adap-
tive measure of water policy. A limited public aware-
ness of the water crisis and the lack of participation 
of the non-governmental sector are other contribut-
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ing factors to the failure of integrated management 
approaches (Neubert, 2002; UNESCO, 2006).

Poorly defined and enforced rights of access to and 
use of diminishing water resources are one indicator 
of a failing water management system. Another indi-
cator is a de facto allocation of these rights among 
competing water-users that is unsatisfactory in terms 
of efficiency and  distributional equity.

Regardless of the material and coordination 
aspects of institutional capacity, the likelihood of 
management failure is greater when planning crite-
ria partially or wholly ignore the impact of climate 
change on water availability. Key factors for a supply 
crisis can thus be found in the lack of [3] Water man-
agement’s ability to learn and adapt to climate change. 
It is true that adaptive deficiencies and consequent 
water crises continue to be more the outcome of inef-
ficient management practices than physical water 
scarcity (UNESCO, 2006). However, on the basis 
of the findings from Chapter 5 and Section 6.2.2.1 it 
cannot be ruled out that climate change is unleash-
ing drastic and hitherto unseen changes to regional 
availability, which are putting water management 
systems under great pressure. The problems inher-

ent in forecasting these changes are highlighted in 
Section 6.2.2.1. If past practice continues, and water 
management planning is still based on data of water 
availability and variability observed over the past 100 
years, then unabated climate change can be expected 
to threaten water supplies and cause water crises in 
the long term (IPCC 2001, 2007b; UNDP, 2006). In 
view of this looming development WBGU is assum-
ing that – unless the threat is countered by water pol-
icy measures – the scarcity and/or variability of water 
availability will acquire greater significance as a cat-
alyst for crisis.

The different physical, economic and political-
institutional causes of adaptive insufficiencies and 
water crisis are often found together, making the 
afflicted regions doubly vulnerable. It can be seen, 
therefore, that until now water crises have increas-
ingly occurred in developing countries which are 
already burdened with the task of reducing  poverty. 
These countries are often disadvantaged by both 
unfavourable physical conditions and inadequate 
water management systems. In recent times the dete-
rioration of the water framework in certain indus-
trialized countries has also been attracting atten-
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tion, e.g. in  southern Europe (WWF, 2006). Unlike 
the developing countries, however, the issue here is 
more a case of wrong structural decisions by manage-
ment than a lack of facilities. 

6.2.2.3 
From  water crisis to conflict and  violence

A water crisis increases the probability of compe-
tition between water-use sectors and also – in the 
absence of systems regulating such competition – 
the likelihood of water conflict. The physical, pol-
itical and social dimensions [1–3] described in Sec-
tion 6.2.2.2, the key factors of which are relevant to 
water crisis, are equally valid for water conflict. Water 
scarcity does not inevitably lead to conflict and vio-
lence. As described in Section 3.3, the critical factors 
for conflict are found in the dimensions of [4]  Polit-
ical stability and governance structures, as well as [5] 
Social and community stability. In other words, the 
degradation of water resources and attendant water 
supply crisis can conspire with other socio-economic 
and political factors to provoke conflict. 

At the same time a wide range of examples shows 
that interstate conflicts over the use of scarce water 
resources have also led to intergovernmental cooper-
ation (Wolf et al., 2003). This can most clearly be seen 
on rivers, lakes and aquifers shared by several states, 
where a regime of transboundary water resources 
management is required to regulate water rights 
(Gleick, 1993; Sadoff and Grey, 2002; UNESCO, 
2003). 

When conflicts occur, the  water shortage in itself 
is less important than the capacity of the water man-
agement system to adapt to new requirements. The 
likelihood of conflict increases when rapid system 
changes in water use outpace [2] Institutional capac-
ity (Wolf, 2006). 

In addition to the physical changes outlined (Sec-
tion 6.2.2.1), political factors are the main contrib-
utors to rapid system changes in water use. Polit-
ical measures which are implemented unilaterally, 
in other words without consultation with the other 
users, and which lead to a redistribution of regional 
water resources, increase the likelihood of conflict. 
What is crucial here is that the resulting redistri-
bution takes place within a relatively short period 
of time, putting great adaptive pressure on those 
affected while changes to the supply infrastructure 
are slow to implement (Wolf, 2006). 

Restructuring at an institutional level is one exam-
ple of such political measures. For instance, water 
management reforms were triggered by the found-
ing of new states in post-colonial Africa and  South 
Asia, and in Central Asia following the collapse of 

the Soviet Union. Claims to water resource use, for-
merly under intrastate control, had to be reorganized 
by the newly independent states (Wolf, 2006). Infra-
structure projects such as the construction of dams or 
canals, however, are an even more frequent driver of 
water conflict. Conflict resulting from forced migra-
tion following the building of dams is an additional 
factor (Box 6.2-2). 

The task of  defusing conflict caused by  water scar-
city or redistribution, or preventing violent conflict, 
places a variety of demands on [2] Water manage-
ment’s institutional capacity. These demands differ 
according to whether the water resources are used 
only within national borders or internationally. 

International perspective: ‘Water wars’ or 
cooperation?
A lack of [6] Institutional quality and stability of inter-
governmental and international water regimes to con-
trol the use of shared water resources is a key fac-
tor behind the development of  water conflicts. On an 
interstate level, disputes over shared water resources 
can aggravate already-tense relationships and give 
rise to violent conflicts. More often, however, coop-
erative interaction over water use improves the rela-
tionship between the states involved (Section 3.1; 
Sadoff and Grey, 2002; Wolf, 2006). 

Historically the examples of cooperation between 
states over water resources have far outnumbered 
those of conflict (Wolf et al., 2003). Benefit-sharing 
has proved to be an invaluable concept for initiat-
ing cooperation (Klaphake and Voils, 2006). Coor-
dinating and optimizing the use of water over state 
borders brings additional benefits to all the riparian 
states involved and, when the resources are also fairly 
allocated, leads to a win-win situation for all partic-
ipants and to incentives in favour of cooperation. 
Other positive outcomes of the cooperation include 
an improved water management system, the conser-
vation of freshwater ecosystems, improved efficiency 
in the agricultural and energy sectors or a political 
(peace) dividend (Sadoff and Grey, 2002; Philips et 
al., 2006).

It is apparent that a cooperation agreement is more 
likely to be concluded when certain benefit-sharing 
factors, such as economic advantages, are foreseea-
ble. Until now this has been especially true for agree-
ments over water infrastructure – dam building for 
shared power generation or projects to exploit addi-
tional water resources, for example. On the other 
hand, few agreements have so far been made to pro-
mote adaptive responses to increasing regional water 
scarcity, in other words agreements in the sense of 
burden-sharing instead of benefit-sharing (Klaphake 
and Voils, 2006). It therefore remains unclear to what 
extent benefit-sharing can function, and promote 
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cooperation, under conditions of increasing climate-
induced water scarcity. Nevertheless transparency 
and information sharing serve as a basis for coop-
eration. Information helps the parties involved to 
become more fully aware of the inefficiency of unco-
ordinated, unilateral activities, and to identify their 
mutual interests (Grossmann, 2006). 

Limited knowledge of actual water usage, coupled 
with a lack of confidence in the opposite party, often 
provides a breeding ground for conflict (UNDP, 
2006). Ultimately, gathering and sharing scientific 
knowledge, as well as confidence-building measures, 
are invaluable components of an effective interna-
tional water management system. As far as potential 
interstate conflict is concerned, therefore, it is impor-
tant that there is adequate institutional capacity, in 
other words effective joint management mechanisms 
and contractual rules, to enable the cooperative solu-
tion of conflicts over use. The status of intergovern-
mental understanding also plays a role here (dimen-
sion [4] Political stability and  governance structures). 

The extent to which interstate water wars could 
gain in importance in future is debatable. Only a 
state with high political and military capacity which 
is situated downstream of a watercourse would have 

an incentive to wage war (Wolf, 2006). Moreover, 
according to research on the causes of war (Section 
3.3), at least one of the participating states must be 
autocratic in structure, because it is widely assumed 
that democracies do not solve conflict by resorting 
to violence. This overall combination of factors is to 
be found hardly anywhere around the world. Gov-
ernments are apparently aware that it seldom makes 
strategic or economic sense to wage territorial wars 
aimed at gaining control of water resources out-
side their own borders. However, water is not often 
an isolated, stand-alone problem in foreign affairs, 
but is closely connected with other socio-economic 
issue areas (UNDP, 2006). It is therefore plausible 
to assume that when certain constellations of factors 
prevail, it is possible for disputes over water to con-
tribute directly to interstate violence. 

Intrastate perspective:  Violent conflicts 
over water
The risk of violent conflict over water resources is 
estimated to be greater at an intrastate or local level 
than at an interstate level (Wolf et al., 2005). Sup-
ply problems contribute to the risk of conflict. But, 
as outlined in the key factors of dimensions [4] Polit-

Conflict constellation: ‘Climate-induced degradation of freshwater resources’ 6.2

Box 6.2-2

Dams and conflict 

Many of the major dam projects of the past have fulfilled 
their economic promise (e.g. electricity generation, water 
storage for irrigated farming, floodwater control or expan-
sion of navigable waterways) and have therefore made a 
significant contribution to development. However, such 
projects often have ecological and social disadvantages 
which directly impact on people’s lives. For instance, the 
flooding of fertile land or settlements has forced many mil-
lions of people from their homes, and the environmental side 
effects of dam-building have often been considerable. Past 
projects have frequently failed to ensure that the interests 
of both the beneficiaries and the communities affected were 
adequately coordinated, so that many dam projects became 
the catalyst for conflict – sometimes violent conflict. 

Carius et al. (2006) report that in at least 15 of 73 case 
studies presented on environmental conflict, dam-building 
contributed to conflict ranging from longstanding non-vio-
lent protest to threats of war between states (Section 3.2). 
Such interstate conflicts are mainly defined by the differ-
ent interests of upstream and downstream states over the 
allocation of water from transboundary rivers. Until now 
these conflicts have not directly led to war, but they have 
led to diplomatic conflict which was usually resolved by 
negotiating and signing treaties. Within countries the situ-
ation appears to be quite different, however. When a lack 
of participation leads to an inequitable distribution of the 
economic advantages and negative ecological consequences 
of dam-building, there is a potential for substantial social 
conflict. A range of case studies shows that local resist-

ance to the construction projects has met with government 
repression and violence (WCD, 2000).

Since the 1970s local protest against major dam projects 
has been the subject of international publicity. Increased 
political pressure led to a change of thinking among national 
and international policy-makers. Multilateral funding insti-
tutions such as the World Bank accordingly attached much 
greater weight to the environmental and social acceptability 
of dam projects. International discussion on  sustainability 
reached its peak with the analysis and recommendations of 
the World Commission on Dams (WCD). Despite a difficult 
political setting, the Commission marshalled representatives 
of disparate interests in an international forum and gener-
ated a set of guidelines against which major dam-building 
projects could be assessed (WCD, 2000). 

The Commission’s report and its recommendations have 
experienced a positive echo in most countries (with the 
exception of e.g. China, India and Turkey). The recommen-
dations on the participation of affected communities and 
the strengthening of local institutions (mediation processes 
and tribunals, environmental impact assessments before 
commitment to projects) are seen as appropriate measures 
to minimize the conflict potential of major dams, and to har-
ness their sustainable potential in the long term. However, 
progress on implementing the WCD recommendations is 
very slow. The  World Bank, for example, is again promoting 
major dam-building projects which NGOs view with scepti-
cism, without applying the WCD recommendations. Con-
troversial dams are also increasingly being privately funded 
without adequate sustainability assessment. 
 

Sources: WBGU, 1998, 2004; WCD, 2000; Carius et al., 2006
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ical stability and governance structures, and [5] Social 
and community stability, it is only in conjunction with 
adverse socio-economic constellations that they trig-
ger violent conflict. 

Intrastate conflict can be driven by two differ-
ent categories of supply deficiency: either an inade-
quate quantity of water which provokes competition 
between water-use sectors, or a poor quality of avail-
able water resources. The potential for conflict often 
goes hand in hand with social discrimination in terms 
of access to good quality water.

Competition between users can arise between 
social groups, economic sectors or administrative 
units. In conflict between social groups, the main 
focus is on defending or challenging traditional rights 
of water use. This can most often be seen in arid and 
semi-arid regions, where the conflict is often between 
farmers and nomadic herders (Carius et al., 2006; 
Flintan and Tamrat, 2006). A typical cause of conflict 
between economic sectors is when water resources 
are redirected from agriculture to supply growing cit-
ies and the industries which are located there (Molle 
and Berkhoff, 2006; UNDP, 2006). In particular, [1] 
Demand-side dynamics can exacerbate existing com-
petition between water-use sectors. Competition and 
an uncertain access to good quality water do not 
inevitably lead to conflict. The question is whether or 
not a local or regional water management system dis-
plays [2] Institutional capacity and is capable of deal-
ing with looming intrastate water conflict, thus fore-
stalling violent disputes and social destabilization. 

Furthermore, restrictions in the supply of good 
quality drinking water can aggravate already-existing 
social conflict and contribute to the escalation of vio-
lence (Wolf, 2006). The history of conflict in  Central 
Asia clearly shows that adverse  health effects caused 
by degrading water quality have indirectly influenced 
social unrest (Carius et al., 2004; Giese and Sehring, 
2006). Examples show that the catalyst for an intra-
state escalation of violence is not often a poor water 
supply, but the sudden restriction of access to water, 
which usually impacts on poor population groups 
in particular. Such abrupt changes can be provoked 
by water management restructuring such as  privati-
zation, and the price increases which usually result. 
Existing social disparities, a history of conflict and a 
strong perception of disadvantage over the alloca-
tion of water resources are further drivers of violent 
conflict. The violent protest ignited by water privati-
zation in the  Bolivian city of Cochabamba is a well-
known instance of this type of conflict (Lobina, 2000; 
Wolf et al., 2005). Also, when contained by draconian 
police state measures as was the case in Cochabamba 
(e.g. a local  state of emergency was declared), local 
or regional water conflict can disrupt or compromise 
social and economic development in the affected 

areas over a prolonged period. It can have a desta-
bilizing impact at a national level, and from there 
spread to the international level (Wolf et al., 2005; 
Conca, 2006). The avoidance of such conflict relies 
heavily on key factors as described under dimen-
sion [5] Social and community stability. Ultimately, 
the risk of violent intrastate disputes occurring over 
water is also determined by local conditions. The risk 
can be reduced by ensuring that people in disadvan-
taged areas have access to a safe and stable supply of 
clean water at local level, thus averting threats to life 
and health (Wolf, 2006). 

Interactions with other  conflict 
constellations
Examples show that conflict related to the overuse 
of water resources often goes hand in hand with the 
overuse and  degradation of soils (Carius et al., 2006). 
This applies particularly to the states of the Sahel 
zone and southern and eastern Africa (Bauer, 2006). 
For this reason, the interaction with the conflict con-
stellation ‘Climate-induced decline in food produc-
tion’ (Section 6.3) takes on greater significance (Sec-
tion 8.1). Water crisis and water conflict are also the 
driving forces behind migratory movements of peo-
ple. The examples cited in Carius et al. (2006) make 
it clear that  migration can occur at different stages in 
the causal chain. First,  drought in certain regions can 
elicit movements of people to less affected regions. 
The resulting rise in population and demand for 
water can overwhelm the water management system 
in the destination area. Second, migration can occur 
as the response to a collapsing water management 
system. Third, migration can be the reaction to (vio-
lent) conflict over access to scarce water resources. 
This includes forced resettlement as a consequence 
of dam projects, which in turn can be a driver of con-
flict escalation (Box 6.2-2).

6.2.3 
Scenarios

Chapter 7 identifies regions where – in WBGU’s 
opinion – unabated climate change combined with 
the socio-economic situation could lead to violent 
conflict. Two of the regions which appear to be very 
susceptible to the causal chain of this conflict constel-
lation are examined below: the region surrounding 
 Lima, the capital of  Peru (Section 7.9), and Central 
Asia (Section 7.5). Fictitious scenarios of confronta-
tion and cooperation are outlined for both regions 
(Section 6.1) in order to highlight the need for action 
and identify preventive and adaptive approaches. 
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6.2.3.1 
Glacier retreat,  water crisis and violent conflict in 
the greater Lima area 

Background
Peru and its capital city of Lima are heavily depend-
ent on  glaciers for their water supply. More than half 
of Peru’s population lives in the arid coastal region 
to the west of the  Andes, where Lima is also situ-
ated. The average rainfall in this region is only about 
10mm a year (Chambers, 2005; Mitchell et al., 2002). 
Approx. 80 per cent of the water resources in the 
 coastal region come from glacier meltwater (Coud-
rain et al., 2005). In the coming decades Lima’s water 
supply will come under pressure from two directions: 
from both the increasing demand for water as a result 
of population growth, and also from the greater vari-
ability in water availability as a result of glacier melt. 
Lima, with a population of more than 7 million, pro-
jected to grow to about 12 million by 2030, is the 
second largest desert city in the world (UN, 2004). 
More than two-thirds of its water supply comes from 
the Río Rímac, which is fed by glacier  meltwater. 
These glaciers lost approximately a third of their vol-
ume between 1970 and 1997 (Peru Cambio Clima-
tico, 2001) as a consequence of rising temperatures 
(Coudrain et al., 2005). If the global warming trend 
continues unabated, the glaciers will disappear com-
pletely within the next few decades. Currently the 
Río Rímac carries 35m3/s during the high water sea-
son and only 13m3/s in the low water season. The 
local water authority, SEDAPAL, anticipates a rise 
in demand from 21.9m3/s (in 2000) to 25.5–30.1m3/s 
(in 2030; Yepes and Ringskog, 2002).  Groundwater is 
already tapped to boost supplies in the dry season (6 
m3/s) and water is transported via tunnels from the 
far side of the Andes watershed (>10m3/s). Local laws 
provide that private households take precedence over 
irrigated farming in times of scarcity (Molle and Ber-
ckhoff, 2006). Currently about 85 per cent of the pop-
ulation is connected to the water network, and 60 per 
cent in the informal settlements of the poor (Golda-
Pongratz, 2004). About a million people depend on 
tanker trucks or public wells for their water supply 
(Yepes and Ringskog, 2002). 

Social inequality, under-employment and poverty 
are pervasive in Lima, and in the past these char-
acteristics were accompanied by rising crime rates, 
 drug-related crime and police  corruption (Riofrío, 
1996). Currently the Peruvian economy is growing 
substantially, mainly due to the export of gold and 
copper (Rabobank, 2005). However, its dependence 
on global commodity markets makes the country 
vulnerable. About four-fifths of the electricity used 
in Peru comes from  hydroelectric power stations 
(World Bank, 2006a), meaning that electricity – and 

thus the entire process of development – relies on 
water resources which are fluctuating as a result of 
glacier melt. 

At a political level, authoritarian structures have 
become firmly established in Peru; only at certain 
times in the past has power been in the hands of dem-
ocratically-elected governments. The government’s 
monopoly on the use of force appears to be largely 
intact. However, the range of public services, includ-
ing investment in water management, is limited. Pub-
lic institutions are inefficient and typically corrupt 
(Rabobank, 2005; Bertelsmann Foundation, 2003). 

Plausible developments in Lima
The fictitious scenarios are based on the following 
assumptions about Lima’s future development:
• Lima's population grows appreciably: Lima’s  pop-

ulation growth puts constant pressure on the local 
authorities, but the city’s limited infrastructure is 
often unequal to the demands. The burden of the 
resulting restrictions falls over-proportionally on 
the poorer population groups.

• Water supply is fairly stable at first: The glacier 
melt in the Lima basin leads to a higher average 
annual runoff at first, so that in spite of increas-
ing demand, both water supply and hydroelectric 
power generation function throughout the year. 
The visible glacier melt attracts increasing public 
attention and triggers discussion on how to safe-
guard the water supply and allocate the diminish-
ing water resources. 

• Economic growth and social inequality: The com-
modities exports ensure that Peru and Lima enjoy 
a relatively stable economic period during the 
next few decades. The poor, however, benefit little 
from the economic development. 

 Fictitious confrontation scenario: 
Inadequate preventive action by the state, 
 water scarcity and  destabilization
The following scenario is conceivable: The Sullcon 
glacier, and other glaciers in the water catchment 
area, are past their peak rate of deglaciation. In the 
wet season from October to April the water volume 
of the Río Rímac is unusually high, but in the dry sea-
son from May to September the flow rate dwindles 
increasingly.  Resource conflict heightens between 
water and electricity utilities. For too long the relevant 
decision-makers ignore experts’ warnings and take 
no precautions to secure Lima’s future water supply. 
The construction of a new pipeline along with addi-
tional storage tanks in highland areas is years behind 
schedule due to corruption and mismanagement. The 
hydroelectric power plants are now capable of pro-
ducing  energy only during the wet season. The loom-
ing power crisis in the dry season leads to hefty price 
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rises for electricity. Major enterprises and the upper 
classes use their political influence to avoid some of 
the price increases. Industrial employers respond 
to rising electricity costs with wage cuts and layoffs, 
despite workers’ protests. Sections of the informal 
economy which depend on electricity can scarcely 
afford to pay the soaring prices, so their income 
decreases. The discrimination of socially weak groups 
exacerbates the disparities which already exist. 

The water prices in the informal markets have 
risen sharply. This not only fosters dissatisfaction 
among consumers, but also allows  criminal struc-
tures to take hold. People are forced to expend more 
and more resources in order to gain access to water, 
resources which are then no longer available for eco-
nomic development. SEDAPAL’s water pipes are 
illegally tapped with increasing frequency, and police 
and private security services clamp down ruthlessly 
on the perpetrators. An  integrated water resources 
management system fails, partially due to the polit-
ical opposition of the privileged population groups. 
Despite official water bans, gardens are watered and 
swimming pools are filled in some upper class resi-
dential districts, even in the dry season. Public opin-
ion hardens against the state institutions which are 
seen to protect the interests of the privileged cir-
cles. Civil society groups such as churches, civil asso-
ciations and other non-governmental organizations 
band together to protest against the prevailing con-
ditions. Eventually, when it becomes apparent at the 
start of a dry season that the water supply will seri-
ously deteriorate compared to the previous year, 
there are mass demonstrations, some of which turn 
violent. The situation worsens in the wake of the 
excessive reaction of the state’s security forces, and 
the violence escalates. Several lives are lost and state 
infrastructure is destroyed. Day-to-day life is para-
lysed for several weeks. Public order is superficially 
restored after a period of time, but a rift occurs in the 
protest movement and militant underground organi-
zations are formed. In the process of the  conflict the 
state’s monopoly on the use of force is undermined 
and the quality of public services declines further, 
which in turn aggravates the social disparities. The 
society is increasingly destabilized and drifts into a 
civil war with many casualties and negative implica-
tions for intergovernmental relationships. 

 Fictitious cooperation scenario: Adaptation 
through investment and water resources 
management 
The following scenario is conceivable: The positive 
economic situation at the beginning of the 21st cen-
tury allows the government the opportunity it needs 
to plan long-term investment in infrastructure. Supply 
and demand are carefully analysed, taking account of 

the impacts of climate change. The model shows that 
within a few decades, in the case of business-as-usual, 
the glacier water will no longer suffice to supply the 
growing city during the dry season. Adaptive meas-
ures based on an integrated water management sys-
tem are accordingly formulated and – with interna-
tional support – implemented without delay, both on 
the demand side (water savings through appropriate 
incentive schemes and technology) and on the supply 
side (construction of reservoirs and tunnels). Techni-
cal improvements in automation substantially reduce 
the price of pipeline construction. Solar thermal sea-
water  desalination is now available on an industrial 
scale and can contribute to the supply of the urban 
population. Advisory and mediation programmes 
help to raise the approval rating for an effective inte-
grated water resources management system. At the 
same time a targeted subsidies policy improves eco-
nomic structures in rural areas and slows down the 
rural exodus. These measures cannot entirely pre-
vent  water shortages and allocation disparities, but 
Lima does not experience any acute emergencies. 
State authorities make a greater effort to ensure that 
water is utilized efficiently, without inequities in sup-
ply. Suggestions from civil society are welcomed, pro-
test is institutionalized in order to avoid violent dis-
putes. The adaptive potential achieved by this policy 
is adequate to counter the consequences of a moder-
ate level of global warming. 

6.2.3.2 
Glacier retreat,  water crisis and violent 
confrontation in Central Asia

Background
The  Central Asia region consists of the former Soviet 
republics of  Kazakhstan,  Kyrgyzstan,  Tajikistan, 
 Turkmenistan and Uzbekistan as well as the Uigu-
ric autonomous region of Xinjiang in the People’s 
Republic of  China. The region’s water supply relies 
heavily on glacier meltwater. While the mountain 
ranges – depending on their aspect – receive suffi-
cient precipitation, the plains experience extremely 
low rainfall, so that the natural environment is dom-
inated by deserts and semi-deserts. The plains there-
fore receive virtually all their water supply from the 
rivers (Giese and Sehring 2006; Section 7.5), which in 
summer are fed to a large extent (up to 75 per cent) 
by glacier meltwater. The climate in Central Asia is 
warming more rapidly than the global average, which 
is speeding up the glacier melt. For example, the gla-
ciers in Tajikistan lost a third of their area in the sec-
ond half of the 20th century alone (UNDP, 2006). The 
major rivers in the region, such as the Syr Darya and 
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the Amu Darya, flow through the territory of several 
countries of Central Asia. The mountainous repub-
lics of Kyrgyzstan and Tajikistan are the upstream 
states which control the headwaters. Further down-
stream, Turkmenistan and  Uzbekistan are the heav-
iest consumers of these resources (Giese et al., 2004; 
Karaev, 2005). 

Up to 90 per cent of the water resources in 
these countries is used for  irrigated farming, which 
accounts for 75–100 per cent of the area under cul-
tivation in the four republics (Bucknall et al., 2003; 
Ahmad and Wasiq, 2004). Recent figures show that 
 agriculture accounts for 20–40 per cent of the GDP 
here (World Bank, 2006b) and therefore plays a 
major economic role.  Cotton – the leading export 
crop – is a very water-intensive crop and, when cou-
pled with inappropriate  irrigation technology, its pro-
duction leads to soil salination and decreasing pro-
ductivity. In Uzbekistan 50 per cent of the irrigated 
land areas are already affected, and in Turkmenistan 
the figure soars to a huge 96 per cent (Bucknall et 
al., 2003). The fate of the  Aral Sea symbolises this 
combination of dehydration,  salination and pesticide 
pollution, which has proved to be an ecological and 
social disaster for the region (Létolle and Mainguet, 
1996; Giese, 1997). The electricity in Kyrgyzstan and 
Tajikistan is based almost exclusively on hydroelec-
tric power which, with the aid of foreign investors, is 
being further developed for export. 

The states of Central Asia, which have been inde-
pendent since 1991, are defined by largely closed mar-
kets, weak state structures and corruption (Karaev, 
2005; CIA, 2006). Their past was plagued by  conflict, 
in which struggles over land and water resources 
played a major role. Extreme social disparities mark 
a culture of exclusion from economic life which is 
controlled by a small, rich class, mainly from the old 
Soviet nomenklatura. In Tajikistan declining water 
quality caused by pollution was an important con-
tributing factor to  violent intrastate conflicts (Giese 
and Sehring, 2006; Wolf, 2006). Ethnic disputes and 
campaigns by separatist or religious-fundamentalist 
groups are destabilizing the area even further. Inter-
state conflict is rooted in the partly arbitrary demar-
cation of borders, and stems mainly from the use 
of the unevenly distributed water resources in the 
region (Giese et al., 2004; Kreutzmann, 2004). 

Plausible developments in Central Asia
The following assumptions have been made about 
the future development of Central Asia:
• Ongoing climate change and glacier melt: Tempera-

tures in Central Asia are expected to rise sharply 
in future (IPCC, 2007a; Section 7.5). By 2050 about 
20 per cent of the glaciers in some of the moun-
tains may have disappeared, along with approxi-

mately a third of the total glacier volume (Giese 
and Sehring, 2006), with major implications for 
water supply.

•  Hydroelectric power affected in the long run: The 
glacier melt, accelerated by climate change, at first 
results in increased water availability in the sum-
mer months. To avoid putting the existing hydro-
electric power infrastructure at risk, major runoffs 
and flooding are allowed in the agricultural areas 
surrounding the lower reaches of the rivers. As the 
inflows from the melting process slowly decline, 
the  energy sector is compromised. The economic 
consequences are serious.

• Agriculture in crisis: The dependence of agricul-
ture on constantly diminishing water resources 
leads to rapid falls in the production of cotton 
and essential foodstuffs. Soil degradation and 
desertification increase as a consequence of inap-
propriate agricultural production practices. Unem-
ployment, poverty and migration escalate in the 
rural areas. Pressure grows to introduce a sustain-
able resource management system for the agricul-
tural sector (Herrfahrdt, 2004; Opp 2004), but it 
proves impossible to implement efficient land-use 
and water management systems.

• More frequent sand and dust storms: Settlements 
are increasingly threatened by sand and dust 
storms as a consequence of desertification and the 
scarcity of water. In regions contaminated with salt 
and pesticides, these storms cause major human 
health problems (Giese and Sehring, 2006). 

• Social disparities and weak state institutions still 
predominate: The poorer classes continue to suf-
fer from inadequate access to land and water 
resources, and do not benefit from export earn-
ings. The power of the existing elites is unbroken, 
state structures remain weak, the state’s monopoly 
on the use of force is ineffective, and the provision 
of  public goods does not improve. 

• Potential for interstate conflict persists: Recurrent 
drought and a high demand for water in the cotton 
monocultures of the downstream states conflict 
with the needs of the upstream states (hydroelec-
tric power) and provoke disputes over the alloca-
tion of water resources. 

 Fictitious confrontation scenario: Resource 
conflict and interstate tension
The following scenario is conceivable: In the com-
ing decades regional temperatures rise significantly, 
leading to greater evapotranspiration in the low-
lying, cultivated areas. Glacier melt speeds up in the 
mountains. Consequently dams at first experience 
increased water inflows, but as the glaciers continue 
to shrink, the flows reduce substantially. Interstate 
resource conflicts increase as the poorer upstream 
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states, to avoid rising global market prices for fossil 
fuels, attempt to meet their winter energy needs with 
 hydroelectric power. In summer, therefore, less water 
is left in the reservoirs for irrigated farming in the 
downstream states, although their need is increasing 
due to the higher temperatures. The lack of investment 
in efficient irrigation technology aggravates the water 
scarcity. The upstream and downstream states under-
estimate their interdependency in terms of water and 
fossil fuels and try to assert their national interests 
unilaterally. Subsequent reprisals worsen the conflict. 
The downstream states, for instance, block the access 
roads to the upstream states and restrict their gas 
supply. While the conflict does not escalate into inter-
state war, the social disparities increase. Low-income 
populations in the rural areas of both states are the 
ones to suffer. Increased  water shortages – whether 
due to increased drought or ineffective water man-
agement – deprive them of their livelihood. Poverty 
and rural exodus increase. Recurrent  drought, a grad-
ual deterioration in living standards as well as a lack 
of opportunity to participate at a political level con-
tribute to increasing unrest in the rural population. 
Various religious and separatist groups exploit this 
unrest for their own ends, and the tensions frequently 
erupt in ethnic conflict. The ruling elites respond with 
intensified repression. The Fergana Valley with its 
relatively dense population, ethnic diversity and eco-
nomic importance is one of the hotspots. A sequence 
of natural disasters reveals the extent of government 
incompetence in the region, allowing destabilization 
and violent conflict to become entrenched. The  weak 
states are only partly able to maintain public order. 
Organized crime and international extremist groups 
take advantage of the power vacuum in the region to 
set up a base of operations. 

 Fictitious cooperation scenario: Sustainable 
resource management and improved adaptive 
capacity
The following scenario is conceivable: The govern-
ments of the downstream states anticipate the dras-
tic long-term increase in water scarcity caused by 
the glacier melt soon enough to promote econom-
ically-efficient structural change. The export earn-
ings from the commodities sector are invested rel-
atively successfully in an adapted, diversified eco-
nomic structure. This includes the construction of 
wind-powered generators to harness the huge poten-
tial of wind energy, in  Kazakhstan and  Turkmeni-
stan for instance, to benefit all the countries in the 
region and reduce their dependence on hydroelec-
tric power. Supported by international  develop-
ment cooperation, this transformation process takes 
place without marked aggravation of social dispar-
ities. With international participation, sustainable 

resource management of the agricultural sector is 
gradually introduced, along with an integrated water 
resources management system. The effective imple-
mentation of this policy steadily reduces the extent 
of land degradation and  water scarcity, and so pre-
vents a widening of social disparities. The develop-
ment of the industrial and service sectors strengthens 
internal civil society structures. Assistance from over-
seas along with political pressure from international 
organizations ensures that the internal economic and 
social processes do not founder. Confidence-build-
ing measures mitigate boundary disputes. In conse-
quence the adaptive capacities of societies across the 
region improve. 

6.2.4 
Recommendations for action

 Water crisis today is more a crisis of water manage-
ment in many areas than a problem of hydrological 
resources (Section 6.2.1). Depending on population 
development and the extent of future climate change, 
however, the volume of water available for human 
use will decrease in many regions, or a greater var-
iability of water availability will complicate its man-
agement. To achieve the objectives of food security, 
 poverty reduction, economic development and eco-
system conservation in the face of ongoing climate 
change, the sectoral approach should be replaced by 
broadly applied principles of integrated water man-
agement. Climate change is only one of several fac-
tors which will put pressure on future water man-
agement. Even where climate change does not lead 
directly to reduced water supply, it engenders a great 
degree of planning uncertainty. Its implications will 
be felt most strongly by systems which are already 
suffering from water shortages or greater variability 
(IPCC, 2001). It is therefore essential both to over-
come existing water management deficiencies, and to 
align water management explicitly to the future chal-
lenges. Climate change impacts, in particular, need to 
be more fully incorporated in management strategies 
than has been the case in the past. This is the only way 
to contain conflicts over water. 

Along the causal chain from climate change to 
changed  water availability to violent conflict over 
water (Fig. 6.2-3), there are various options for pol-
itical action to avert conflict. The features of dimen-
sions [4] Political stability and governance structures, 
and [5] Social and community stability have a sub-
stantial bearing on whether a crisis deteriorates into 
 violence or whether destabilization can be fore-
stalled. This applies across the board, regardless of 
the cause of the crisis, and is equally relevant to all 
conflict constellations. 

6 Conflict constellations
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Managing demand-side dynamics
WBGU assumes that a slowdown in the demand for 
water will relieve water management systems in gen-
eral, especially in regions where the available water 
resources decrease or become less stable. The follow-
ing recommendations are aimed at achieving such a 
slowdown in demand:
• Improving water productivity: Water productiv-

ity must be improved in all sectors; there is great 
potential for this in the developing countries in 
particular. But in the  OECD countries too, there 
are still substantial efficiency reserves in regions 
experiencing water scarcity. The agricultural sec-
tor has special relevance, because it is the largest 
water user. Starting points are the improvement of 
infrastructure and techniques, such as employing 
efficient  irrigation methods to increase produc-
tion from the quantity of water used, as well as the 
further development of plant varieties (improved 
water utilization, tolerance to drought and salt). 
An improved efficiency of rain-fed agriculture, 
e.g. through technologies for ‘water harvesting,’ 
can also help to minimize pressure on irrigated 
farming. Both cultivation methods should be com-
plementary. Increased efficiencies in water utili-
zation, however, need to be incorporated within 
an integrated water management strategy, so 
that efficiency gains lead to an actual decrease in 
demand. 

• Abolishing blanket subsidies for water: Too low 
prices which do not adequately reflect the eco-
nomic costs of water provision encourage the 
overuse of resources. Such blanket subsidies can 
be reduced without undermining poverty reduc-
tion (see dimension 2). 

• Taking  virtual water trade into account: The 
demand for water in regions subject to water crisis 
can also be reduced by cutting exports of ‘virtual 
water,’ in other words thirsty crops which need 
large amounts of water to produce or cultivate 
(e.g. citrus fruits, cotton). At the same time water-
intensive products can increasingly be imported 
from countries which experience copious rainfall 
and employ more efficient production methods. 
Whether these options are practicable for an indi-
vidual developing country need to be analysed in 
each case. 

Safeguarding the institutional capacity of 
water management 
To ensure that the water management system is equal 
to future challenges, it is important to eliminate the 
deficiencies which are already apparent. Earlier stud-
ies by WBGU have made detailed recommendations 
on this topic (WBGU, 1998). Selected core areas are 
outlined below: 
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• Strengthening water sector institutions: To pre-
vent water crisis, mainly in developing countries, 
improvements are needed to the institutional and 
financial infrastructure of the water sector, includ-
ing wastewater management. Thus, a sound and 
secure supply of good quality water can be ensured 
and local water conflict prevented.

• Adopting integrated water management systems: 
Climate-induced changes in the water balance 
(Section 5.2.1) can intensify competition between 
water-use sectors. Therefore it is important both to 
slow down demand and to distribute supplies effi-
ciently, while resolving conflicts of interest coop-
eratively and allocating rights of access and use 
equitably. Integrated water management provides 
the appropriate framework to do this. Integrated 
management of land and water resources can 
help to improve water productivity – especially 
in arid environments. It should not only guaran-
tee the supply of drinking water, but also meet the 
requirements of agriculture and other branches 
of industry, as well as conserve the natural eco-
systems. Participatory procedures that include all 
stakeholders and promote institutional learning 
are essential. Developing countries which lack the 
institutional capacity to implement an integrated 
water management system should receive appro-
priate assistance in the context of bilateral and 
multilateral development cooperation. 

• Ensuring access to water for all: Regardless of 
whether the supply system is in public or pri-
vate hands, the state must ensure that each and 
every citizen has access to clean drinking water. 
The  Millennium Development Goals on drinking 
water and sanitation are only the first step. As the 
water sector displays many characteristic features 
of a public good, there should be a strong regula-
tory body to protect the public interest through 
price regulation and investment. Blanket subsi-
dies should be avoided (dimension 1), but targeted 
assistance – to connect poor households to the 
network, for instance – may be required (UNDP, 
2006).

Strengthening water management capacity 
to adapt to climate change
Facilitating the adaptation of the water sector to cli-
mate change does not necessarily require new techno-
logical or institutional solutions, but does call for new 
procedures by which the possible courses of action 
in terms of water management can be evaluated and 
selected (IPCC, 2001). It is important that adaptation 
to climate change is established as a process in itself, 
not simply as the implementation of measures iden-
tified in a one-off manner. This includes making an 
expedient connection between measures to reduce 
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 greenhouse gas emissions and adaptive measures, 
and taking interactions into account (BMU, 2007).
• Using regional models and improving the data base: 

To adapt water management to the implications 
of climate change, planning needs to be based on 
more than simply past experience in terms of aver-
age precipitation or variability of precipitation and 
runoff. Findings from regional models which take 
account of climate change should also be taken 
into consideration. As there are currently no reli-
able precipitation  forecasts for many regions (Fig. 
5.1-4) and such uncertainties are likely to persist 
in the future (IPCC, 2007b), the use of scenarios 
and ensemble modelling should be intensified. In 
addition, improved regional data gathering (e.g. 
measurements of climatic parameters such as pre-
cipitation and temperature) can be deployed to 
improve and adapt regional models. Against this 
background, high priority should be given to the 
regular analysis and provision of scientific know-
ledge about the regional implications of climate 
change for water availability. International coop-
eration is of vital importance here, particularly for 
the developing countries. It needs to be consid-
ered whether the international community could 
maintain a database containing interpreted data, 
and make it widely accessible as a basis for water 
management. 

• Aligning water management to action under 
increased uncertainty: In many cases, targeted 
action need not wait for the development of suit-
able models. Measures that improve adaptation 
to existing climate variability often also improve 
adaptability to future climate impacts. This applies 
in particular to improvements to local water stor-
age capacity (e.g. regeneration of aquifers, con-
servation of freshwater ecosystems, decentral-
ized water reservoirs) and systems to distribute 
the stored water. However, major storage facili-
ties – such as dams – can themselves be a catalyst 
for violent conflict (Box 6.2-2), and can also have 
major undesirable social and environmental side 
effects (WCD, 2000; WBGU, 2004). 

• Taking account of climate impacts on water man-
agement in development cooperation: Climate 
change aggravates already strained regional con-
ditions and presents a major extra challenge for 
the water management systems in many devel-
oping countries. This problem has been acknowl-
edged by the German government (BMZ, 2006a, 
b). It should be systematically taken into account in 
bilateral and multilateral cooperation in the water 
sector. The new focus of the German Federal Min-
istry of Education and Research (BMBF) on pro-
viding assistance to activities in the field of inte-
grated water resources management is a promis-

ing move in this regard. The developing countries 
in particular, often forced to take short-term, reac-
tive action due to their limited economic and insti-
tutional resources, frequently lack the understand-
ing and capacities needed to cope with the impacts 
of gradual climate change. It is therefore vital that 
appropriate publicity be given to the options avail-
able and the need to adapt to climate change, in 
order to raise awareness among decision-makers 
and society in general (GTZ, 2003). 

Improving the quality and stability of 
institutional regimes of intergovernmental 
water cooperation 
Even though fears of increasing conflict over  trans-
boundary waterways (‘water wars’) have so far 
proved to be unfounded, it is important to promote 
measures that will continue to avert violent interstate 
conflict. 
• Taking pro-active measures to promote intergov-

ernmental cooperation: Initiating intergovernmen-
tal cooperation is often a lengthy process. With 
physical shortages already foreseeable in many 
places, there is only a limited window of time to 
set this process in motion. Establishing a data pool 
about jointly-used water resources is an appro-
priate starting point for a cooperative process of 
transboundary water management (Grossmann, 
2006). Weak institutional capacity and underfund-
ing is, however, a major obstacle to cooperation 
(UNDP, 2006). International assistance should 
help to improve the conditions for cooperation. 

• Promoting benefit-sharing: A strategically applied 
benefit-sharing approach can help to prevent 
resource conflicts and foster cooperative solutions. 
The opportunities for benefit-sharing in the light 
of regionally diminishing water resources warrant 
investigation. In general, however, the approach 
offers a good alternative to national sovereignty 
claims and/or existing bilateral agreements based 
on absolute quantities of water.

• Mainstreaming cooperation over transboundary 
waters within international organizations: Many 
international lakes and rivers lack both an offi-
cial framework defining cooperation and key ele-
ments of an institutional structure. In order to fos-
ter cooperation over transboundary waters, spe-
cific strategies and resolute measures are required 
from international organizations (incl. World 
Bank, UNDP, UNESCO). This core task therefore 
needs to be established or strengthened within the 
international organizations themselves.
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6.3.1.1 
Global food production: Future trends in supply 
and demand

Global food production has more than doubled 
between 1961 and 2003 (Fig. 6.3-1). Cereal production 
accounts for a considerable proportion of this growth. 
Thanks to the ‘ Green Revolution’ it has reached two-
and-a-half times its original level (MA, 2005a): glo-
bal cereal  production has grown faster than the world 
population (Nussbaumer, 2003). This rise in global 
food production over the last 40 years was attrib-
utable principally (approx. 80 per cent) to increases 
in land productivity. In developing countries,  clear-
ance of new land accounted for 29 per cent of growth 
(1961–1999), still a comparatively high share. Partic-
ularly in Africa, the growing demand for food is still 
mainly met by clearing new land for crop production: 
two-thirds of production increases are attributable to 
the reclamation of new land (MA, 2005a). Changes 
in demand patterns which have been observable for 
some years are another key factor in global agricul-
tural production:  meat consumption will increase in 
developing countries, while it is expected to stagnate 
at a high level in the  OECD countries (OECD-FAO, 
2006). The lower the overall consumption of meat, 
the more effectively agricultural land and  cereal 
yields can be utilized for the benefit of human nutri-
tion. Originally, humans began to keep livestock 
for its ability to transform waste products, or plants 
such as grass which humans find inedible, into milk 
or meat. But today, the animals that are fattened for 
meat production are largely fed on cereals. The bulk 
of world cereal production is used for the feeding of 
livestock. Only around 10 per cent of the cereal fed 
to livestock is converted into meat mass. 
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6.3 
Conflict constellation:  ‘Climate-induced decline in 
 food production’ 

6.3.1 
Background

Global environmental change – especially climate 
change – is capable of changing environmental con-
ditions to the extent that particular countries or glo-
bal regions face the threat of a significant reduction 
in agricultural production (IPCC, 2007b). In certain 
circumstances this causes local or regional food pro-
duction to decline, resulting in  food crises with the 
potential to amplify or even trigger destabilization 
and violent conflicts (Homer-Dixon et al., 1993; de 
Soysa et al., 1999). The most vulnerable to such cri-
ses, even today, are the many developing countries in 
which large sections of the population live directly 
from agriculture. But in future, some major  newly 
industrializing countries are also potentially threat-
ened: in  India, for example, 60 per cent of the pop-
ulation is employed in agriculture, and in China, 49 
per cent (CIA, 2006). At the same time, India and 
China are home to around half of the world’s current 
total of 850 million undernourished people. Europe 
and North America may only feel minimal effects ini-
tially; later, however, their security situation could be 
directly affected by structural changes on global agri-
cultural markets or by migration in response to hun-
ger or violence.

Figure 6.3-1
Global food production 
1960–2003. 
Source: Le Monde 
diplomatique, 2007
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The  scenarios from the  Millennium Ecosystem 
Assessment assume a global rise in demand for food 
of 60–85 per cent by 2050, based on predicted popu-
lation growth and assumptions about trends in  con-
sumption patterns (MA, 2005a). At the same time, 
the MA scenarios assume that global food produc-
tion and per-capita food yield will rise until the year 
2050. This is subject to regional variation, per-cap-
ita food yields (staple foods) are likely to stagnate 
or decline in  North Africa, the  Middle East and in 
sub-Saharan Africa. It is expected that these regional 
shortfalls in food production can be offset by means 
of imports (MA, 2005a). 

The  FAO arrived at a similar assessment: it fore-
casts that the annual growth rate for world cereal 
production will rise from 1 per cent today to 1.4 
per cent by 2015, thereafter falling to 1.2 per cent 
(1970s: 2.5 per cent per annum; 1980s: 1.9 per cent 
per annum; 1990s: 1 per cent per annum). In the esti-
mation of the FAO, many developing countries will 
become increasingly dependent on imports. Whereas 
between 1997–1999 developing countries imported 
around 9 per cent of their cereal requirements, this is 
expected to reach a figure of 14 per cent in the year 
2030 (FAO, 2002; OECD-FAO, 2005, 2006). Accord-
ing to the FAO, some 80 per cent of the expected 
future production increases in developing coun-
tries will be achieved by means of intensification, i.e. 
higher yields per hectare, more mixed cropping, and 
shorter fallow periods (FAO, 2002). 

At the same time, the area of agricultural land – 
according to the Millennium Ecosystem Assessment 
assumptions – will continue to expand in develop-
ing countries but is more likely to contract in indus-
trialized countries (MA, 2005a). Viewed on a global 
scale, in principle there is sufficient agricultural land 
– about twice as much as is currently being farmed, in 
fact (MA, 2005a). For forest and ecosystem conserva-
tion reasons, however, only part of the total amount 
could or should be used. The FAO study World Agri-
culture – towards 2015/2030 sees vast areas of poten-
tial land in  Africa and South America, whereas in 
 South Asia the supply of agricultural land has largely 
been exhausted. However, these assessments do 
not take account of the effects of land degradation 
through soil erosion and deforestation or through 
climate change (FAO, 2002, 2003; OECD-FAO, 2005, 
2006). 

The FAO also assumes that  irrigated farming will 
take on greater importance in future. In the period 
1997–99, 20 per cent of agricultural land in develop-
ing countries was already being irrigated. This land 
produced some 60 per cent of total yields. The irri-
gated area in developing countries is expected to 
rise from 202 million hectares (1997/99) to 242 mil-
lion hectares by the year 2030. The land suitable for 

 irrigation in developing countries covers 402 million 
hectares, according to FAO data. In Latin America 
and Africa, in particular, only half of the potential 
area is being used (FAO, 2002). It remains unclear 
whether this assessment took account of the risk of 
salinization and whether it refers only to land that 
can be used sustainably rather than, say, primary  for-
ests. 

Viewed on a global scale, according to the FAO 
– and without taking the effects of climate change 
into account – overall  food security will continue to 
improve in future. Globally, food supply and demand 
will rise until 2015. Growth in both consumption 
and production of most food and feedstuffs will out-
strip the average, global and annual rates of popula-
tion growth (OECD-FAO, 2005, 2006). According to 
the forecast, the proportion of undernourished peo-
ple will fall from 17 per cent today to 11 per cent in 
the year 2015, and to six per cent in 2030. As a result 
of  population growth, however, the numbers of peo-
ple affected will decline only slowly in absolute terms 
(FAO, 2002).

6.3.1.2 
Changing framework conditions for global food 
production

Global warming and  agricultural 
production
The repercussions of climate change on food pro-
duction will vary enormously from region to region. 
According to the  SRES scenarios (IPCC, 2000), 
warming of around 1.5–2.5 °C compared with pre-
industrial levels can be expected by the middle of 
the century in the event that  climate policy measures 
do not work. By the end of the century – depending 
on human actions – warming of over 6 °C (compared 
with 1990) is possible (IPCC, 2007a), adding another 
0.5 °C to express the figure in comparison with pre-
industrial  temperatures. Generally it is in lower lat-
itudes that food production is most severely threat-
ened by global warming, particularly through loss 
of cereal harvests and insufficient adaptive capac-
ities (IPCC, 2007b). In lower latitudes, even warm-
ing of 2 °C (compared with the pre-industrial level) 
can be expected to increase food insecurity (Hare, 
2006). Under these conditions, there is likely to be a 
significant increase in the numbers of people threat-
ened by famines in some developing regions of the 
world (Pilardeaux, 2004). In contrast, many but not 
all regions in middle and higher latitudes can ini-
tially expect an increase in agricultural production to 
result from warming of between 1 and 3 °C (hence-
forth always in relation to 1990). Once the mean glo-
bal temperature warms by 2–4 °C, agricultural pro-
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ductivity is likely to decline worldwide. Finally, a tem-
perature rise of 4 °C or more can be expected to have 
major negative impacts on global agriculture (IPCC, 
2007b). 

According to a study by IIASA (quoted in FAO, 
2005c), climate change in developing countries will 
result in an increase in drylands and areas under 
water stress by 2080. In Africa, 1.1 thousand mil-
lion hectares of arable land under cultivation only 
afford crops a relatively short growth phase of less 
than 120 days per year. As a result of climate change, 
this area could expand by 5–8 per cent which would 
equate to another 50–90 million hectares of arable 
land in Africa. The IIASA study assumes a simulta-
neous 11 per cent decline in the area of rain-fed farm-
ing regions, with a consequent drop in cereal produc-
tion. The study concludes that as a result of climate 
change, 65 developing countries which accounted for 
more than half of the world population in 1995 would 
lose a cereal production potential of some 280 mil-
lion tonnes. In India, for example, the IIASA model 
suggests that 125 million tonnes of cereal produc-
tion potential would be wiped out. This is equivalent 
to 18 per cent of India’s current rain-fed cereal pro-
duction. China, in contrast, would have the potential 
to increase rain-fed cereal production by 15 per cent 
(24 million tonnes) compared with its current level 
(FAO, 2005c). The majority of sources agree that 
other ‘winner’ regions will be North America, north-
ern Europe, the Russian Federation and East Asia 
(FAO, 2005c) but not all authors share this optimistic 
appraisal (Long et al., 2006; Stern, 2006).

Under the assumption of a moderate change in the 
global climate (up to about 2 °C) it is widely believed 
that production gains in industrialized countries will 
be sufficient to make up for losses of production in 
developing countries (FAO, 2005c; OECD-FAO, 
2005, 2006). Therefore the worldwide supply will 
remain roughly level. This effect is merely expected 
to trigger moderate price increases on world cereal 
markets (FAO, 2005c). Nevertheless, even minimal 
price increases could have noticeable repercussions 
in net food-importing developing countries, which 
will often inhibit development. Moreover, environ-
mental factors in many of these countries are caus-
ing a growing shortfall in domestic supply. Therefore 
import volumes are increasing and there is grow-
ing risk of overstretching these countries’ economic 
capacity. Beyond this, a parallel rise in world market 
prices could occur for other reasons. For instance, if 
there is greater demand from the EU for staple foods 
on the world market, e.g. if the European agricul-
tural market is liberalized, or production-incentiv-
izing agricultural subsidies are abolished, or if pro-
duction conditions in Europe deteriorate as climate 

change progresses, regardless of the initial phase of 
production growth. 

 Degradation and depletion of soil and 
water resources 
In the next 30 years, not only climate change but var-
ious forms of degradation of the natural environ-
ment, e.g. desertification, salinization or freshwater 
depletion, will have grave consequences  for agricul-
ture. In South Asia and northern Africa, for exam-
ple, where population growth is high, land reserves 
for agriculture have already largely been exhausted 
(FAO, 2002). Soils are being degraded by erosion and 
 salinization, whilst overuse of freshwater resources 
is lowering the  groundwater table, severely limiting 
agricultural production. The construction of reser-
voirs and dams has substantially improved access to 
freshwater resources in many regions of the world, 
yet per-capita water availability is declining. 

The degradation and depletion of freshwater 
resources currently affects 1,000–2,000 million people 
(MA, 2005a). UN estimates put the number of people 
without access to safe drinking water at 1.1 thousand 
million (Section 6.2.1). Water abstraction in many 
 OECD countries has been dropping since the end of 
the 20th century, a trend that is expected to persist 
in the 21st century. This can be explained by satura-
tion of per-capita demand, efficiency improvements, 
and stabilization or reduction of population size. On 
the other hand, in regions outside the OECD, water 
abstraction is expected to increase steeply. Economic 
growth and population growth are the critical factors 
influencing this trend. The scenarios for the Millen-
nium Ecosystem Assessment assume an increase in 
global water abstraction of 20–85 per cent by 2050. 
Already, 5–25 per cent of global freshwater use is 
deemed unsustainable because it exceeds the natural 
replenishment rate. Worldwide, irrigation agriculture 
is particularly threatened, and 15–35 per cent is con-
sidered to be unsustainable. 

Nevertheless, the assumption is made of a 5–7 
per cent increase in global  water availability (Latin 
America 2 per cent, former Soviet Union 16–22 per 
cent) because global warming accelerates the glo-
bal  water cycle (MA, 2005a). This, however, does not 
necessarily imply any improvement in access to clean 
and safe drinking water. 

Structural changes to world  agricultural 
markets
The environmentally induced change in agricultural 
production conditions is expected to be accompa-
nied by structural upheavals on world agricultural 
markets. A key factor will be the transition of  China 
and India, both highly populated countries, from self-
sufficiency to significant sources of net demand on 
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6.3.2.1 
From environmental change to declining food 
production

Starting with dimension [1] (Regional) environment 
(Fig. 6.3-2), the first question to address is the extent 
to which adverse changes in environmental condi-
tions could have consequences for food production. 
The critical factors under this dimension include 
the regional climate (temperature and precipitation 
trends; scale, frequency and geographical distribu-
tion of weather extremes) and the availability and 
accessibility of natural resources, such as  soils (e.g. 
soil depth and fertility, slope and usable area of land) 
and water (e.g. volume, temporal variability). The 
impact of environmental changes on food produc-
tion depends critically on the configuration of factors 
under dimension [2] Regional production. The qual-
ity of these agricultural production conditions is pri-
marily a function of local agro-ecological conditions 
and  land use. Critical factors are the area of land 
that can be used sustainably, the level of soil fertil-
ity, the degree of damage already caused by soil deg-
radation, the availability of freshwater, the heat and 
drought tolerance of plants and animals, the resil-
ience of the agricultural system to pest outbreaks and 
the type of management (e.g. monoculture or mixed 
cropping, irrigated or rain-fed farming). The viability 
of agricultural production is also determined by the 
adaptive capacity of agricultural systems to changing 
climatic conditions, by virtue of crop selection, new 
breeds and varieties or other yield-stabilizing tech-
niques.

A similarly crucial role is played by dimension 
[3] Competing regional demands and land-use needs, 
particularly the competition between food produc-
tion and other land-use forms (e.g. energy crops, tim-
ber production). The more profitable the alternative 
forms of use appear, the greater the danger that food 
production will be crowded out. This applies particu-
larly to marginal agricultural regions with rising  pop-
ulation density. Utilization conflicts between differ-
ent producer groups harbour the potential for out-
right conflict and  violence. This is evident, for exam-
ple, in the land-use competition between producers 
of different foods in Africa. In conditions of grow-
ing land and water scarcity, the zones of contact 
between nomadic livestock farmers and settled ara-
ble farmers are increasingly the scenes of violent con-
flict (Oxfam, 2006). There are more forms of compet-
ing demand than the conflict between food and non-
food agricultural production. The same factor comes 
into play between  meat consumption and the con-
sumption of plant-based foods (Section 6.3.1.1). For 
example, if the observable trend for rising meat con-
sumption continues, not least in newly industrializ-

6 Conflict constellations

world agricultural markets (Heilig, 1999; Fischer, 
2005; Worldwatch Institute, 2006). Forty per cent of 
the world population lives in these two countries. 
Since 1985, China and India have imported no more 
than six per cent and three per cent of their cereal 
requirements respectively. The per-capita cereal-
growing area in China (600m2) and India (650m2) 
is already relatively low by international standards 
(by way of comparison: USA 1900m2). Given that 
the land suitable for agriculture has largely been uti-
lized, the populations of both countries will continue 
to grow in the next two decades and urbanization is 
increasing, a decline in their per-capita cereal-grow-
ing area is a certainty. The trend towards rising net 
food imports will be accentuated by chronic overuse 
of water resources in India and in northern China. 
Added to that, soil degradation is reducing land pro-
ductivity in both countries, but particularly in China. 
A further problem is the increase in land sealing due 
to construction activity. 

Land-use competition between  energy crops 
and food production
It is unclear whether land-use competition between 
energy crops and food production will be detrimen-
tal to food security. Competition may be heightened 
by factors relating both to fuel scarcity and to climate 
change mitigation. Demand for bioenergy may rise in 
order to cushion the impact of declining supplies and 
rising prices of fossil fuels, and due to a switch to bio-
fuels. This would stimulate more widespread produc-
tion of energy crops. As yet it is impossible to pre-
dict whether this would initially utilize abandoned 
and marginal farmland, or whether in the long term it 
would appropriate land currently used for food pro-
duction. The outcome depends in no small measure 
on the strategic choices made in energy policy. 

6.3.2 
Causal linkages

The following discussion will focus on factors with 
a critical bearing on the  conflict impacts of declin-
ing food production and reductions in food supply. A 
number of dimensions of influence will be defined, 
under which relevant critical factors can be grouped. 
Neither the definition of these dimensions nor the 
selection of the relevant critical factors makes any 
claim to be exhaustive.
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ing countries such as China (Hubacek and Sun, 1999; 
FAO, 2002; Hubacek and Vazquez, 2002), there will 
be a growing probability of food shortages. This fac-
tor is not adequately taken into account in FAO  fore-
casts (Section 6.3.1.1).

6.3.2.2  
From declining food production to food crisis

Whether the decline in food production can lead to a 
food crisis is also critically determined by dimension 
[4] Demographic development. Influence dimension 
[5a]  Economy is crucial to the capability of a coun-
try or a region to cope with declines in agricultural 
and food production without succumbing to crisis 

or even violent conflict. The higher a country’s eco-
nomic output and per-capita income, the more read-
ily it can resort to agricultural imports to compen-
sate for drops in production. High economic output 
also makes it possible to render adequate transfers 
to affected groups and thus mitigate the potential 
for conflict. The structure of the (regional) economy, 
including its export structure, is at least equally signif-
icant (Bender et al., 2003). If the  agricultural sector’s 
contribution to gross domestic product (GDP) is low 
and GDP is high, economically affected groups have 
a good chance of tapping into alternative income 
sources. The greater the part played by agriculture in 
employment and value creation in the economy as a 
whole, the more resounding the impact of a decline in 
agricultural production on GDP, especially in terms 
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(Regional) environment
– Climate
– Soil and freshwater resources
– Storm and flood disasters 1

Regional production
– Local environmental degradation
– Agro-ecological conditions
– Land resources and productivity
– Soil and water management
– Susceptibility to animal and 
   plant diseases
– Crop diversity 2

Competing regional demands and 
land-use needs
– Food versus other agricultural products
– Consumption patterns (meat versus 
   plant-based products)  3

Demographic development
– Population size, structure and density
– Migration
– Urbanization / megacities 4

Social and community stability 6

Political stability and governance
structures at state and regional level 7

Global / external factors
– Global agricultural production and 
   agricultural market system
– International energy markets
– Multilateralism / unilateralism
– International economic system 8

 Economy
– Per-capita income
– Economic structure

Infrastructure
– Transport system
– (Agricultural) research capacities

5a

5b

Changes in (regional) 
food production:

Decline in production

 Global climate change

Changes in (regional) 
nutritional status:

Food crisis

Destabilization and 
conflict

Violence

Boxes 1–8: Dimensions of influence with key factors

Central causal chain Influence of key factors on the central causal chain

Figure 6.3-2
Conflict constellation: ‘Climate-induced decline in food production’: Key factors and interactions. 
Source: WBGU
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of the numbers of people negatively affected by fall-
ing yields (ADB, 2006b). This is particularly serious 
in economically weaker countries in which the export 
of agricultural products is a major source of foreign 
currency income. In the event of a noticeable decline 
in GDP, these countries have a dwindling ability to 
avert such crises or withstand them without violence. 
Equally, economic stability is a key factor: high lev-
els of underemployment and high inflation increase 
the probability of violent conflicts. The level of state 
and private saving and the level of wealth or debt 
also play a role: if debt is very high, the possibility of 
obtaining credit to  finance increased expenditure on 
food or imports is appreciably limited (BIS, 2006). 

Another prominent dimension of influence is [5b] 
Infrastructure. The quality of  agricultural infrastruc-
ture (e.g. supply networks for fertilizers, seed, loans), 
transport infrastructure and institutions responsible 
for disaster mitigation is vital, to prevent destabili-
zation and conflict risks in the event of a food cri-
sis (KfW, 2002). Moreover, the extent and quality 
of research capacity and agricultural research infra-
structure are decisive to whether an imminent decline 
in agricultural production in the wake of environ-
mental change can be averted through adaptation of 
the agricultural system or the use of new breeds and 
varieties (Senat, 2005; Long et al., 2006). 

Dimensions of influence [6] Social and commu-
nity stability and [7]  Political stability and  governance 
structures refer primarily to the quality of statehood 
and governance and to the stability of the political 
system. These critically determine whether  food cri-
ses culminate in destabilization and violence (Section 
3.3). The more able and willing a state is to engage 
in international cooperation and to be involved in 
supranational forums and international decision-
making bodies, the higher the probability that it will 
be able to cushion the impacts of agricultural produc-
tion failures and food shortages by obtaining exter-
nal supplies. 

Dimension of influence [8] Global/external fac-
tors comprises the extent as well as the regional and 
sectoral structure of global agricultural production 
(FAO, 2006a). If climate change gives rise to produc-
tion failures on a large scale, prices on world  agricul-
tural markets can be expected to rise, leaving many 
poor countries financially overstretched. If world-
wide  food production falls to a level that jeopardizes 
the nourishment of the world population, declines in 
regional production or shortfalls in supply are likely 
to become increasingly difficult to make up with 
imports. Factors such as a growing world popula-
tion, changing patterns of  consumption and increas-
ing competing global demand for land use (Sections 
6.3.1.1 and 6.3.1.2) will only serve to amplify such a 
global shortfall in food supply. Conditions in other 

world markets, e.g. in agrochemicals, fuels or machin-
ery, may also influence the course of a food  crisis, due 
to the interdependency of markets and correspond-
ing price responses. This makes access to other coun-
tries’ markets another key factor if they are pro-
curement or sales markets with a direct bearing on 
the region’s economy (dimension [5]) or the tech-
nical aspects of crisis management (dimension [2]). 
International energy markets and prices can have a 
key influence, particularly if high energy prices set 
incentives to expand energy-crop production, mak-
ing foodstuffs scarcer and thus also more expensive 
(IEA, 2006a, b). 

6.3.2.3 
From food crisis to  destabilization and violence

Influence dimension [4] Demographic development 
is relevant at this stage of escalation also: in cit-
ies more frequently than in rural areas, food short-
ages and food price hikes lead to violent conflicts 
(‘bread riots’) (Abel, 1974; Lummel, 2002; Hecht, 
2004).  Migration is another key factor (Miyan, 2003). 
On the one hand, migration away from a region can 
 defuse land-use rivalries, e.g. between market-ori-
ented agricultural producers and subsistence farm-
ers or between nomadic livestock farmers and ara-
ble farmers, can reduce utilization pressure on local 
resources and hence lower the risk of violent con-
flicts over resource use. Yet migration can also be the 
cause of violent confrontations when the presence of 
migrants in transit and destination areas adds to the 
scarcity of resources (Section 6.5). 

Other major influences on a society’s con-
flict potential are dimensions [5a] Economy (Sec-
tion 6.3.2.2) and [6] Social and community stabil-
ity. Of particular importance here are the distribu-
tion of wealth and income, and the opportunity to 
participate in societal decision-making (Imbusch and 
Zoll, 2005). For example, this is manifested in  land-
less people’s movements where protests can culmi-
nate in  violence. Taken to the extreme, if the major-
ity of the population is hungry while a small minor-
ity remains almost unaffected by food shortages, out-
breaks of violence are more likely than if the entire 
population is negatively affected (Kaplan, 1985). Sta-
tistics on food crisis victims permit few conclusions 
about the potential for violence: in the major famines 
that claimed the most victims, the most typical fea-
ture was mass migration or escape from the famine, 
whereas violence played a lesser role (Box 6.3-1). 

The robustness of civil society structures is like-
wise a key factor. The history of the conflict can influ-
ence the further course of the conflict constellation: 
depending on how they have been dealt with, past 
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experiences of conflict can either help to avert vio-
lent conflicts or play a part in conflict escalation. The 
same applies to the experience of coping with food 
crises (Verwimp, 2002). Other  key factors are current 
social problems (e.g. underemployment, precarious 
livelihoods), the crime rate and the extent of overt 
or latent conflict (e.g. between ethnic groups). These 
increase the risk of increasing rivalries over land use 
or food crises escalating into violent conflicts or the 
 looting of relief supplies (Section 6.4). A review of 
historical cases also showed that where societies are 
already destabilized, there is a strong risk that envir-
onmentally induced conflicts could ‘boil over’ or 
that relatively localized violence might expand on 
an uncontrollable scale. Furthermore, the pre-exist-
ence of (violent) conflicts increases the probability 
that environmental changes will result in declining 
food production and, subsequently, food crises (e.g. 
Lefebvre, 1932; Bigagaza et al., 2002; Diamond, 2005; 
Box 6.3-1). 

A significant aspect governing the potential for 
violence arising from food shortages is whether the 
region is predisposed towards conspiracy or scape-
goat theories; whether, for instance, demagogues suc-
ceed in convincing larger groups of people that cer-
tain ‘enemies within’ (e.g. ethnic, religious or polit-
ical minorities) or enemies elsewhere are responsi-
ble for the deterioration of the situation, such that 
violence breaks out against those deemed to blame 
(Sommer and Fuchs, 2004). The perpetrators of vio-
lence are not necessarily the poorest people or those 

most severely affected by a food crisis, but may also 
be members of the middle class who are threatened 
with social downgrading as a consequence of price 
rises (Box 6.3-1).  Social stability also manifests itself 
in effective disaster mitigation and crisis manage-
ment structures, as well as the degree of involvement 
of people affected by the crisis. Social participation is 
thus a critical factor.

Dimension [7] Political stability and governance 
structures exerts a further major influence on societal 
conflict potential. The risk of deteriorating security 
due to an environmentally induced decline in food 
production can be influenced by institutional factors. 
There is less likelihood of this constellation taking a 
negative course if the state performs its core func-
tions well. The state should conduct both its internal 
and external affairs with sovereignty, and ensure at 
least adequate provision of elementary  public goods 
(e.g. infrastructure and public safety). Furthermore, 
the state should guarantee the protection of the cit-
izens’ rights to resource utilization, property owner-
ship and participation. The extent of  corruption is a 
further critical factor. As regards the danger of cross-
border violence, the critical question is how the state 
has conducted relations with its neighbours currently 
and historically: has the relationship been dominated 
by longstanding hostility or even military conflict, or 
has the situation long been characterized by success-
ful cooperation or peaceful coexistence? This is cru-
cial to the course of the conflict. 

Conflict constellation: ‘Climate-induced decline in food production’  6.3

Box 6.3-1

Examples of destabilization and violence 
resulting from crop failures and food crises  

Potato blight, famine, emigration and liberation 
struggle in Ireland
From the 17th century, the potato became an increasingly 
important food in Ireland. Potatoes gave higher yields per 
unit of land than  cereals and their preparation was less 
labour-intensive. At the beginning of the 19th century, the 
potato was Ireland’s primary staple food and was predomi-
nantly grown as a monoculture. In around 1840, a fungus 
(Phytophthora infestans) introduced accidentally from the 
USA caused the potatoes to rot in the fields. The spread of 
the pathogen was favoured by short crop rotations in the 
mid-19th century coupled with a mild, damp oceanic climate 
with infrequent ground frosts. The potato blight that broke 
out in the years 1845/46 and lasted until 1849/50 was cli-
mate-supported, since it thrived in unusually hot summers. 
It caused a major famine with over one million fatalities. 
Subsequently over a million people emigrated to the United 
States. During this period Ireland was a British protector-
ate. English landlords in Ireland exploited the crisis and 
the associated wave of death and emigration to boost their 
land holdings. Moreover they were responsible for export-

ing the usable remainder of the potato harvest. Part of the 
grain harvest was also exported because the Irish popula-
tion could not have afforded to buy the flour. Although 
there were isolated uprisings against local authorities and 
landowners (Abel, 1974), it was the ‘transgressions’ of the 
English during the potato famine – i.e. refusing to send 
food aid or subsidized food and expropriating the minimal 
potato harvest for export – that motivated the Irish libera-
tion struggle against English rule. 

Ethnic conflicts, resource scarcity and chronic 
food crisis: Genocide in Rwanda, 1994 
Several studies show that the scarcity of natural resources 
was a key driver in the genesis of the genocide in Rwanda in 
1994 (Homer-Dixon, 1995; Gasana, 2002; Percival and Biga-
gaza et al., 2002; Verwimp, 2002). Gasana (2002) illustrates 
how, as a result of soil degradation, continuing population 
growth and unequal  land distribution, the environmental 
crisis in Rwanda in the 1980s developed into a nationwide 
crisis: starving people were fleeing to other countries such 
as Tanzania, and discontentment was rife among the popu-
lation. This gave radical forces an opportunity to escalate 
ethnic rivalries into a political power struggle. Bigagaza et 
al. (2002) come to very similar conclusions in their analysis. 
In their view, the underlying cause of the ethnic conflict was 
a conflict over the control of scarce land. 
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Finally, dimension [8] Global/external factors is 
of importance because international economic rela-
tions and their multilateral frameworks (the Inter-
national Monetary Fund, World Trade Organization, 
etc.) can exert a substantial influence over the con-
flict resolution or escalation process.

6.3.3 
Scenario: Agricultural production crisis, food crisis 
and  violence in southern Africa 

Background
In the following subsections, fictitious,  narrative sce-
narios of confrontation and cooperation are devel-
oped, in order to highlight the need for action and 
indicate possible prevention and adaptation meas-
ures (Section 6.1.2). Agriculture is crucial to  African 
economies: two-thirds of the population work in agri-
culture, the structure of which is mainly smallholder-
based with an emphasis on subsistence farming (Spen-
cer, 2001). Around one-third of the population in sub-
Saharan  Africa is malnourished or undernourished 
(FAO, 2005c), a high proportion which is unlikely to 
diminish for the foreseeable future. Against the glo-
bal trend, per-capita food production in Africa has 
been in decline for over 20 years. A breakthrough 
along the lines of the ‘ Green Revolution’ in Asia did 
not occur in Africa. Although absolute production 
has been increased, these gains have not kept pace 
with population growth. The per-capita area of agri-
cultural land fell between 1965 and 1990 from 0.5ha 
to 0.3ha (IPCC, 2001; UNEP, 2002b). In addition to 
resource depletion, key causes of the weaknesses in 
the agricultural sector include deficiencies in  agri-
cultural policy, lack of investment in agriculture, and 
neglect of rural development (urban bias). In south-
ern Africa in particular, extremely inequitable  land 
distribution is a problem.  Irrigated farming is a com-
paratively minor factor in southern Africa: only 10 
per cent of  agricultural production (excluding live-
stock farming) comes from irrigated agriculture. The 
 FAO estimates that a total of less than 30 per cent 
of suitable land in Africa is currently irrigated (FAO, 
1997). Of Africa’s current area of land under irriga-
tion, half (around 12 million ha) is already in need of 
rehabilitation (FAO, 1997). The geographical distri-
bution of surface and  groundwater in Africa is very 
uneven. Moreover, there is huge variability in precip-
itation levels. In 1990 at least 13 countries suffered 
from poor water supply or water scarcity (for drink-
ing water and irrigation). According to forecasts, this 
number will double by 2015 (EU Commission, 2005). 
Africa possesses 17 per cent of global  forested areas. 
The deforestation of these areas by timber cutting and 
agricultural  clearance is advancing without restraint. 

The main thrust of agricultural development over the 
last thirty years has involved bringing marginal areas 
into cultivation, but not without a certain amount of 
habitat destruction such as clearance of forests and 
drainage of wetlands. Conversion measures of this 
kind are the principal cause of soil degradation (EU 
Commission, 2005). Drylands are especially prone to 
soil degradation: two-thirds of Africa’s entire land 
area is in arid or semi-arid zones, of which up to 20 
per cent are already affected by  desertification (MA, 
2005a). In arid regions of Africa, desertification and 
drought are a major risk factor for food production. 
Around 34 per cent of the African population lives in 
arid regions (Europe: 2 per cent). Altogether, Africa 
will be particularly hard hit by climate change (FAO, 
2005c; Hare, 2006). The main factors are the expan-
sion of arid regions and regions under water stress. 

Plausible developments by 2020 
Based on the arguments in Chapter 5 and Sections 
6.3.1.1 and 6.3.1.2, the following assumptions are 
made about development in southern Africa up to 
the year 2020:
• Warming of the climate and the rising incidence 

of extreme weather events exposes agriculture to 
steadily declining yields. Population growth causes 
an additional decrease in per-capita food produc-
tion. 

• A majority of the working population remains in 
agriculture. No progress is made with developing 
alternative sources of income in the secondary and 
tertiary sectors.

• The plight of the rural poor, in particular, is greatly 
exacerbated by the agricultural crisis induced by 
climate change. People flock to the cities in grow-
ing numbers in search of viable alternative liveli-
hoods. 

 Fictitious confrontation scenario: Anarchy 
and armed rebel groups dominate the scene
The following scenario is conceivable: from around 
2020, food production in southern Africa is increas-
ingly unable to keep pace with  population growth. 
 Food crises therefore become more frequent. The 
poor purchasing power of the predominantly rural 
population and the economic weakness of states 
make it untenable to import food, other than in the 
form of aid consignments. Declining yields from 
the rain-fed farming regions cause particular prob-
lems. New agricultural land continues to be cleared 
at the expense of intact  ecosystems. The  degradation 
of soils and utilization of water reserves impairs the 
livelihoods of subsistence farmers in many regions. 
The losses of yield due to rising mean annual temper-
atures and weather extremes (above all, droughts) 
cause subsistence farmers major problems. They can 
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no longer adapt quickly enough to changing environ-
mental conditions. Traditional coping strategies are 
no longer effective.

After 2020 the investment necessary for the large-
scale development of agriculture is not forthcoming; 
a ‘Green Revolution’ tailored to the needs of Africa 
fails to take off. Only the few countries with addi-
tional income from exporting  mineral resources (e.g. 
South Africa,  Botswana) manage to compensate for 
the lack of income-earning opportunities in certain 
locations with comprehensive ‘food for work’ pro-
grammes. In the other countries, the majority of the 
population remains in the subsistence economy. Both 
in urban and in rural regions of Africa, unemploy-
ment and underemployment grow. The informal sec-
tor which dominates the economies of  southern Africa 
does not provide sufficient employment opportuni-
ties. On the one hand, this boosts internal  migration 
on the African continent, whereby millions of peo-
ple move from region to region in search of a liveli-
hood producing ‘corridors of destabilization’. Others 
attempt to get money together, at least for individ-
ual family members, to emigrate to the EU with the 
help of traffickers, in the hope that their remittances 
will provide better prospects of survival. Meanwhile, 
the EU steps up surveillance of its external borders, 
with the result that few migrants reach their destina-
tion. There is growing pressure on the transit coun-
tries of  North Africa, where migrants are increasingly 
exposed to repression and violent assaults. 

Slums in African cities grow rampantly and 
become breeding grounds for crime and violence. 
Already severe security problems in African met-
ropolitan centres deteriorate so badly that the elites 
and the wealthy few can only live in compounds with 
paramilitary protection and self-contained utilities 
infrastructure. In the face of hopelessness, chronic 
food crises and the provocative wealth of the privi-
leged few, by the middle of the century riots in the cit-
ies become commonplace, directed primarily against 
the fortified compounds of the rich. Soon the spark is 
ignited in rural regions where the nutritional status of 
smallholders has been deteriorating steadily. Grow-
ing numbers of marginalized people join groups of 
armed rebels and roam from place to place, looting 
as they go. Lawlessness prevails in growing areas of 
southern Africa. Destabilization culminates in out-
right civil war in several parts of the region, which 
is compounded by a complex constellation of anti-
government political liberation fighting, ethnic con-
flict and drug-related crime by local warlords. Secu-
rity is tipped beyond the point of no return; most of 
the region’s metropolitan districts and broad swathes 
of countryside descend into anarchy. 

 Fictitious cooperation scenario: Concerted 
efforts by the international community 
 defuse tension
The following scenario is conceivable: from 2020, 
the agricultural crisis caused by increasing environ-
mental degradation and climate change in southern 
Africa brings the international community under 
growing pressure to act. Concerted international 
efforts succeed in initiating a ‘Green Revolution’ tai-
lored to Africa’s needs. At the same time,  agriculture 
is successfully adapted to meet the challenges of cli-
mate change. Appropriate crop varieties are planted, 
vast irrigation potential is utilized, and land suitable 
for farming is brought into cultivation. A better water 
infrastructure supports the sustainable management 
of groundwater reserves. At the same time deforest-
ation is successfully halted, because the prospering 
agricultural sector creates sufficient employment, 
rendering illegal logging and slash-and-burn forest 
clearance unrewarding by comparison. Per hectare 
yields in favourable areas rise while agriculturally 
marginal regions become depopulated. Granaries 
are developed on the model of those in  South Asia. 
Thanks principally to cooperation with China, which 
clearly views Africa as a strategic partner in matters 
concerning the supply of resources and other goods, 
transport infrastructure is enhanced within Africa. 
This goes hand in hand with the development of gra-
naries and rising production of agricultural products 
suitable for export. Repetition of the mistakes of the 
old ‘Green Revolution’ is successfully avoided: the 
transformation process has broad socio-economic 
impact and drastically lowers the number of under-
nourished people – despite continuing population 
growth up to the middle of the century. Domestic 
demand for foods can be met, whilst growth is regis-
tered in exports of sugar, coffee and other cash crops. 
World market prices remain comparatively stable. 
Export revenues rise due to the expansion in trade. 
The NEPAD process ( New Partnership for Africa’s 
Development) moves forward successfully, consider-
ably improving inter-African cooperation. Prosper-
ity rises in the cities of southern Africa by mid-cen-
tury as small industries become established and pro-
duce for the world market. The cities provide numer-
ous income-earning alternatives to agriculture, 
though initially these are mainly in the informal sec-
tor. The unrestrained growth of slums is first brought 
under control and then halted, thanks to decentral-
ized approaches and participatory urban planning 
processes. In many of Africa’s metropolitan cen-
tres, the homicide rate begins to fall after spiralling 
upward for many years. Migrant workers assist with 
the establishment of integrated coastal protection 
projects in the large coastal cities of Mombasa, Dar 
es Salaam, Maputo, Cape Town, Port Elizabeth and 
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Durban. Democracy and  good governance become 
increasingly well established. 

There is a sharp drop in the number of interstate 
and domestic violent conflicts. For the first time, a 
sizeable portion of the revenue from abundant min-
eral resources is spent for the public benefit. Per-cap-
ita income rises throughout the region. Energy crop 
production for modern biomass use gains impor-
tance in many parts of southern Africa. Another sig-
nificant factor are the remittances sent home by Afri-
can migrants who are increasingly finding employ-
ment in Europe, where workers are much in demand. 
They contribute up to 10 per cent of national income 
to their African countries of origin. In the course of 
the economic upturn in southern Africa, more and 
more migrants decide to return to their home coun-
tries. By the middle of the century, deforestation and 
land degradation have largely been halted; adapta-
tion to climate change is successful.

6.3.4 
Recommendations for action 

 Food crises and famines are not inevitable events and 
nor do they occur simply by chance (Nussbaumer, 
2003). Certain levers offer particularly good prospects 
of resolving or preventing conflicts that may arise 
out of production or food crises. The dimensions of 
influence [5b] Infrastructure, [6] Social and commu-
nity stability and [7]  Political stability and governance 
structures are centrally important to measures for cri-
sis prevention. Since even robust climate change mit-
igation policy can no longer prevent environmental 
change, agriculture needs to be adapted to changing 
production conditions ([2] Regional food produc-
tion). No less importantly, effective  disaster preven-
tion systems need to be established. Generally there 
will be higher potential for societal conflict wher-
ever there are inadequate opportunities to partici-
pate in civil society and the distribution of economic 
resources is marked by extreme inequalities. Action 
should therefore be rooted in policies aimed at devel-
opment, social equity and participation in society. The 
quality of governance is ultimately critical to a coun-
try’s ability to cope with food crises. Hence ‘good 
governance’, which comprises more than the provi-
sion of  public goods and the protection of the pop-
ulation, is an essential element for any crisis preven-
tion measure. The summary of recommendations for 
action below addresses factors where action is espe-
cially urgent.
• Giving greater attention to climate change and 

environmental degradation in scenario develop-
ment: Climate change and environmental degra-
dation are themes that have only been taken up 

by the  FAO in recent years. In their global sce-
narios on the development of agriculture, and par-
ticularly agricultural potential, these factors have 
not been given sufficient consideration, a problem 
which could result in misleading  forecasts, espe-
cially over the long term. Moreover, particularly 
under changing and dramatically fluctuating cli-
matic conditions, yield stability is of the utmost 
importance in the development of an agriculture 
strategy. Statements on the future development of 
global food production and  food security should 
therefore give due consideration to aspects of 
environmental change as significant factors.

• Adapting agricultural development strategies to 
the challenges of climate change and uncontrolled 
environmental degradation: The expected bur-
den on the agricultural sector, especially in many 
developing countries, should be acknowledged 
by substantially upgrading the ‘rural develop-
ment’ field of policy within German and Euro-
pean development cooperation. For example, it 
is astonishing that agriculture is not a significant 
theme of the  EU Africa Strategy (EU Commis-
sion, 2005), despite the fact that a majority of Afri-
ca’s people are economically and socially depend-
ent on agricultural production, that yields will fall 
as a direct result of climate change, and that there 
is no realistic hope of market mechanisms alone 
(e.g. reforms to economic structures, but also mar-
ket-driven insurance against harvest losses) deliv-
ering effective responses to the problems. Further-
more, in view of the potential tensions between 
food-crop and energy-crop production, it would 
be wise to proceed with caution in setting tar-
gets for energy-crop expansion in Africa, let alone 
steering development and  energy policy towards 
the idea of promoting regional specialization in 
 energy crops as the ‘cash crops of the future’. Nev-
ertheless, this appeal for the promotion of agricul-
ture should not be interpreted as detracting from 
the development of other sectors. What is needed, 
instead, is not only a well-developed and adapta-
ble agricultural sector, so that any climate-change-
induced decline in  agricultural production is kept 
to an absolute minimum, but also economic diver-
sification, to enable management of the socio-eco-
nomic consequences of unavoidable declines in 
agriculture. 

• Reforming global  agricultural markets: The reform 
of international (and national) agricultural mar-
kets should be tackled with renewed vigour, to 
bring about fundamental improvements in mar-
ket access for developing countries and to ena-
ble the development of market-based production 
incentives in developing countries. Particularly in 
view of the suspended 2006  Doha Round of the 
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 World Trade Organization (WTO), the centre-
piece of which is the removal of barriers to agricul-
tural markets in industrialized countries and the 
removal of development-inhibiting subsidies, this 
message is more imperative than ever. However, 
the price rises that can be expected in the wake 
of liberalization are most harmful, in the short 
to medium term, to net food-importing develop-
ing countries. This has been a known problem for 
some time. Back in the 1990s it was dealt with by 
the contracting parties to the General Agreement 
on Tariffs and Trade (now the WTO) when they 
approved compensation measures for least-devel-
oped countries suffering extreme negative effects 
due to agricultural price rises (pursuant to Article 
16 of the WTO Agreement on Agriculture). Sub-
sidies and cheap loans for food imports to these 
low-income countries, including effective financ-
ing instruments (e.g. funds) are just as appropri-
ate as  IMF and  World Bank facilities and pro-
grammes. It was in 2001 that the affected coun-
tries suggested a ‘revolving fund’; prolonged con-
sultations are still ongoing (WTO, 2005a, b, 2006). 
In emergencies, the countries could borrow from 
such a fund in order to finance more expensive 
food  imports. The monies later repaid – with or 
without interest – must be returned to this spe-
cial-purpose fund. Economically strong countries 
could and should ensure that the fund is always 
adequately resourced if debtors are unable to 
service their debts within the agreed term.

• Taking account of the growing dependency of 
affected developing countries on food imports: The 
liberalization of agricultural markets and short-
term compensation measures will not suffice to 
solve the long-term supply and demand problems 
of many developing countries. To better respond 
to the growing dependency of some developing 
countries on imported food, existing mechanisms 
such as the WTO should be used and further trans-
fer mechanisms and finance instruments should be 
introduced as necessary to help to compensate for 
the additional financial burdens. Beyond this, such 
issues should be taken into account in interna-
tional climate change mitigation policy. For exam-
ple, it would be worth considering whether the 
countries that are essentially responsible for glo-
bal climate change should compensate developing 
and  newly industrializing countries for its negative 
consequences, such as rising world market prices 
and climate-change-induced declines in agricul-
tural production.

• Recognizing the risk potential of  land distribu-
tion: In the course of climate change, increasingly 
frequent droughts and  desertification must be 
expected, particularly in drylands. Furthermore, 

per-capita availability of land in these regions will 
often diminish due to high population growth. 
According to the findings of  environmental  con-
flict research, the scarcity of resources such as 
water or soil frequently results in violent conflicts, 
with increasing probability where the distribution 
of land-use rights is very inequitable. The German 
federal government’s  development policy strategy 
should therefore incorporate a greater emphasis 
on careful processes of  land reform. The status of 
rural development within development coopera-
tion should be raised accordingly.

• Giving constant attention to disaster mitigation: The 
infrastructure for crisis relief should be improved. 
In the event of a food crisis, it is essential to guar-
antee the transport and distribution of foods and 
other elementary supplies, e.g. by the  World Food 
Programme or other relief programmes. 

6.4 
Conflict constellation: ‘ Climate-induced increase in 
 storm and flood disasters’

6.4.1 
Background

 Disasters in the wake of storms and floods are sudden 
onset disasters with drastic impacts on human lives 
and livelihoods. Therefore they harbour the potential 
to provoke far-reaching social and political changes. 
Even today, storms and floods cause fatalities in simi-
lar numbers to the victims claimed by  earthquakes, 
 tsunamis and volcanic eruptions combined (calcu-
lations based on data from CRED, 2006). As severe 
storms and  floods increase in frequency, there is rea-
son to fear the eruption of more frequent and more 
acute conflicts in future. 

In order to analyse the potential conflict impacts 
that could be unleashed by natural disasters, a study 
was undertaken of the social and political repercus-
sions of past storm and flood disasters. It emerged 
that of the major storm and flood disasters since 1950 
with at least 1,000 fatalities, at least thirteen resulted 
in the escalation of existing conflicts. Brief descrip-
tions of these cases are presented in Section 3.2.2. 
Natural disasters were found to have  defused con-
flicts in three cases, none of which were storm or 
flood-related; instead they involved earthquakes and 
tsunamis which are not influenced by climate change 
(Section 6.4.2.3).
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6.4.2 
Causal linkages

6.4.2.1 
From environmental change to increase in storm 
and flood disasters

The likely environmental changes, particularly the 
expected intensification of tropical  cyclones, the 
increase in extreme weather events, and rising  sea 
levels, have been discussed in detail in Chapter 5. 
But climatic-meteorological mechanisms and rising 
sea levels are not the only factors heightening the 
risks of disaster: deforestation in the upper reaches 
of rivers and land  subsidence in major urban centres 
also contribute to this development. Further consid-
erations are the growing concentration of cities and 
settlements in  coastal regions, the high proportion of 
economically weak population groups in developing 
and newly industrializing countries, and the partic-
ular vulnerability of the urban and industrial infra-
structure. 

 Deforestation of river catchments
No form of land cover does more to balance the dis-
charge behaviour of streams and rivers than forests. 
They intercept and store the bulk of the precipita-
tion, and so attenuate the direct run-off from  heavy 
rainfall (FAO, 2005a). Localized studies show that 
direct run-off in forests sometimes amounts to less 
than one-thousandth of that on grassland (IPCC, 
2001). Although  forests cannot prevent floods com-
pletely, the peak run-off in forested river catchments 
is normally considerably lower than in unforested 
areas. Overall this effect is less marked in large river 
systems than in small ones. Nevertheless, in the case 
of the Yangtze, one of the longest rivers in East Asia, 
deforestation of the upper reaches was identified as a 
major cause of recurrent catastrophic floods (UNEP, 
2002a; MA, 2005a). Similarly, in other regions the 
deforestation of catchment areas is acknowledged as 
a significant flood risk factor. This applies to  Haiti, 
 Honduras,  Nicaragua and Bangladesh, to name but 
a few countries which have repeatedly been stricken 
by severe storm and flood disasters.

In many of these regions, deforestation contin-
ues unabated. Whereas the forested areas of Europe 
and North America have increased slightly on aver-
age in recent years, the same does not hold true for 
Africa, Latin America (including the Caribbean) and 
the Asia-Pacific region, all of which have registered 
decreases, sometimes on a major scale. Forested area 
is shrinking by 0.7 per cent per year in Africa and 
0.5 per cent per year in Latin America and the Car-
ibbean (UNEP, 2002b). In certain countries the fig-

ures are higher. In Honduras, almost 3 per cent of the 
remaining forests are disappearing every year (calcu-
lations based on data from FAO, 2005b).

Land subsidence
Many coastal cities have grown on the estuaries of 
large rivers. These are traditionally locations of great 
economic and political importance as transshipment 
sites between marine and inland waterway transport 
routes. Furthermore, river estuaries normally offer 
a variety of benefits for agriculture (e.g. fertile soils 
and irrigation potential). A specific problem of such 
sites is that the geological substrate is composed of 
recent, relatively uncompacted sediments. If an exces-
sively large volume of  groundwater is withdrawn 
from these sediment bodies, the substrate becomes 
compacted, resulting in subsidence of the land sur-
face above (Nicholls, 1995; Galloway et al., 1999). 
Heavy loading can also lead to settlement of the sedi-
ments and hence to land subsidence. Both causes – 
the abstraction of groundwater and heavy loading 
– are consequences of a typically urban pattern of 
production and consumption: due to the poor qual-
ity of surface water, the bulk of urban water require-
ments are often met by means of groundwater. More-
over, urban building activity creates substantial land 
loading. According to Nicholls (1995) and Klein et al. 
(2002), at least eight to ten of the twenty-one largest 
coastal cities have experienced marked subsidence in 
the 20th century, including Tianjin, Shanghai, Osaka, 
Tokyo, Bangkok, Manila, Jakarta and Los Angeles. 
Subsidence has occurred at rates of up to 1m per dec-
ade (Nicholls, 1995), with top rates of 30cm per year 
recorded in Shanghai (Hu et al., 2004). But this phe-
nomenon is not confined to megacities alone: accord-
ing to Barends et al. (1995) more than 150 regions 
worldwide are at risk. In China alone, Hu et al. (2004) 
estimate the number of affected cities and districts 
at 45.

In many cities, land subsidence is perceived as a 
problem primarily because it results in damage to 
buildings and infrastructure (Galloway et al., 1999). 
But problems also arise where cities are built only 
a few metres above sea level and any subsidence 
implies a precarious rise in the relative sea level 
(Coplin, 1999). The potential repercussions of such a 
rise in relative sea level were seen when  New Orle-
ans was hit by   Hurricane Katrina. New Orleans has 
subsided significantly in recent decades leaving some 
districts at up to 3m below sea level (Burkett et al., 
2005). Many districts could only be kept permanently 
dry by constructing dams and operating large pump-
ing stations. When Hurricane Katrina crossed the 
 Gulf of Mexico in August 2005, the dykes of neigh-
bouring Lake Pontchartrain were breached and the 
city was flooded (Section 3.2.2). 
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Although the special vulnerability of New Orleans 
does not automatically apply to every other coastal 
city, there are numerous cities including Naga (the 
Philippines), Bangkok (Thailand) and Semarang 
( Indonesia) in which major areas lie below sea level 
(Douglas, 2005; Phienwej and Nutalaya, 2005; Effendi 
et al., 2005). But even in areas above sea level, land 
subsidence increases the risk of severe floods. On the 
one hand, the gentle gradient of the slope slows the 
run-off of rainwater, on the other hand, it also makes 
the affected areas more vulnerable to storm surges 
and rising tide waves from the sea. The disadvantage 
of obvious countermeasures such as dyke construc-
tion is that the land behind such defences can only 
be drained with pumping stations, barrage and sluice 
systems. 

Alongside these reactive measures, it is there-
fore essential to address the principal cause of land 
subsidence, namely the overuse of local groundwa-
ter resources. Although Shanghai, Tokyo and Osaka 
have already achieved notable successes in this area, 
land is still subsiding relentlessly in Tianjin, Bang-
kok, Manila and Jakarta (Nicholls, 1995; Klein et al., 
2002). Furthermore, progressive urbanization and 
increased demand for water in cities can be expected 
to cause similar problems in other cities. In this con-

nection, Klein et al. (2002) name the cities of Ran-
goon (Myanmar) and Hanoi (Vietnam) as especially 
vulnerable owing to the high cyclone risks in south 
and southeast Asian coastal regions (Fig. 6.4-1).

6.4.2.2 
From more frequent storm and flood disasters to 
 crisis

The  International Strategy for Disaster Reduction 
of the United Nations defines a disaster as ‘a seri-
ous disruption of the functioning of a community or 
a society causing widespread human, material, eco-
nomic or environmental losses which exceed the abil-
ity of the affected community or society to cope using 
its own resources’ (UNISDR, 2006). From this defini-
tion it follows that natural disasters are usually asso-
ciated with a temporary local collapse of state func-
tions. The devastation of infrastructure blocks exter-
nal consignments of relief, the water and energy sup-
ply is disrupted and hospitals are overstretched. In 
situations like this, the scope of the government to 
act is often so heavily impeded that it is no exagger-
ation to talk about a total collapse of state functions. 
This loss of state power to intervene in disaster situ-
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ations can result in problems for political stability in 
a number of respects.

On the one hand, at no other time is a population 
more reliant on external support than during and 
after a disaster. The call for public assistance with the 
response to the direct consequences is part and par-
cel of almost all major natural disasters. If the obsta-
cles to intervention mean that the needs of disas-
ter victims can only be met slowly and inadequately, 
however, in most cases there will be mounting frus-
tration and dissatisfaction with the government in 
office. On the other hand, in many disasters it is obvi-
ous that damage and casualties are not attributable 
purely to the physical forces of nature: poorly imple-
mented building codes, housing development on vul-
nerable sites, inadequate mitigation measures and 
unclear emergency instructions are often identified 
in the aftermath of disasters as obvious failures of 
government, and discussed as such in public (Drury 
und Olson, 1998). These or similar issues contrib-
uted to political crises in Haiti (1954), East Pakistan 
(1970),  Bangladesh (1974 and 1988), Bihar (1987), 
Orissa and West Bengal (1999), West Bengal (2000) 
and New Orleans (2005) (Section 3.2.2).

The collapse of state functions always poses a 
huge challenge for a government. This is all the more 
acute when natural disasters strike, because the polit-
ical decision-makers are expected not only to imple-
ment relief measures but also to ensure  security in 
the disaster areas. Indeed the breakdown of state 
functions may well be exploited by non-state actors 
in the pursuit of their own interests. A relatively com-
mon phenomenon in this context is  looting. Most 
often, this involves people acting out of necessity 
to obtain essential goods for survival; in some cases, 
however, thefts of valuables and acts of violence are 
also reported. These or similar incidents have been 
documented for disasters in Bihar (1987), Nicaragua 
(1998), China (1998), Orissa and West Bengal (1999), 
Venezuela (1999), West Bengal (2000), Haiti (2004) 
and New Orleans (2005) (Section 3.2.2).

6.4.2.3 
From crisis to  destabilization and violence

Mechanism 1: Escalation of existing 
intrastate conflicts
Drury and Olson (1998) establish a clear relation-
ship between disasters and political unrest. Although 
disasters can occasionally consolidate the political 
leadership in its position, as a rule disasters tend to 
heighten dissatisfaction with the ruling government. 
In disaster situations governments often lose their 
capacity to act. Any mismanagement and incompe-
tence on the part of the government and the admin-

istration are likely to be ruthlessly exposed during 
and after disasters (Drury and Olson, 1998). Poorly 
implemented building codes and  emergency plan-
ning, delays in the arrival of relief, and misuse of aid 
 funds are typical examples of state failure in these 
situations. Pain over the loss of family members 
and property combined with the blatant failure of 
the responsible authorities can have such an effect 
on public opinion that  political stability is seriously 
jeopardized in the medium term. These kinds of inci-
dents marked the course of conflicts in Haiti (1954), 
East Pakistan (1970) and Bangladesh (1974 and 1988) 
(Section 3.2.2). It is striking that in none of these 
cases did new conflicts arise. Rather, events acted as 
yet more damning evidence to justify the criticism of 
the ruling government by its political opponents.

As a generalized assumption, then, the risk of con-
flict is especially high when a disaster coincides with 
existing or growing intrastate political tensions. Par-
ticularly where there is poor governance and a well-
organized opposition, a disaster is likely to act as a 
catalyst.

Mechanism 2:  Conflicts generated by  social 
tensions in power vacuums
The temporary breakdown of state functions can 
be abused by a wide variety of groups for their own 
ends (e.g. looting by gangs). In past disasters, how-
ever, reports of  violence and looting have often been 
blown up out of proportion by the media and have 
not reflected the real situation in the disaster area 
(Auf der Heide, 2004). In such situations, the risk of 
armed uprisings by rebel groups also tends to be low, 
because they are equally exposed to the organiza-
tional and logistical constraints imposed by the natu-
ral disaster. There is no known case in which foreign 
armies or rebel groups have exploited a natural dis-
aster to mount an invasion.

The descriptions of lootings referred mostly to the 
theft of essential goods for survival. Nevertheless, in 
some disaster areas it went as far as systematic thefts 
of consumer goods and the use of violence. These 
lootings took place in conditions of temporary anar-
chy, closely linked with the timing of the transitory 
collapse of state functions. Looting generally begins 
about 48 hours after the actual disaster (Ebert, 2006) 
and ends when state functions are restored. It is strik-
ing, however, that a disaster-related breakdown of 
state functions need not necessarily bring looting 
and higher crime in its wake. There tend to be more 
reports of a wave of mutual goodwill within affected 
societies and a fall in the crime rate (Fuentes, 2003; 
O’Leary, 2004). Lootings of consumer goods are 
mostly carried out by perpetrators from outside the 
disaster zone (O’Leary, 2004). 
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O’Leary believes that a raised crime rate is an 
expression of social tensions and that, by the same 
token, societies with social tensions are more prone 
to anarchy-like conditions following disasters. This is 
difficult to verify with reference to historical exam-
ples (Section 3.2.2) because little reliable informa-
tion is available on the nature, scale and targets of 
reported lootings. Nevertheless it can be assumed 
that at least a proportion of the lootings in  Venezuela 
(1999) and New Orleans (2005) involved the theft of 
consumer goods rather than the meeting of basic 
needs. Social tensions were apparent in both regions 
even before the onset of the disasters. 

Although there is no definitive historical evidence 
of anarchy-like conditions persisting in the longer 
term after natural disasters, various authors cite 
Haiti as one example (Diamond, 2005). The country 
was struck by a series of very severe natural disasters 
(1954, 1963, 1994, and twice in 2004) and its central 
government ceased to command any notable monop-
oly on power some years ago. Considering the inci-
dents in 1954 and 2004 (Section 3.2.2), moreover, it 
can be assumed that natural disasters were impor-
tant factors in this development. If regions with weak 
state structures and major social inequality are hit 
by severe natural disasters, a permanent loss of state 
functions is certainly a possibility.

A frequent problem with steps undertaken 
to restore state functions is incomplete informa-
tion from the disaster area. Inaccurate or distorted 
reports of looting and violence can result in the dis-
proportionate use of security forces and harsh treat-
ment of suspected perpetrators. A further difficulty 
hampering the response is that looters are often vir-
tually indistinguishable from other disaster victims, 
and their motives for looting – survival versus  crim-
inal intent – cannot readily be verified (Auf der 
Heide, 2004). A historical example that can be cited 
is the deployment of the army in Venezuela (1999), 
but security forces were similarly deployed in Bihar 
(1987), Anhui (1998) and New Orleans (2005) (Sec-
tion 3.2.2). 

Mechanism 3: De-escalation through relief 
and negotiations
Sudden-onset, severe natural disasters tend to gener-
ate huge, sometimes global, media interest. In most 
cases this leads to the mobilization of international 
assistance. As the following examples show, often 
assistance of this kind is forthcoming even across 
conflict fractures:
• After a severe  earthquake in 1999,  Turkey accepted 

extensive offers of assistance from  Greece. Rela-
tions between Turkey and Greece are permanently 
strained due to the unresolved issue of Cyprus.

• After the Bam earthquake in 2003, the Ira-
nian government accepted assistance from the 
United States. Since the fall of the pro-western 
Shah regime and the occupation of the American 
embassy in Tehran in 1979, relations between the 
two states have been extremely tense.

• After the  tsunami in December 2004, the govern-
ment of  Sri Lanka consulted with the Tamil rebel 
organization LTTE on the distribution of relief 
consignments in the disaster area. LTTE separa-
tists have been fighting an armed struggle against 
the Sri Lankan central government since 1976.

• In the wake of the tsunami disaster of 2004, a 
 peace agreement was reached between the Free 
Aceh Movement (GAM) and the  Indonesian cen-
tral government. The movement and the Indone-
sian army have been fighting since 1976 over the 
status of the province of  Aceh.

• After a severe earthquake in the  Pakistani area 
of  Kashmir in October 2005, the Indian and Paki-
stani governments agreed on relief efforts for the 
disaster area. These two nuclear powers had pre-
viously fought two wars over the unresolved issue 
of Kashmir.

Indisputably, in the cases of  USA – Iran und Sri 
Lanka – LTTE, the offers of assistance have not led 
to any major defusion of tensions. However, the suc-
cess of negotiations between the Indonesian govern-
ment and the Free Aceh Movement and between 
the Indian and Pakistani governments prompted the 
Worldwatch Institute (2006) to suggest treating dis-
asters as a peacemaking opportunity.

On closer consideration of the three cases eval-
uated positively, the following common features 
become clear: all three conflicts were in phases of 
reduced tension at the time of the disaster and were 
playing out between two clearly identifiable actors:
• The  Cyprus conflict had been stuck in an unre-

solved state since 1974. Particularly on the Turk-
ish side, renewed escalation was unthinkable due 
to its efforts to gain accession to the EU.

• Following a two-year onslaught from the Indo-
nesian army, the rebels in Aceh were so severely 
weakened that carrying on their armed struggle 
would have been doomed to failure (Aspinall, 
2005). After the disaster, the Indonesian govern-
ment also came under huge international pressure 
to end the crisis.

• In Kashmir the disaster struck during a phase of 
ongoing negotiations between India and Pakistan, 
which a few months earlier had already produced 
the outcome of a direct bus connection between 
the two parts of Kashmir.

Against this backdrop it can be assumed that where 
conflicts are being fought between two clearly defined 
parties and have already crossed their zenith, natural 
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disasters certainly represent opportunities to over-
come entrenched political-ideological differences. In 
the case of conflicts involving several parties or an 
increasing level of tensions, there appears to be rela-
tively little prospect of de-escalation.

6.4.2.4 
The time sequence of disaster-induced conflict 
mechanisms

Figure 6.4-2 shows a simplified classification of the 
mechanisms presented and their progression over 
time. The collapse of state functions is both an inher-
ent component of large-scale natural disasters and a 
precondition for the conflict mechanisms described. 
The latter are linked to specific outset situations, but 
can also occur in combined forms in certain circum-
stances. Whereas de-escalation may begin from the 
first offer of assistance, generally looting will only 
start to happen two days after the disaster event. 
Intra state conflicts will not normally escalate until 
after the main direct consequences of the disaster 
have been responded to.

Overall the preconditions under which  conflicts 
will be triggered or amplified can be summarized in 
terms of  key factors, which are briefly outlined below. 
The typical mechanisms of action are presented sche-
matically in Figure 6.4-3.

The dimension of influence [1] Physical threat to 
a location or a region depends substantially on the 
intensity and frequency of  extreme events. The level 
of threat is not purely a function of individual fac-
tors like precipitation levels and wind speed, but also 
depends on geographical location (e.g. low-lying coast 
or river valley). Other key factors that come into play 
are, in many cases, partly influenced by human activ-
ities. Examples are the deforestation of river basins, 
which increases peak run-off (the highest water level 

on a water gauge during a flood), and the subsidence 
of cities due to increased groundwater abstraction.

Influence dimension [2] Vulnerability to extreme 
events groups together the key factors which deter-
mine whether an event will actually unleash cata-
strophic effects or whether people and infrastructure 
will escape largely unscathed. A significant key fac-
tor here is  population density and the concentration 
of property and assets in areas at risk. The  flooding 
of an uninhabited river valley is not, in itself, a natu-
ral disaster. The devastation of critical infrastructure 
facilities such as hospitals, transport and communica-
tion nodes by extreme events, on the other hand, is 
a crucial feature of disasters. However, vulnerability 
is also determined by economic, social and organiza-
tional characteristics. Besides the nature and extent 
of disaster preparedness, factors such as  poverty, eco-
nomic structure and educational level are also critical. 
Past experience has shown that disaster exposes poor 
population groups to a disproportionately higher risk 
than wealthy population groups (UNISDR, 2004).

Whether the temporary breakdown of state order 
in disaster situations is abused by non-state actors 
for criminal ends depends essentially on dimen-
sion of influence [3]  Social stability. In many socie-
ties, disasters lead to higher levels of internal cohe-
sion and widespread helpfulness (Fuentes, 2003; Auf 
der Heide, 2004); in different milieus, they lead to the 
emergence of  criminal gangs and looters. It is assumed 
that a raised crime rate is most likely in places where 
 social tensions and crime have been known problems 
beforehand. This assumption is supported by obser-
vations in the USA (Auf der Heide, 2004). Social ten-
sions are often the expression of large income dispar-
ities, a high unemployment rate, and social and eth-
nic segregation. Social inequality is also cited as a key 
factor with negative repercussions for the stability of 
post-disaster states (Drury and Olson, 1998). The 
explanation offered is that in societies with severe 
social inequality, poorer sections of the population 
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have little reason to believe that relief will be distrib-
uted fairly, and are therefore more motivated to take 
action in the streets to claim their share of financial 
assistance. This linkage does not apply to sections of 
the population in  extreme poverty, however. During 
and after natural disasters, they are too occupied with 
tasks of daily survival to be able to devote time and 
energy to political activities.

Influence dimension [4] Political stability and gov-
ernance structures refers to the quality of the govern-
ment concerned. If, in the normal course of events, it 
performs all its essential functions largely to the popu-
lation’s satisfaction, then as a rule a disaster comes as 
a relatively minor shock to the political system. Espe-
cially rich nations also have the advantage of being 
able to respond to  crises relatively quickly by mobi-
lizing substantial resources, which in turn keeps pub-
lic dissatisfaction at bay. If dissatisfaction with the 
government is rife even before the disaster, and is 
then heightened by mistakes in disaster mitigation 

and in the response and reconstruction phases, then 
a natural disaster may trigger a crisis of government. 
If, on top of this, disaster strikes during conditions 
of political instability and civil conflict, natural dis-
asters can act as a catalyst and determine the trajec-
tory of the conflict. This is especially the case when 
the government is already weakened through attacks 
on its public image, and opposition groups succeed 
in demonstrating and effectively publicizing gov-
ernment failings relating to disaster mitigation and 
relief. According to Drury and Olson (1998) strong, 
repressive regimes are less threatened in this constel-
lation of events because they can largely block any 
strengthening of opposition groups. 

Natural disasters can also have positive repercus-
sions for the trajectory of conflicts. This is conceivable 
when arrangements are made to deliver relief across 
existing front-lines of conflict, and when the conflict 
has already entered a phase in which none of the par-
ties can gain any particular advantage from carrying 
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it on. A review of historical cases shows that de-esca-
lation after a natural disaster has only occurred in 
conflicts which were unequivocally bilateral.

6.4.3 
Scenarios

In the following subsections, fictitious  narrative sce-
narios of confrontation and cooperation are devel-
oped for China and the Gulf of Mexico, in order to 
point up the need for action and indicate possible 
prevention and adaptation measures.

6.4.3.1 
 Storm and flood disasters in China

Background
Throughout history  China has been exposed to major 
  disaster risks. Since 1950 it has endured 23 storm and 
 flood disasters with more than 1,000 casualties. Dur-
ing this period, over two million people have lost 
their lives in storms and floods, more than in any 
other country (CRED, 2006). According to informa-
tion from the Ministry of Civil Affairs, 200-400 million 
people every year are directly affected by natural dis-
asters ( earthquakes, floods, tropical storms, droughts 
or land slips). The government is making efforts to 
counteract flood risks, in particular, with structural 
measures (dams, bank reinforcements). Higher vol-
umes of direct run-off, more  heavy rainfall events, ris-
ing sea levels and tropical cyclones of growing inten-
sity are calling the effectiveness of these measures 
into question, however (Section 7.7). The problem 
is further exacerbated by localized land  subsidence. 
Many of China’s economic centres are built on unsta-
ble sediments in close proximity to coasts. The build-
ing load and the uncontrolled abstraction of  ground-
water is causing subsidence of several centimetres 
per year in a large number of cities and districts. This 
further increases the potential for catastrophic floods 
(Section 6.4.2.1).

In the recent past, China has experienced disasters 
which caused at least temporary and regional loss of 
confidence in the political leadership. Examples are 
the Yangtze flood disaster of 1998 (Section 3.2.2) and 
the chemical accident on the Songhua River in north-
ern China in 2005.

The real growth rate of the Chinese economy has 
averaged nine per cent over the past ten years, bring-
ing China out of developing country status and into 
the ranks of the world’s leading economies. Between 
1981 and 2001 there was a threefold increase in aver-
age per-capita income. This rapid growth has led to 
a clear reduction in  poverty: over the same period, 

the proportion of the population living in  extreme 
poverty fell from 64 per cent to 17 per cent (Jenkins, 
2005). Nevertheless, nowhere near the entire popu-
lation is currently benefiting from these advances. 
 Economic development is taking place almost exclu-
sively in the urban centres in the  coastal region. 
Many regions of the interior continue to exhibit typ-
ical traits of developing countries. According to the 
China Human Development Report (UNDP, 2005a), 
at the end of 2005 China’s urban-rural income dis-
parities were the greatest in the world. Recently the 
income gap has widened dramatically on a very short 
timescale, the like of which has only been observed 
in the central Asian republics and in  Russia. In rural 
regions, labour migration to the coastal industrial 
zones is one of the few alternatives to employment 
in agriculture. According to various estimates, some 
200 million people in China are employed as migrant 
workers (People’s Daily Online, 2007). Often they 
earn an income only minimally above the  absolute 
poverty line.

In environmental respects, too, China’s economic 
development is having considerable repercussions. 
There is extreme urban  air pollution, with most cit-
ies recording two to six times higher than acceptable 
levels according to the WHO. China leads the rest of 
the world in sulphur dioxide emissions. State emis-
sions reduction programmes conflict with the ris-
ing demand for energy, which is why even outdated 
coal-fired power stations remain in commission. 
One consequence of the severe air pollution is acid 
rain, which affects 30 per cent of land area, princi-
pally in the south. In some 60 per cent of Chinese riv-
ers, water quality is so poor that people should avoid 
coming into contact with it. In many of the country’s 
cities, drinking water quality poses a  health hazard 
due to the presence of toxins, and three-quarters of 
lakes have been contaminated by the extremely high 
use of fertilizers and pesticides in Chinese agricul-
ture. Around 30 per cent of industrial effluent and 
60 per cent of urban wastewater is channelled into 
rivers without purification. Much of China’s domes-
tic, industrial and special waste is dumped on inse-
cure landfill sites. Furthermore, China is a destina-
tion country for waste exports, particularly plastic 
and electronic waste, yet the recycling sector remains 
largely unregulated and lacks expertise in good recyc-
ling practices. Chemical plants are often located in 
direct proximity to the water reservoirs for densely 
populated areas, representing a huge potential hazard 
to the water supply. Frequent accidents in industrial 
facilities also contribute to environmental pollution. 
The China Human Development Report (UNDP, 
2002) concluded that if broad-scale environmental 
degradation persisted, it could potentially undo all 
the positive economic development achieved. 
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A marked increase in social unrest has been 
recorded in China for the last few years. In 2005, 
according to official data, there were 87,000 social 
conflicts and protests (Willmann, 2006). The head of 
China’s State Environment Protection Administra-
tion (SEPA) speaks of as many as 510,000 incidents 
over the same period. The primary causes of these 
protests are said to be the expropriation of agricul-
tural land for industrial use, the pollution of agricul-
tural resources, and conflicts between company man-
agers and migrant workers (Cody, 2005a, b). The cen-
tral government is certainly conscious of the social 
and ecological challenges it faces, and is attempting 
to bring economic growth into harmony with sus-
tainable development by means of appropriate leg-
islation. So far the government has been successful 
in presenting itself as competent to solve the prob-
lems. Nevertheless, it is questionable whether the 
relevant policies will be implemented effectively in 
future, because economic development still tends to 
be given absolute priority, especially at local author-
ity level.

Plausible developments by 2020
Based on this background, the following represents a 
conceivable set of developments up to 2020:
• The east coast is increasingly hit by severe 

typhoons. This is also the region where the coun-
try’s economic potential is concentrated. 

• Economic disparities between the east coast and 
other parts of the country continue to grow. It is 
not possible to create sufficiently attractive jobs in 
regions of the interior. Internal migration intensi-
fies further. Political efforts to equalize these dis-
parities are hampered by local bureaucracy.

• At the same time, there is growing dissatisfaction 
among the farming population, which feels disad-
vantaged by the industry-friendly policy of local 
functionaries and sees the basis of its livelihood 
jeopardized by pollution and degradation of the 
local environment.

• In the next two decades, assets and functions con-
tinue to be concentrated in the metropolitan cen-
tres and special economic zones on China’s east 
coast. This prompts the Chinese government to 
launch various initiatives to promote the less-
developed provinces in the west of the country. 
These largely fail, however, due to the inefficient 
bureaucracy and the overwhelming economic 
attractiveness of the existing industrial zones. Per-
capita income continues to rise in coastal met-
ropolitan areas such as Hong Kong, Shenzhen, 
Shanghai and Tianjin. The principal beneficiaries 
of this trend are established entrepreneurs and 
highly skilled workers.

• Disadvantaged groups in the population – prima-
rily the rural population – become more prone to 
conflict, reaching a point where confrontations 
with the regime are no longer spontaneous but 
the result of more advance preparation by vari-
ous groupings. Discontentment also rises among 
the unemployed, underemployed, migrant work-
ers and ordinary workers. Several hundred thou-
sand low-qualified workers are unable to find 
work at all, or only for very low pay. Older workers 
have particular difficulty in surviving in this sys-
tem and are often completely reliant on the mea-
gre support family members can offer. Meanwhile 
the middle class that has now emerged achieves a 
distinct improvement in its standard of living. The 
years of economic upturn at the turn of the millen-
nium seem to have come to an end.

• The system is stabilized primarily by private enter-
prises which maintain close and profitable rela-
tions with the various levels of the public admin-
istration. The People’s Liberation Army has 
become increasingly politicized since 1989, gain-
ing in strength and benefiting at the same time 
from economic liberalization by setting up a pri-
vate financial empire under its auspices. Economic 
growth continues at a rate of several percentage 
points per year. Numerous trading partners pro-
tect themselves against the flood of goods from 
the People’s Republic by means of covert import 
quotas, in the attempt to control their balance of 
trade deficit with China.

 Fictitious confrontation scenario: 
Maintenance of power and nationalism 
The following scenario can be imagined: the Chinese 
state cannot fully cope with the challenges due to 
structural weaknesses, and is increasingly perceived 
by the population as powerless to act. Consequently 
the government concentrates the bulk of its energy 
on remaining in power and attempts to sideline civil 
society actors in the political arena using repressive 
methods. For the most part, social and environmental 
problems remain unresolved. Water, air and soil pol-
lution, crop failures due to droughts in the north of 
the country, bottlenecks in the energy supply and 
the exploitation of workers dominate international 
reporting. The east coast is hit by increasingly strong 
typhoons and floods. In many cases, this results in 
damage to industrial facilities and to extreme pol-
lution of the environment in localized chemical spill 
incidents. Although the state attempts to improve its 
disaster mitigation, the growing divide between gov-
ernment and civil society militates against any com-
prehensive and far-sighted approach to disaster miti-
gation. 
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In the year 2025 the Chinese east coast is swept by 
an unusual series of severe typhoons. The Pearl River 
Delta region is particularly hard hit: storm tides of 
unprecedented volume surge up the network of  rivers 
in the delta, penetrating far inland, and torrential 
rains swell rivers to record levels. The first typhoon 
is enough to flood large areas of the region’s settle-
ments and industrial plants. Before the situation in 
the disaster area has normalized, a second typhoon 
devastates the Fuzhou section of the coast.

The authorities are completely overwhelmed due 
to the scale of the disasters. In a few locations, which 
are actually less at risk, compulsory evacuations are 
carried out. Meanwhile the residents of other set-
tlements are abandoned to the mercy of the floods. 
The response is painfully slow in many places, and 
relief consignments take more than a week to reach 
the most seriously affected regions. Desperate vic-
tims of the disaster loot shops and warehouses. Riots 
break out at relief distribution centres. When the 
government orders the People’s Liberation Army 
to restore public order in the disaster areas, there 
are repeated clashes between the incensed popula-
tion and the security forces. Eye-witnesses report of 
shots fired into crowds and executions of suspected 
looters. At the end of the  hurricane season the situa-
tion in the disaster areas settles down, but the popu-
lation’s confidence in the political leadership remains 
badly shaken. Furthermore the incidents have reper-
cussions for the country’s economy. Although the 
government prioritizes reconstruction of the disas-
ter regions as quickly as possible, foreign investors 
take an increasingly sceptical view of the Chinese 
coast as a suitable production location. Aside from 
the hazards of typhoons and floods, it is above all the 
tense internal political situation that convinces many 
economic decision-makers that their planned invest-
ments will be better deployed in other countries. 
Consequently the country goes into an economic 
and political recession. With rising unemployment 
and social deprivation, public revenue declines and 
is no longer sufficient to finance core social institu-
tions. The legitimacy of the government is questioned 
more and more openly, and various provincial gov-
ernments publicly distance themselves from the cen-
tral government. The government invokes a policy of 
national unity and blames the growing instability on 
various ethnic minorities and neighbouring  Russia. 
Observers interpret this step towards nationalism as 
a deliberate distraction from the unresolved domes-
tic policy challenges. Subsequently, military opera-
tions are launched in the western border provinces. 

 Fictitious cooperation scenario: Reforms 
and development
The following scenario can be imagined: the Chinese 
leadership responds vigorously to the challenges of 
political and economic transformation. Comprehen-
sive reforms of the administration create increas-
ing transparency about administrative decisions. 
Legal security is strengthened, and there are moves 
to upgrade democratic policy elements, especially 
at local level. Civil society actors are deliberately 
encouraged to help resolve social and environmental 
problems. Increasingly they are seen within polit-
ical decision-making processes as important con-
tributors of ideas. Through high levels of investment 
in the environmental sector, in many places China 
achieves significant reductions in the scale of envir-
onmental pollution, improving the quality of life in 
the urban centres. By boosting energy efficiency and 
massively expanding the use of renewables, progress 
is also made with reducing emissions of  greenhouse 
gases. Nevertheless, the east coast is hit by increas-
ingly strong typhoons and floods. In many cases, this 
results in damage to industrial facilities and extreme 
environmental pollution resulting from chemical 
accidents. Learning from this experience, disaster 
preparedness is comprehensively reorganized. For 
the first time, priority is given to mitigation, and civil 
society groups are involved.

In the year 2025, the Chinese east coast is swept 
by a series of severe typhoons. The Pearl River Delta 
region is particularly hard hit. Storm tides of unprec-
edented volume surge up the network of rivers in the 
delta, penetrating far inland, and rivers swell follow-
ing torrential rains. The first typhoon floods parts of 
the region’s settlements and industrial plants. Two 
weeks later, a second typhoon devastates the section 
of coast near Fuzhou.

Despite certain weaknesses, the official response 
to events is confirmed as competent. In cooperation 
with the population there is a controlled evacuation 
of residential areas at risk, while the army constructs 
dams to protect infrastructure and settlements and 
ensures that supplies of food, water and medicine are 
maintained. At the end of the hurricane season, the 
government convenes a national dialogue process in 
order to discuss the future management of such dis-
asters. One key outcome is the insight that a response 
to the growing risks of disaster is only possible within 
a multilateral framework. Consequently China steps 
up its involvement in United Nations bodies. The 
Chinese economy shows continuing growth, not least 
because of the high degree of legal security and gen-
eral political stability.
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6.4.3.2 
Hurricane risks in the Gulf of Mexico and the 
 Caribbean

Background
Owing to the relatively warm water temperatures 
at the sea surface, hurricanes have regularly struck 
the Gulf of Mexico and the Caribbean. Areas at risk 
include the Caribbean  islands as well as the neigh-
bouring coasts of Central America and the  USA. In 
particular, the Gulf Coast of the USA and Mexico 
is predominantly low-lying. Protection from storm 
surges is afforded only by a few wetland areas, off-
shore sandbanks and islands. In many locations, how-
ever, these are subject to rapid erosion (USGS, 2005). 
In the USA especially, a growing concentration of 
material assets along the coastline is evident. This is 
explained by the prestigious nature of the location 
for leisure pursuits and the presence of several eco-
nomic centres (Houston-Galveston, New Orleans, 
Miami). Settlements on the American Gulf Coast 
are also undergoing a process of subsidence in many 
locations. Parts of  New Orleans are already 3m below 
sea level, and some districts of Houston-Galveston 
are also at or below sea level.

The Gulf of Mexico is the site of substantial oil 
and gas resources, which are extracted with the 
help of drilling platforms and a wide-ranging sys-
tem of pipelines. Oil refineries are concentrated on 
the coast. They not only process the locally drilled 
oil but also convert the bulk of oil imports into high 
grade products for the US market (Jones, 2005). The 
entire oil and gas infrastructure in the Gulf of Mexico 
is considered highly vulnerable to strong hurricanes. 
When  Hurricane Katrina tore through the Gulf of 
Mexico, 90 per cent of refinery capacity had to be 
shut down. Oil rigs are regularly evacuated as a result 
of storm warnings, at which point oil and gas extrac-
tion is largely suspended. Depending on the extent of 
the damage, it can take several weeks for full drilling 
capacity to be restored. In 2005, the USA was more 
than usually dependent on imports of refined oil 
products (Jones, 2005). There were also major delays 
in bringing the majority of refineries back into oper-
ation due to the extent of storm and water damage. 
In the summer of 2005, two severe hurricanes swept 
the Gulf of Mexico one month apart (Hurricane Kat-
rina and Hurricane Rita), seriously impairing drilling 
capacity for months afterwards (Energy and Envir-
onmental Analysis, 2005). Hurricane Ivan (2004) trig-
gered numerous marine mudslides which caused con-
siderable damage to coastal pipelines (Münchener 
Rück, 2006).

The 2005 hurricane season was characterized by 
an abnormal number of very strong hurricanes. At 
the same time, higher than average surface tempera-
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tures were measured in the Gulf of Mexico. Many sci-
entists assume that hurricanes will increase in inten-
sity as climate change progresses (Section 5.1.3).

Plausible developments by 2020
In the light of this background, the following set of 
developments up to 2020 is conceivable:
• Surface temperatures in the Gulf of Mexico con-

tinue to rise. As a consequence, there is a rise in 
the statistical average frequency of Category Four 
and Five hurricanes, the two highest severity lev-
els. The hurricane season is seen to begin earlier 
and earlier and to end later in the year.

• The concentration of property and assets in threat-
ened areas remains high.  Insurance companies 
withdraw from the storm and flood insurance mar-
ket for private customers, because the expected 
claims potential far exceeds the premium lev-
els that the market will bear. Insurance cover can 
only be kept in force for major industrial installa-
tions with the help of state guarantees. Once pri-
vate assets in areas at particular risk are no longer 
insurable, citizens shift the focus of new private 
investment to better protected regions further 
inland. Initially, however, con tinued expansion of 
the industrial installations takes place. Although 
the state draws up and implements sophisticated 
disaster preparedness plans for important infra-
structure facilities, the privately operated oil 
and gas infrastructure remains largely beyond 
the scope of such measures. The industry is far 
more concerned with adapting its refinery capac-
ity for crude oil from new oilfields, and with fur-
ther expansion. No thought is given to shifting the 
industry’s geographical focus. Property owners in 
risk zones on the south and east coast of the USA 
face a difficult plight, since their property is prac-
tically unsaleable. Many residents are convinced 
that upgrading the physical infrastructure would 
be an adequate response to the heightened storm 
and flood risks. Underlying this attitude is the vain 
hope that threatened and now uninsurable prop-
erty could at least still be saved.

• Overall, the US government has taken the risks 
of climate change more seriously since the expe-
rience of Hurricane Katrina. Nevertheless, the 
authorities are still responding too slowly. Warn-
ings issued by the National Oceanic and Atmos-
pheric Administration, the US Geological Survey 
and the Federal Emergency Management Agency 
are, in isolated instances, prompting the relocation 
of certain functions from hazardous areas. Over-
all, however, a substantial proportion of expensive 
infrastructure and material assets remains in the 
coastal zones. 
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provocation. There are mounting calls for military 
intervention to safeguard US interests.

 Fictitious cooperation scenario: 
Transnational cooperation
The following scenario can be imagined: major parts 
of the Atlantic coast of Florida, Georgia, North and 
South Carolina and the American and Mexican Gulf 
Coast are repeatedly devastated by storms. Many 
coastal sandbanks, islands and wetlands are severely 
damaged by hurricane storm surges. In many loca-
tions, nevertheless, far-sighted coastal and biotope 
protection programmes are able to prevent complete 
erosion. In view of the scale of damage, US Con-
gress passes a three-stage  emergency programme. As 
the first priority, it specifies that all public and pri-
vate facilities in areas subject to storm and flood haz-
ards must be fitted with certain physical protection 
measures within six months. Next, disaster mitigation 
must be made the overriding regulatory principle 
for zoning plans within two years. Finally, local and 
national environmental protection and emissions 
control programmes must be implemented within 
eight years. To implement the short-term measures 
first and foremost, state funding is provided for low-
income sections of the population while non-imple-
mentation is sanctioned with fines. Despite criti-
cism from some quarters, the programme mobilizes 
major investment in physical and organizational dis-
aster prepared ness projects. After just a few years, a 
decline in the average extent of damage is registered 
in relation to the statistical mean, which is remarka-
ble since no fall in the frequency or intensity of hur-
ricanes has yet been recorded. Just six years after the 
programme is adopted, economists and disaster-pre-
paredness experts agree that the value of the damage 
already prevented far exceeds the volume of invest-
ment committed to the first and second phases of the 
programme. 

There is a similar rise in the incidence of storm 
and flood disasters on the Caribbean islands and in 
the countries of Central America. Their governments 
find themselves increasingly unable to cope with the 
humanitarian consequences of these events. After 
every hurricane season, many people attempt to 
reach the US coast using boats and rafts. In response 
to this ongoing problem, and encouraged by the pos-
itive results in its own country, the American govern-
ment initiates a broad-scale disaster preparedness 
and mitigation programme for this region. Bilateral 
technical support and advice is offered on the imple-
mentation of individual projects, and cooperative 
links are strengthened on the political and civil soci-
ety levels. Consequently, political relations with all 
the United States’ southern neighbours improve.
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• Around the year 2020, hurricane experts discuss 
adding a sixth category to the Saffir-Simpson hur-
ricane rating scale. The reason for this proposal is 
the observation that hurricanes with wind speeds 
of over 300km/h have occurred repeatedly.

Fictitious confrontation scenario: Storm, 
refugee and oil  crises
The following scenario can be imagined: in each year 
between 2020 and 2030 there are almost two dozen 
maximum severity hurricanes in the Gulf of Mexico 
and the Caribbean. In addition, up to four serious 
hurricanes occur every year in the Atlantic. Major 
parts of the Atlantic coast of Florida, Georgia, North 
and South Carolina and the American and Mexi-
can Gulf Coast are repeatedly devastated by  storms. 
Many coastal sandbanks, islands and wetlands suffer 
severe damage from hurricane storm surges, and are 
left undefended at the mercy of erosion. As a con-
sequence, populated  coastal regions are increasingly 
exposed to the force of storm  floods. Miami, New 
Orleans and numerous smaller locations are so badly 
devastated by various disasters that an overwhelming 
proportion of the population moves away for good. 
Those who remain behind are predominantly sec-
tions of the population on low incomes. The wealth-
ier population retreats into specially designed pro-
tected settlements. These are still near to the coast 
but are constructed on artificially banked up plateaus 
with all essential infrastructure facilities and capable 
of functioning independently. Similarly, the Carib-
bean  islands and the countries of Central America 
experience a rising incidence of storm and flood dis-
asters. Their governments find themselves increas-
ingly un able to cope with the humanitarian conse-
quences of these events. In  Honduras, Jamaica and 
the Dominican Republic there are recurrent  vio-
lent protests by disaster victims against ruling gov-
ernments. Independent observers witness the three 
countries sliding towards ‘Haitian conditions’. At the 
same time, ever-increasing flows of migrants head for 
the USA. Especially after the end of each hurricane 
season, many people attempt to reach the US coast 
on boats and rafts.

A Category Six hurricane hits Houston-Galves-
ton, destroying a large amount of its oil and gas infra-
structure. The American government tries to subdue 
oil price increases by selling strategic oil reserves, but 
given the long-term loss of such a major proportion 
of refinery capacity the strategy only succeeds for a 
period of a few weeks. In the generally strained global 
political climate, various states engage in rivalry with 
the USA and exploit the weakness of its economy 
and its government by delaying previously promised 
consignments of oil. In broad sections of the polit-
ical sphere in the USA, these steps are taken as clear 



115

A Category Six hurricane hits Houston-Galve-
ston, destroying part of its oil and gas infrastruc-
ture. Although large amounts of American refinery 
capacity are put out of action, oil price increases can 
largely be prevented, not least thanks to short-notice 
supplies promised by  Venezuela.

6.4.4 
Recommendations for action 

In many cases, preventive disaster preparedness 
measures are limited to the construction of physical 
infrastructure. This is far from utilizing the full poten-
tial for comprehensive mitigation and there is often 
considerable scope for improvement, particularly in 
terms of organizational preparedness and simulation 
exercises, school-based education, land-use planning 
and advance clarification of decision-making struc-
tures. In bilateral and multilateral cooperation with 
disaster-prone states, relevant approaches should be 
supported and promoted.
• Minimizing urban land  subsidence: In coastal 

 cities and other rapidly growing urban areas, land 
subsidence is becoming an increasing problem. 
In conjunction with sea-level rise and the grow-
ing frequency of extreme weather events, this is 
significantly exacerbating  disaster risks. In order 
to keep subsidence within bounds, in many loca-
tions it is necessary to develop alternatives to the 
current water supply. To this end, experience from 
countries with similar problems should be pooled 
and made available to the rapidly growing coastal 
cities in  newly industrializing countries. Appropri-
ate contact partners and coordinators would be 
international alliances of cities and local author-
ities such as the ‘ Local Governments for Sustain-
ability’ network (ICLEI).

• Fostering sustainable  consumption patterns to 
conserve  forests: Deforestation in river catch-
ment areas and the destruction of mangrove for-
ests almost always lead to a higher risk of flood-
ing. The  conservation of forests and coastal eco-
systems is therefore an issue of the utmost impor-
tance. Particularly in poorer regions, it is essential 
to reconcile the interests of different actors (e.g. 
forest industries, agriculture, upstream and down-
stream riparian communities). It is also necessary 
to determine how new product groups and changes 
in consumer behaviour can be harnessed in sup-
port of forest conservation. For instance, height-
ened demand for non-timber forest products (e.g. 
for the cosmetics and pharmaceutical industry) 
may upgrade the economic value of intact for-
ests. Rapidly growing demand for sustainably pro-
duced foods (organic and fair trade certification) 

is another trend that can be harnessed to exer-
cise more influence over the  conversion of for-
ests into agricultural land. Last but not least, the 
certification of timber products offers an oppor-
tunity to boost the economic viability of sustain-
able forestry. In addition to the necessary scien-
tific analysis of the issues, a conducive policy set-
ting needs to be established to promote sustaina-
ble consumption patterns.

• Setting up ‘people centred early warning systems’: 
Early warning systems are pivotal components 
of  disaster prevention. Effective reduction of the 
number of victims and level of damage relies upon 
warning systems which are technically functional 
and ensure that information reaches the poten-
tially affected population in good time. In addition 
to the technological challenges, administrative 
information and decision-making channels must 
be defined and well-rehearsed. Many examples 
show that translating relevant warnings into prac-
tical instructions that the public can easily under-
stand is often a critical bottleneck. The idea of 
involving potentially affected population groups 
is often overlooked, but this is the only way of 
tailoring warnings to the underlying cultural and 
political realities. Furthermore, long-term educa-
tion and training programmes are required in risk-
prone areas, to be sure that actors in the affected 
areas are clear about the allocation of responsibil-
ities in the event of a disaster warning, and about 
what the people affected are expected to do in 
such a situation. Relevant approaches should be 
driven forward on all levels and integrated with 
one another (Sections 9.1.3 and 10.3.4.1).

• Using disaster mitigation as a lever for  good gov-
ernance: Effective disaster mitigation presup-
poses long-term, far-sighted cooperation between 
numerous societal and political actors. Although in 
most cases government bodies bear the principal 
financial and organizational responsibility, com-
prehensive strategies also rely on close coopera-
tion with civil society groups and the private sec-
tor. Within the political system, a clear allocation 
of responsibilities and decision-making author-
ity is an absolute prerequisite for effective mitiga-
tion and response measures. This applies both to 
cooperation between ministries, government bod-
ies and public authorities and to the allocation of 
powers between national and local level.

 Particularly in developing and  newly industrial-
izing countries, these aspects of governance are 
often less than adequately developed. This acts 
as a major constraint upon disaster mitigation 
and indeed upon political and economic develop-
ment of all kinds. Furthermore, disaster mitigation 
is an especially useful vehicle for improving  gov-

Conflict constellation: ‘Climate-induced increase in storm and flood disasters’ 6.4
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ernance structures. Ideally, if disaster-prone states 
undertake the necessary reform efforts, support 
will be channelled to many political and societal 
groups, enabling the emergence of a climate in 
which entrenched institutional dynamics can be 
overcome with comparative ease. With regard to 
reform efforts in Germany’s partner countries, it 
is therefore recommended that greater emphasis 
should be placed on disaster mitigation within the 
framework of consultancy strategies. 

• Promoting targeted conflict resolution after  natu-
ral disasters: Where conflict-prone regions are hit 
by natural disasters, there are major risks that con-
flicts will escalate further. The role of the national 
government and the international community 
must be to provide rapid and effective  humani-
tarian assistance and to counteract any growing 
resentment in the population. Besides alleviat-
ing human suffering and avoiding the escalation 
of conflicts, in these situations it is entirely pos-
sible to motivate the conflicting parties to enter 
into negotiations. Particularly in cases where the 
response to a humanitarian crisis requires coop-
eration across conflict fractures, the international 
community should press for cooperation to be 
consolidated and extended.

• Adapting to unavoidable climate change in indus-
trialized countries too: Although developing coun-
tries are the most commonly affected, industrial-
ized countries must not cling to a false sense of 
security. They, too, have a vulnerability which can 
pave the way for security problems or magnify 
them. Productivity in modern industrial societies 
is dependent to a great extent on transport, energy 
and information networks. These infrastructure 
networks are hugely important in a globalized and 
highly networked world, but also highly sensitive. 
This is demonstrated time after time by power out-
ages, transport hold-ups caused by weather events, 
or overloading of telecommunications lines.

WBGU recommends a review of disaster mitiga-
tion instruments in industrialized countries in rela-
tion to the challenge of advancing climate change. 
In the planning of highly sensitive infrastructure, 
the expected consequences of climate change must 
be taken into account. For example, important infra-
structure and new residential development should 
not be located in flood-prone areas. A review of 
existing installations should be undertaken to see if 
relocation would be advisable. For coastal cities, in 
view of rising sea levels and the potentially increased 
threat posed by storms, coastal defence plans need to 
be reviewed and adapted to the requirements of cli-
mate change.

6.5 
Conflict constellation: ‘ Environmentally induced 
migration’

6.5.1 
Background

The flight of hundreds of thousand of people from 
 Hurricane Katrina was described by the Earth Pol-
icy Institute in Washington in September 2006 as ‘the 
first documented mass movement of climate  refu-
gees’ (Brown, 2006). Although a direct link between 
anthropogenically induced climate change and the 
occurrence of an individual hurricane cannot be sci-
entifically proven, the case nevertheless provides 
potent evidence of the scale that  environmentally 
induced  migration has already reached. 

Migration is one of the oldest coping strategies 
for dealing with changeable environmental condi-
tions (Box 6.5-1); it may, for example, be a response 
to periods of drought. The perceived increase in the 
intensity and geographical scale of environmental 
change has nevertheless led several authors to speak 
of environmentally induced migration as a new type 
of phenomenon (Bächler and Schiemann-Rittri, 
1994; Suliman, 1994; Nuscheler, 2004).

The opportunities and risks associated with envir-
onmentally induced migration are hotly debated. 
The effects of migration in general are multifaceted. 
Migrating workers often make an important contri-
bution to the economic and social development of 
their host country. The money they send home also 
has a significant positive influence on the economic 
and social situation in their country of origin. But 
despite the positive effects of migration, public dis-
cussion is dominated by a discourse of risk that is 
weighted with emotionally loaded metaphors. Espe-
cially since the terrorist attacks of 2001 migrants are 
often viewed by their host countries as a threat to 
internal security (Nuscheler, 2004; Faist, 2005; Trän-
hard, 2005; Leighton, 2006). It needs to be stressed, 
though, that media treatment and consequent pub-
lic perception of this issue is often not based on the 
results of scientific analysis. For example, the West 
African boat people who land on the coast of  Spain 
frequently attract a great deal of media attention in 
the EU, although numerically they represent only a 
fraction of global refugee and migration movements.

6.5.1.1 
Structure of the  conflict constellation

At the centre of this conflict constellation, migration 
represents a typical transfer mechanism linking grad-

6 Conflict constellations
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ual environmental degradation or weather extremes 
on the one hand and conflict on the other. The con-
flict constellation describes a relationship between 
humans and the environment that is divided into two 
phases. In the first phase people leave their homeland 
because of environmental degradation or extremes 
of weather. This environmentally induced migration 
may be triggered directly by environmental changes. 
This is the impact mechanism on which the conflict 
constellation focuses. Alternatively, migration may 
be indirectly triggered by environmental changes; 
this occurs if environmental changes lead to the out-
break or escalation of conflict and this in turn leads 
to migration (Sections 6.2, 6.3 and 6.4). In the sec-
ond phase of the conflict constellation environmen-
tally induced migration can trigger conflicts, or esca-
late existing ones, in the regions that migrants come 
from, pass through or travel to, or in their region of 
origin when they return. A spiral of environmental 
degradation (or weather extremes), migration and 
conflict that spreads to other regions can be set in 
motion if these conflicts are themselves linked to the 
destruction of the natural environment and unleash 
migration movements in their turn.

6.5.1.2 
Environmentally induced migration as a core 
element of the conflict constellation

Terminology
The term ‘environmental  refugees’ is often used in 
connection with the issue of environmentally induced 
migration. El-Hinnawi (1985) describes environ-
mental refugees as ‘those people who have been 
forced to leave their traditional habitat, temporarily 
or permanently, because of a marked environmental 
disruption (…) that jeopardizes their existence and/
or seriously affected the quality of their life.’

The appropriateness of the term ‘environmental 
refugee’ is, however, much disputed in the litera-
ture. There is criticism of the assumption that envir-
onmental changes are the sole cause of the migra-
tion (Keane, 2004). There is as yet no empirical evi-
dence that this is the case. Instead, there is a complex 
interaction in which environmental changes play a 
part alongside political and socio-economic factors 
(Lonergan, 1998; Biermann, 2001; Black, 2001; Cast-
les, 2002). The peasant who flees because his field 
can no longer be farmed leaves his home because 
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Box 6.5-1 

Migration – definitions and trends 

Concepts and definitions of migration
The term migration covers in general all forms of displace-
ment and flight that take place voluntarily or involuntarily 
and across or within national borders (Jahn, 1997; GCIM, 
2005; UNHCR, 2006a, b). If migration takes place within a 
country it is referred to as  internal migration. Where inter-
nal migrants are forced to leave their places of origin for 
reasons that would qualify them to be recognized as refu-
gees under the Geneva Refugee Convention, they are 
termed  Internally Displaced Persons (IDPs) (cf. with regard 
to the definition Geissler, 1999).

Migration movements can also be categorized accord-
ing to the precipitating factor (war, political persecution, 
natural disasters), the distance of move (migration within 
a country, south-north migration), the duration of displace-
ment (temporary departure from the region of origin, per-
manent emigration), the goal of the migration (rural-urban 
migration, south-south migration, south-north migration) 
and the outcomes in the countries of origin and arrival 
(successful integration in the destination country, return 
to country of origin, conflict) (Black, 2001; Kröhnert, 2003; 
Paul, 2005; Clark, 2006). 

International migration – figures and trends 
Migration is now a major structural element of a world char-
acterized by ever more complex economic, political and cul-
tural linkages. Nevertheless, changes in the pattern of inter-
national migration are apparent – triggered by modern 
communication networks, demographic trends and increas-
ing workforce mobility. Whereas in the past the geograph-
ical range of migration was relatively small and migration 

was often a unique event in an individual’s life, migration 
today often represents a repeated and reversible process of 
collective action. Groups of individuals, such as households 
or organizations, make use of complex migration networks 
or are drawn in to institutional migration systems that have 
developed in the course of history (Hillmann, 1996; Massey 
et al., 1998; Gogolin and Pries, 2003). 

The number of international migrants has risen con-
stantly in recent decades; there are now estimated to be 191 
million such people (GCIM, 2005; IOM, 2006). Between 30 
and 40 million of these are regarded as ‘irregular migrants’, 
who thus constitute 15-20 per cent of the total number of 
international migrants. This means that overall some 3 per 
cent of the global population does not live in its countries 
of origin.

Refugees are included in the migration statistics. The 
UNHCR estimated that in 2006 there were 8.4 million 
registered refugees worldwide. Refugee numbers fluctuate 
sharply over time because even within the space of a few 
months the size of refugee flows can change considerably 
depending on local socio-economic and political conditions. 
The UNHCR (2006a) currently puts the number of Inter-
nally Displaced Persons at 23.7 million. 

It is anticipated that migration will gain in importance 
in the future (IOM, 2006; UNHCR, 2006b), with qualified 
workers benefiting from the advantages of migration while 
the barriers for the impoverished and poorly educated 
become higher (UNFPA, 2006). As yet, the much-quoted 
storming of ‘Fortress Europe’ by a rush of migrants from 
Asia and Africa has not taken place (UNDP, 2002; Nuscheler, 
2004). Despite the relatively small number of Asian and 
African refugees who manage to reach Europe, the issue 
has attracted increasing attention in recent years. It is clear 
that even these small numbers are politically sensitive. 
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of poverty and because of a lack of other opportu-
nities for earning a living – ultimately, therefore, he 
can be described as an economic refugee. The per-
son who flees because ecological problems have trig-
gered social disorder, as in Rwanda, is at the end of 
the day fleeing from war and violence. These peo-
ple are therefore refugees of war. The term ‘envir-
onmental refugee’ is also criticized because it is mis-
leading from a legal point of view. According to Art. 
1A no. 2 of the Convention relating to the Status of 
Refugees of 1951 ( Geneva Refugee Convention, sup-
plemented by the Protocol of 1967) ‘refugees’ are 
people who had to leave their country of residence 
because of ‘well-founded fear of being persecuted for 
reasons of race, religion, nationality, membership of 
a particular social group or political opinion’. These 
criteria do not apply to migration of which the pri-
mary causes are environmental; those affected by 
environmentally induced migration are therefore not 
protected by the guarantees accorded to refugees in 
international law.

Both the United Nations Refugee Agency 
(UNHCR) and the  International Organization for 
Migration (IOM) have therefore spoken out against 
the use of the term ‘environmental refugees’. The pre-
ferred phrase is ‘environmentally displaced persons’, 
defined as ‘persons who are displaced within their own 
country of habitual residence or who have crossed 
an international border and for whom environmental 
degradation, deterioration or destruction is a major 
cause of their displacement, although not necessar-
ily the sole one’ (IOM, 1996; Keane, 2004). Taking 
account of the above-mentioned criticism and draw-
ing on the definition of UNHCR and IOM, the Ger-
man Advisory Council on Global Change (WBGU) 
uses the term ‘environmental migrant’, because the 
term ‘migrant’ has a much broader meaning than 
the legal term ‘refugee’ (Marugg, 1990; Jahn, 2000). 
The term ‘environmental migrant’ will be used here 
to describe anyone who migrates because environ-
mental changes either (1) have such an unfavourable 
effect on living conditions that previously achieved 
income levels and standards of living can not be main-
tained or (2) destroy structures that are ne cessary for 
the maintenance of these levels and standards (Lon-
ergan, 1998; Wenzel, 2002; Salehyan, 2005). Depend-
ing on the type of environmental change and the 
courses of action open to those affected, a distinc-
tion can also be made between planned environmen-
tally induced migration in the face of gradual envir-
onmental degradation and sudden environmen-
tally induced migration as a response to extremes of 
weather. The distinction is, however, not a rigid one 
(Hugo, 1996; Clark, 2006). 

Current estimates of environmentally 
induced migration and  forecasts of the 
future situation 
Figures for the number of environmental migrants 
worldwide vary depending on the definition and 
source data used. For example, Myers (1993, 2002) 
arrived at a figure for the middle of the 1990s of at 
least 25 million environmental migrants; he expects 
there to be 50 million by 2010 and up to 150 million 
by 2050. These figures have been frequently quoted – 
by, among others, the International Red Cross (IFRC, 
1999), the IPCC (2001) and the United Nations Uni-
versity Institute for Environment and Human Secu-
rity (UNU-EHS, 2005). In the literature, however, 
they have been harshly criticized for being inconsist-
ent and impossible to check and, above all, for fail-
ing to take account of opportunities for adapting to 
the effects of climate change. Protecting coasts by 
dykes, for example, reduces the number of coastal 
dwellers who are forced to migrate because of floods 
caused by the rise in sea level and thus reduces the 
number of environmental migrants (McGregor, 1993; 
Kibreab, 1994; Black, 2001). Nuscheler concludes that 
it cannot be known how high the number of environ-
mental migrants currently is (Nuscheler, 2004). Stern, 
however, stresses that within the context of current 
climate models Myers’ estimates can be regarded as 
plausible (Stern, 2006).

The structure of environmentally induced migra-
tion can be described with greater certainty. It is 
thought likely that most such migration currently 
takes place within national borders and that this will 
continue to be the case in future. Environmental 
migrants are therefore more likely to be internally 
displaced persons rather than migrants who cross 
national borders. Most cross-border environmentally 
induced migration will probably take the form of 
south-south migration; no trend towards large south-
north migrations has been identified (UNPD, 2002; 
Nuscheler, 2004; Clark, 2006; UNFPA, 2006). 

It is also thought likely that gradual environ-
mental degradation will cause significantly more 
people to migrate than weather extremes. The link 
between gradual soil degradation and migration is 
already recognized in the Desertification Conven-
tion (UNCCD) (Prologue and esp. Art. 17 Section 1 
(e) UNCCD; UNCCD, 1994).

Despite many uncertainties about the delimitation 
of the definition of environmentally induced migra-
tion and its measurement, one fact remains certain in 
the face of the expected effects of anthropogenically 
induced climate change: the part played by environ-
mental degradation and weather extremes as causes 
of migration will increase (Lonergan, 1998; Bier-
mann, 2001; Nuscheler, 2004; Salehyan, 2005; Stern, 
2006; IPCC, 2007a). 

6 Conflict constellations
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Figure 6.5-1
Conflict constellation: 
‘Environmentally induced 
migration’: 
Key factors and interactions
Source: WBGU
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6.5.2 
Causal linkages

In research into environmental conflict, the environ-
mental change–migration–conflict linkage is one of 
the most frequently mentioned scenarios and topics 
for case studies (Nordås and Gleditsch, 2005).

6.5.2.1 
From environmental change to migration 

The first phase of the conflict constellation is triggered 
by environmental changes (Sections 6.2, 6.3 and 6.4). 
These are so marked that they undermine the basis of 
people’s livelihoods, jeopardize their future income 
or have detrimental impacts on their  health. As a 
result, those affected are forced to emigrate (El-Hin-
nawi, 1985; Hugo, 1996; IOM, 1996; Keane, 2004). The 
extent to which environmental changes actually give 
rise to environmentally induced migration depends 
both on personal characteristics of the affected indi-
viduals and on various external conditions (Phase 1 
of Fig. 6.5-1): 

Influence dimension [1] Individual attributes: 
Environmentally induced migration is usually cho-
sen by an individual as a coping strategy. The decision 
to migrate is therefore significantly determined by 
individual attributes such as age, level of education 
(e.g. knowledge of foreign languages), the degree of 
traumatization after natural disasters (Grote et al., 
2006) and the subjective perception of general struc-
tural conditions (Lee, 1972; Kröhnert, 2003). In addi-
tion, case studies reveal the importance of a history 
of migration; people are more likely to leave their 
home region if there is already awareness within 
the extended family or the community of the use of 
migration as a coping strategy (Epstein and Gang, 
2004). 

Influence dimension [2] Vulnerability: The extent 
of  environmentally induced migration is also influ-
enced to a significant extent by the vulnerability of 
those affected – that is, by the extent to which the 
effects of environmental changes and a range of pol-
itical and socio-economic factors have an impact on 
them. These factors may overlay or reinforce each 
other. For example, families’ economic vulnerabi-
lity may be increased by unfavourable aspects of the 
regional economic structure or the level of regional 
economic activity, such as a low or markedly fluc-
tuating per capita income, unequal rights of owner-
ship, restrictions on access to markets (labour, credit 
or sales markets) or the absence of social security 
arrangements (Kalter, 2000; Clark, 2006). 

Influence dimension [3] Functioning institutions 
and governance structures: Consideration of the 

way in which natural disasters are dealt with serves 
to show that the extent of migration is significantly 
determined by the functionality of the relevant 
local and national institutions. In countries that lack 
 early warning systems or evacuation plans, extreme 
weather events cause relatively greater damage and 
compel more people to flee than is the case in coun-
tries that are institutionally well prepared for emer-
gencies (Section 6.4). The same applies to the prob-
lem of gradual environmental degradation. For exam-
ple, it has been shown in Section 6.3 that continu-
ing soil degradation can be avoided through efficient 
land-use technologies and land-use systems. 

Influence dimension [4] Environmentally induced 
conflicts: Migration can also be triggered by envir-
onmentally induced conflicts. In this case the link 
between environmental change and migration is 
indirect, because the initial consequence of environ-
mental change is conflict (Bächler, 1998). It is only 
in a second phase that those affected are forced to 
flee regions that have become violent and politi-
cally unstable. At first glance these  refugees appear 
to fall into the category of refugees of war. In fact, 
however, they belong to the category of environ-
mental migrants, because environmental changes are 
the cause of their migration. From this point of view 
conflict can be interpreted as a transfer mechanism 
(Homer-Dixon, 1999; Salehyan, 2005). Reference is 
frequently made in this connection to the example 
of Rwanda (Box 6.3-1). Some scientists take the view 
that the genocide of 1994 was only in part a conse-
quence of the politicization of the issue of  ethnicity 
among the groups involved; they see an additional 
cause in the impoverishment of large sectors of the 
population as a result of soil erosion and high pop-
ulation density (Percival and Homer-Dixon, 1995; 
Gasana, 2002; Diamond, 2005). 

6.5.2.2 
From migration to conflict 

If environmental changes do indeed lead to environ-
mentally induced migration, one still needs to iden-
tify the mechanisms by which such migration can 
trigger or exacerbate conflict. The recent past yields 
little evidence that large migration movements have 
been the cause of conflicts. There is nevertheless 
some empirical evidence that migration can – some-
times significantly – increase the likelihood of  con-
flict (Goldstone, 2002). Whatever the situation, it is 
evident that different types of migration involve dif-
ferent security risks (Lohrmann, 2000). Thus a sud-
den mass exodus after extreme weather events and 
planned environmentally induced migration in the 
face of gradual environmental degradation present 
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differing challenges to the societies that are affected 
(Phase 2 of Fig. 6.5-1).

Influence dimension [5] Competition for resources 
/  demographics: The likelihood of migration-induced 
conflict increases if environmental migrants have 
to compete with the resident population for scarce 
resources such as land, accommodation, water, 
employment and basic social services, or if the immi-
grants are perceived as competitors. A competitive 
situation of this sort is particularly likely to arise in 
regions in which  population growth is strong (Hugo, 
1996; ODI, 2005; Urdal, 2005; Clark, 2006; Sections 
3.3.2.2 and 3.3.3.1). Competition for resources can 
also trigger conflict when migrants return to their 
regions of origin. It is possible, for example, that 
returnees may lay claim to their land or property, 
only to find that ownership or rights of use have in 
the mean time been granted to others (Hensell, 2002; 
Black and Gent, 2006; Hansen, 2006). 

Influence dimension [6] Ethnicity: The likelihood 
of ethnic conflict may increase if the arrival of envir-
onmental migrants upsets the ‘ethnic balance’ in 
the region. This change of ethnic balance may lead 
to xenophobia and  violent confrontation, or further 
destabilize an already labile ethnic situation (Homer-
Dixon, 1999). Goldstone (2002) also refers to ‘clashes 
of national identity’ that may be caused by immigra-
tion if the dominance of one resident ethnic group 
is threatened. Ethnicity may in addition exacerbate 
conflict if ethnic differences are exploited for political 
purposes within the context of migration (Lohrmann, 
2000) or if membership of an ethnic group leads to 
social exclusion of the migrants in their country of 
arrival (Bade, 1996; Rydgren, 2004; Section 3.3.3.2). 

Influence dimension [7] Diaspora / migration net-
works: In recent years scientists and politicians have 
highlighted the presence of a diaspora as a possi-
ble cause of conflict (Lohrmann, 2000). A diaspora 
describes a religious or ethnic group that has left its 
traditional homeland and is dispersed over large areas 
of the globe. Collier and Hoeffler (2004) find there to 
be a strong positive correlation between both suscep-
tibility to repeated conflict and conflict intensity and 
the size of the diaspora abroad. Diaspora migrants 
can play a significant part in the  financing of conflict 
and hence contribute directly to the initiation, esca-
lation or prolongation of conflict within a country. 
If they are members of rebel groups, they can also 
introduce weapons or violent ideologies in their tran-
sit or arrival countries. There is a risk that refugee 
camps or emergency settlements will serve as logistic 
platforms for rebel groups and be misused for stra-
tegic purposes (Lohrmann, 2000; UNHCR, 2006b). 
Existing conflicts are exported in this way to other 
regions. 

Influence dimension [8] Reaction of the government 
of the arrival country / arrival region: The impact of 
the conflict factors described above depends to a sig-
nificant extent on the response of the government in 
the arrival country. Even now governments are often 
unable to cope with the task of man a ging migration. 
In particular, affected governments face enormous 
challenges if their institutions are to be able to han-
dle sudden and unexpected migration. This has been 
demonstrated by  Spain’s periodic problems in deal-
ing with West African boat people and by the diffi-
culties encountered by the US government in cater-
ing for 1.3 million internal refugees after Hurricane 
Katrina in August 2005. The risk of (ethnic) con-
flict may be reduced by non-discriminatory regula-
tions, wide-ranging rights for minorities and oppor-
tunities for including minorities in political decision-
making processes (Cramer, 2003;  Addison and Mur-
shed, 2003; Korf, 2005; Reynal-Querol, 2005; Nordås 
and Gleditsch, 2005; Regan and Norton, 2005). 
There is inherent potential for conflict if environ-
mental migrants are treated as ‘temporary guests’ 
and in consequence experience restriction of their 
rights with regard to freedom of movement, free-
dom of residence, acquisition of property and access 
to the labour market (Jacobsen, 2002; Crips, 2003). 
On the other hand, the granting of widespread rights 
of access and use may, as has already been men-
tioned, itself provoke conflict – for example, if envir-
onmental migrants compete with locals in a diffi-
cult labour market (Martin, 2005). Where environ-
mentally induced migration takes place suddenly 
after extreme weather events,  disaster management 
plays an important part in determining the further 
unfolding of the crisis and eventual conflict (Jacob-
sen, 2002).

Influence dimension [9] Governance cap acity: 
Governance capacity is particularly relevant in 
the context of environmentally induced migration 
because it is likely that the majority of environ-
mental migrants will seek refuge in developing coun-
tries with weak governmental structures. The receiv-
ing countries usually have little hope of adapting to 
the changing situation without outside help, since 
their institutions are poorly developed and there is 
a general lack of resources and know-how. Situa-
tions in which migrants overstretch the capacity of 
the authority in the reception region are therefore a 
potential cause of conflict. In countries that are also 
prone to economic  crises, the influx of environmental 
migrants further increases the likelihood of conflict 
(Reuveny, 2005).

Influence dimension [10]  Political stability:  Con-
flict research has also established that the likelihood 
of conflict within a country depends on the degree 
of political stability there (Section 3.3.6). Conflict 
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becomes more likely if there has already been con-
flict in the recent past – that is, if there is a history 
of conflict. The likelihood of conflict also increases 
if there has recently been a  change of government 
or if the country in question has only recently gained 
independence (Sambanis, 2001; Gates, 2002).

6.5.3 
Scenarios 

Fictitious,  narrative scenarios of confrontation and 
cooperation will now be described for  Bangladesh as 
well as for North Africa and the neighbouring  Medi-
terranean countries. The aim is to illustrate the need 
for action and indicate how prevention and adapta-
tion might be addressed (Section 6.1). These  scena rios 
are based on facts relating to the current situation in 
these regions and probable future developments, tak-
ing account of the expected effects of climate change 
over the next few decades. The primary concern here 
is not to describe the scenarios that are thought to be 
most likely. 

6.5.3.1 
Environmentally induced migration and conflict in 
Bangladesh

Background
Bangladesh is already affected every year by natu-
ral disasters. Its  geographical position on the Gulf of 
Bengal and in the delta of the three great rivers, the 
 Ganges, Bramaputra-Jamuna and Meghna, combined 
with precarious socio-economic conditions, makes 
the country vulnerable to floods. With an annual per 
capita income of US$440 Bangladesh is one of the 
least developed countries in the world. 144 million 
people live on 144,000km2 of land – that is, on an 
area just 40 per cent the size of Germany. This makes 
Bangladesh the most densely populated country in 
the world. Storm floods,  flooding during the summer 
 monsoon and droughts repea tedly wreak destruc-
tion and force millions of people to migrate tem-
porarily or sometimes even permanently. It is esti-
mated that the erosion of river banks alone forces a 
million people a year to leave their homes (Zaman, 
1991;  Schmeidl, 1997). In addition, tropical  cyclones 
and tornadoes cause damage to property worth sev-
eral thousand million US$ annually (Ali, 1999; Sec-
tion 6.6).

Plausible developments by 2020
Based on this background, the following represents a 
conceivable set of developments up to 2020:

• It is assumed that in the 2020s the economic situ-
ation in Bangladesh is extremely unstable and the 
country is embroiled in a major political crisis. As 
a result, initial positive developmental trends, such 
as the halving of poverty and broader integration 
into the world market, have not fulfilled their 
early promise. Political elites thwart the spread 
of democracy; urgently needed reforms are put 
on the back burner. Widespread  corruption is a 
major hindrance to development. A broad middle 
class, which could institute economic and political 
reforms, is extremely slow to develop (Section 7.6). 
In addition, the annual costs of the damage caused 
by natural disasters now amount to almost 15 per 
cent of GDP. In 2020, Bangladesh could be one of 
the countries in which the effects of anthropogen-
ically-induced climate change, floods, drought and 
 coastal erosion are already very clearly visible. 

• The  sea level around Bangladesh has risen con-
siderably – by about 12cm since 2000. This rep-
resents the greatest threat of all. As a result, the 
 coastal regions around the Gulf of Bengal are 
constantly losing valuable residential land, fertile 
farmland and coastal  ecosystems such as the Sun-
darbans – unique mangrove swamps which pro-
vide a livelihood for more than two million peo-
ple in Bangladesh. Three million people have had 
to leave their homes; most of them have moved to 
the urban slums, significantly accelerating the pro-
cess of urbanization. The most catastrophic dam-
age is caused by storm floods; as a result of the 
rise in sea level these floods have greatly increased 
in recent decades in both frequency and destruc-
tiveness. Larger and larger flood waves batter the 
coast, carrying brackish water far into the coun-
try’s interior. With the regular floods during the 
summer monsoon, this contributes to the flood-
ing of large areas of the country. Bangladesh is 
sinking under water. The small number of defence 
works that were built at the beginning of the cen-
tury as part of an integrated coastal zone man-
agement system and financed by international aid 
provide insufficient protection for the residen-
tial districts and business structures that are con-
centrated along the coast. Existing  early warning 
systems are useless because the population is not 
trained to respond appropriately to warnings and 
the roads that would make rapid evacuation possi-
ble do not exist. There is neither the financial and 
technical capacity nor the political will to build 
modern structures. The  World Bank has rejected 
a request to co-fund a major coastal protection 
project. Withdrawal to the interior of the country 
as an adaptive strategy is not an option; there is 
simply not enough space. 
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 Fictitious confrontation scenario: Disaster 
management fails 
The following scenario can be imagined: stronger and 
stronger cyclones affect the coast of Bangladesh. The 
Ganges delta, which has already been badly damaged 
by storm floods, offers little resistance to the destruc-
tive power of the winds. Wind speeds of up to 180km/
h on land and flood waves up to 12m high cause dev-
astation. Hundreds of thousands of people are killed. 
Millions of coastal dwellers are made homeless and 
flee the disaster areas. 

After the disaster it becomes clear that the govern-
ment of Bangladesh is helpless; effective  emergency 
aid plans have never been drawn up. More over, lack 
of clarity in the allocation of responsibilities and in 
the exchange of information between the govern-
ment, local contacts and international organizations 
regularly results in chaos. Because there are no roads 
in the affected regions or existing roads are blocked, 
the urgently needed aid is slow to reach the disas-
ter victims. It also becomes clear that corrupt elites 
are misappropriating goods supplied as aid. The hur-
riedly erected refugee camps lack food, me dicines, 
sanitation and doctors. 

The international aid organizations take months 
to stabilize the situation locally. Even then the fate 
of the environmental migrants remains uncertain. 
Those who are physically and emotionally able 
to do so leave the refugee camp as quickly as they 
can. However, many of the  landless farmers do not 
return to the coastal regions because fields have 
been destroyed by salinization, making farming – and 
hence the chance of earning a livelihood – impossible. 
Instead these people flee further into the interior of 
the country. But the conditions they encounter there 
are little better. The local population is itself suffer-
ing from hunger and a lack of medical supplies. Land-
lessness, underemployment and poverty are com-
mon. The new arrivals are perceived as competing for 
scarce resources. In some villages Hindu families are 
dispossessed by Muslim environmental migrants. The 
military looks on but does not intervene. The situa-
tion re-ignites ethnic  conflicts between Hindus and 
Muslims that had supposedly been resolved through 
the granting of minority rights, causing some two mil-
lion Hindus to migrate to neighbouring India. 

It is not only the Hindu minority of Bangladesh 
who take refuge in India. Because of its geographical 
proximity and its generally better living conditions it 
is increasingly becoming a destination for environ-
mental migrants. Many of these migrants cross the 
border illegally, often with the aid of people smug-
glers who know how to get through the border fence 
erected by  India. Many people die in the attempt. 

India itself has for many years been concerned 
about the stream of immigrants from Bangladesh. It is 

estimated that 40 million people are now living in the 
country illegally. Because of the historically strained 
relationship between the  ethnic groups, the majo-
rity Hindu population rejects the Muslim migrants. 
The immigrants are held responsible for the 20 per 
cent rise in the crime rate and are suspected of sup-
porting militant Islamic groups. They are not offered 
the prospect of long-term integration. Very few are 
granted a work permit. The situation is particularly 
tense in the Indian states of Bihar, West Bengal and 
Assam, which adjoin the border and which attract 
the most migrants. Immigration in these states is so 
strong that in some places the local population is in 
the minority and sees its livelihood threatened. As a 
result there is frequent local unrest. 

The cross-border migration also gives rise to dip-
lomatic tensions between the two countries. India 
claims that Bangladesh’s failure to take appropriate 
steps to reduce  environmentally induced migration is 
an attempt to solve the problem of rapid population 
growth and the associated social and economic prob-
lems at India’s expense. Because the two sides are not 
prepared to engage in political dialogue, the environ-
mental migrants become a security problem. The pol-
itical conflict between the two states escalates; India 
threatens Bangladesh with ‘humanitarian  interven-
tion’ on the pretext that the environmental migrants 
represent a terrorist threat. 

 Fictitious cooperation scenario: Crisis 
management succeeds
The following scenario can be imagined: at the begin-
ning of the 2020s the population becomes increas-
ingly dissatisfied with the government, which appears 
incapable of dealing with the acute threat of climate 
change. The people demand the introduction of long-
delayed political reforms and measures designed to 
protect them against natural disasters. Their anger 
is vented in demonstrations. At international level, 
too, political pressure grows. International donors 
press for more of the funds they have provided to be 
invested in  disaster prevention instead of, as so often, 
being used only for emergency aid programmes and 
reconstruction measures. In addition, more stringent 
conditions must be met to access the  funds, including 
the requirement for the receiving country to tackle 
corruption and promote democracy. 

In Bangladesh these measures are successful. The 
government bows to political pressure and intro-
duces the urgently needed reforms. As a first step 
the government approves an integrated coastal zone 
management system, to be set up in cooperation with 
international experts; it will take account of the con-
cerns of the local population and anticipate environ-
mental changes induced by climate change. Because 
Bangladesh has neither the financial means nor the 
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technical know-how to implement the project, it turns 
to international organizations. At the world environ-
mental conference in 2025 it successfully seeks inter-
national support for the erection of modern defence 
works. Subsequent negotiations among donor coun-
tries result in the initiation of a unique coastal pro-
tection project costing US$40,000 million; the fun-
ding is provided from the climate compensation fund 
set up in 2018. The industrialized countries, as the 
main emitters of global  greenhouse gases, make pay-
ments into this fund; the money is used to finance 
adaptation measures in developing countries. This 
process takes particular account of the Sundarbans, 
which provide the west coast of Bangladesh with an 
irreplaceable natural protective wall against tropi-
cal cyclones. Reafforestation measures, laws against 
illegal logging and a sustainable land utilization plan 
contribute to the conservation of the ecosystem and 
thus to coastal protection. 

In the summer of 2038 Bangladesh is affected by 
an unusually strong cyclone season. Within the space 
of a few weeks a number of powerful cyclones strike 
the coast of the Gulf of Bengal, causing widespread 
devas tation. However, due to effective early warn-
ing systems there are only a small number of deaths. 
Despite this, the damage inflicted is severe, par-
ticularly on the coast; thousands of environmental 
migrants cannot return immediately to their villages 
and must be accommodated in refugee camps in the 
interior of the country. The government of Bangla-
desh acts quickly; immediately after the disaster it 
approaches the international community for sup-
port in provi ding for the environmental migrants. 
Although transport routes are blocked and the 
number of people in need is high, efficient disaster 
management plans and good cooperation between 
the government, international organizations and 
local contacts pay off – aid is quickly provided and 
in the months that follow reconstruction gets quickly 
under way. Nevertheless, an estimated one million 
people, disheartened by the destruction and the con-
tinuing threat of storm floods and cyclones in future, 
attempt to cross the border into neighbouring, eco-
nomically prosperous India. 

India has for years been concerned about the enor-
mous influx of illegal immigrants from Bangladesh, 
and erects a high-technology fence almost 4000km 
in length along the border. This attitude on India’s 
part and its reluctance to enter into political dia-
logue fuel a political conflict between the two neigh-
bouring countries that has been simmering for years. 
The international community and the Association of 
South-East Asian Nations, of which both countries 
are associate members, is deeply concerned about 
the security situation in the region. 

Because India’s borders remain closed to Bengali 
environmental migrants even in the face of na tural 
disasters, the international community increases the 
political pressure. After years of simmering con-
flict this at last results in negotiations, and a strategy 
paper on dealing with illegal migrants is published. 
This includes agreements under which Bangladesh 
undertakes to draw up plans for restricting emigra-
tion. In return, India undertakes to support Bangla-
desh with disaster prevention measures. The parties 
to the negotiations also reach agreement on plans for 
a transnationally coordinated coastal management 
system and the drawing up of a joint emergency aid 
strategy. 

Under the eye of the United Nations implemen-
tation of the agreements proceeds promptly in the 
years that follow, which has the additional effect of 
improving diplomatic relationships between the two 
countries. 

6.5.3.2 
 Environmentally induced migration and conflicts 
in North Africa and neighbouring  Mediterranean 
countries 

Background 
The region comprises the countries of  North Africa 
which border on the Mediterranean ( Morocco,  Alge-
ria,  Tunisia,  Libya and Egypt) and the Sahel zone (i.e. 
primarily the countries of Mauritania, Mali, Niger, 
Chad and  Sudan, plus parts of Burkina Faso,  Senegal, 
Nigeria, and Ethiopia, and Eritrea and Djibouti). The 
entire region is already beset by severe problems 
including  freshwater shortages,  soil degradation and 
 desertification, whereby the situation is deteriorating 
steadily as a result of climate change as manifested 
especially by appreciable declines in precipitation 
(Sections 5.2 and 7.2). Because of the Sahel’s loca-
tion, desertification and the effects associated with it 
are particularly virulent there (Section 7.3). 

A central factor in both the current and the future 
problems of the region is the demographic trend: 
all the countries named above currently have high 
rates of population growth and urbanization. Migra-
tion movements are already observable and take two 
forms: there is, firstly, internal migration from rural 
regions to the towns and cities, and secondly – and 
increasingly – cross-border, northwards migration, 
primarily of young people. North African countries 
play a special role in migration movements on the 
continent: they are themselves migration destina-
tions (for both internal and cross-border migrants), 
but at the same time they are a transit area for peo-
ple from sub-Saharan Africa and Asia attempting 
to reach Europe (transit migration). In certain loca-
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tions, this has already given rise to problems includ-
ing social unrest and attacks on migrants, human traf-
ficking and an increasing number of fatalities from 
attempted sea-crossings. With regard to  political sta-
bility it is noticeable that the entire region is affected 
– albeit to differing degrees – by weak governance 
structures. Radical fundamentalist religious move-
ments pose a further major problem in all the coun-
tries studied. 

Plausible developments by around 2020 
In view of this background, the following sequence 
of developments is conceivable for the period up to 
2020. 
• The already observable effects of global climate 

change (heat, reduced precipitation) exa cerbate the 
problems of resources. Desertification and water 
shortages increase in the whole of North Africa 
and all the countries of the Sahel. The need for 
drinking water and water for irrigation increases, 
while precipitation (in the Atlas Mountains and 
elsewhere) continually decreases. Because of 
overuse of the soil, agricultural  productivity drops 
sharply – including along the Me diterranean coast 
and in the Nile valley, the most fertile parts of the 
region. The density of population along the Medi-
terranean coast increases the environmental stress 
in this region in an unprecedented manner. 

• In the Sahel the amount of agriculturally viable 
land declines significantly by 2025. In the rural 
regions of the Sahel and in the North African coun-
tries along the Mediterranean traditional home-
lands shrink rapidly as a result of desertification. 
The broad mass of the rural population is unable 
to take steps to compensate for the nega tive con-
sequences of climate change. Strategies that have 
for centuries enabled local people to survive the 
prevailing climatic conditions are now inadequate. 
It is not only climate that is causing desertification: 
widespread  poverty is a contributory factor, and 
on account of  population growth an increas-
ingly significant one. By 2020 the population of 
the Sahel countries will have quadrupled since 
1960. Furthermore, it is estimated that between 
2025 and 2050 the population of North Africa 
will increase by around another 50 million (UN 
DESA, 2005). Even if population growth is stabi-
lized in the coming decades, the rural exodus and 
the concentration of population in the cities will 
continue to increase. The  food security situ ation 
will become increasingly precarious as a result of 
environmental degradation, forcing entire villages 
to abandon their land and start a new life in the 
urban agglomerations. 

 Fictitious confrontation scenario: 
Destabilization in North Africa impacts on 
Europe 
The following scenario can be imagined: alongside 
the worrying demographic trend and the negative 
features that accompany it, the situation with regard 
to natural resources continues to deteriorate after 
2020. The climate factor dramatically worsens the 
resource crisis, and by the middle of the 21st century 
the rise in sea level becomes an acute problem – par-
ticularly in  Egypt, where the viability of coastal cities 
such as Alexandria and other cities of the  Nile Delta 
is threatened. In the Sahel countries climate changes 
cause such decline in the productivity of former agri-
cultural and cattle-farming regions that by the mid-
dle of the 21st century only a ‘rump’ of the population 
remains. Famines are an almost annual occurrence. 
Disputes over the allocation of the few remaining 
areas that can still be farmed give rise to regular out-
breaks of  violence between local  ethnic groups, espe-
cially between those who were formerly nomadic and 
traditionally settled population groups. 

With no prospects in any of the countries of the 
region, many young people see migration to Europe 
as their only opportunity. For migrants from the  Sahel 
region the Maghreb countries are usually the first 
stopping-off point on the journey they hope will take 
them across the Mediterranean to  southern Europe. 
Towards the middle of the 21st century the north-
wards migration of predominantly young men from 
the countries of the Sahel takes on the proportions of 
a ‘Völkerwanderung’, i.e. mass migration such as was 
seen in Europe during the Dark Ages. Every year 
hundreds of thousands of people from the Sahel and 
the tropical areas of West and Central Africa arrive in 
the North African coastal regions. As a result, enor-
mous slum settlements housing stranded emigrants 
arise in the urban agglomerations of the Maghreb. 

The year 2020 sees the start of serious social and 
political destabilization in all the countries affected 
by this migration. The rural exodus caused by 
desertification and drought leads to further urbani-
zation; as a result the urban slum areas expand fur-
ther and their  population density is very high. The 
situation of economic hopelessness generates enor-
mous potential for political destabilization among 
young people who have no prospects; the urban 
slums threaten to become lawless areas. This creates 
a breeding ground for the further radicalization and 
spread of extremist religious movements. 

The governments of the countries most affected 
manage to stay in power by subjecting religiously 
oriented political movements to increasing repres-
sion. They do this with the support of various coun-
tries with which they have signed treaties on the 
extraction of oil, gas and other resources (uranium 
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in Niger). The number of countries pursuing their 
own interest in resources in the region has steadily 
increased, with  Russia and China joining the ranks 
of the traditional stakeholders such as  France, Great 
Britain and the USA. The population of the region 
has become increasingly dissatisfied with what is 
seen as a ‘sell-out’ of national resources; as a result, 
attacks in the infrastructure of resource extraction 
are becoming more and more common. In the first 
decades of the 21st century China’s political and eco-
nomic power becomes increasingly significant. After 
the USA China is now the second largest economy 
in the world; in the pursuit of its resource interests 
it is beginning to do deals with those in power in the 
region, a move that is increasingly seen by western 
states as a threat to their own interests. 

The drastically increased severity of the water 
shortage throughout the region leads to an armed 
international confrontation in the Nile catchment 
area: Egypt, which is 95 per cent dependent on water 
from the Nile, is concerned about  Ethiopia’s plan to 
safeguard its own water requirements by building 
a dam on the Blue Nile. The international commu-
nity intervenes in an effort to negotiate a treaty that 
would regulate the use of Nile water on conditions 
that would be fair to all the countries involved, but 
the attempt founders. The Egyptian government then 
despatches troops to occupy the province of Amhara 
in northwest Ethiopia. 

Developments in North Africa have a significant 
impact on Europe. The European countries that are 
the primary destination of migrants have a need for 
workers, but the need is far exceeded by the number 
of illegal immigrants. Because illegal migrants are 
not integrated into society, there is increased ghet-
toization of North African immigrants. Xenopho-
bia increases, and the immigrants react to their dif-
ficult circumstances by turning in large numbers to 
radical religious groups (a choice favoured by the 
huge popularity of these movements in the migrants’ 
home countries). European countries fear that immi-
gration from North Africa will allow the infiltration 
of more and more members of extremist groups into 
Europe, and so they take steps to strengthen ‘Fortress 
Europe’. Under the Common Foreign and Security 
Policy of the EU and NATO, increasingly high pri-
ority is given to measures to halt the influx of illegal 
migrants from the Mediterranean area. All the North 
African countries with the exception of Egypt have 
signed an agreement with the EU that commits them 
– in return for compensation payments – to stemming 
the tide of migration in their own country. With the 
support of European states, internment camps are set 
up on the edge of the  Sahara; there are reports of 
revolts within the camps and of force being used in 
ways that infringe  human rights. 

 Fictitious cooperation scenario: Adaptation 
succeeds with international help 
The following scenario can be imagined: the positive 
scenario arises from similar changes in the natural 
environment. It is based, however, on the assumption 
that both at domestic level and internationally, the 
steps that need to be taken are promptly identified 
and effectively implemented. 

With considerable support from the international 
community in sustainable methods of resource man-
agement and soil cultivation, desertification is slowed 
in many parts of the region and in some places even 
stopped. As part of these measures  agriculture is 
extensified rather than intensified; job losses are pre-
vented, however, because mechanization of agricul-
ture is avoided and the market for sustainably pro-
duced products guarantees increased sales opportu-
nities and higher prices on the world market. In large 
parts of the Sahel this now provides local commu-
nities with adequate income to ensure their liveli-
hood; as a result what was previously a driving force 
of migration has significantly diminished. Conflicts 
between regional ethnic groups and central states – 
such as the hostility between the Tuareg and the gov-
ernments of various Sahel countries that has been 
simmering for years – have been checked by the con-
sistent promotion of participatory and federal polit-
ical structures. 

The rising revenue from the extraction of  min-
eral resources provides North African states with the 
funds needed to introduce economic and pol itical 
reforms, which lead to a reduction in social prob-
lems. There is a noticeable opening up of previously 
autocratic regimes. A similar process takes place in 
some of the Sahel countries, where money brought 
in by the resource extraction sector is used to  finance 
improvements to social infrastructure. International 
cooperation also plays a significant part in the posi-
tive trend. Under the  Barcelona Process of the Euro-
pean-Mediterranean Partnership, the Mediterranean 
area is established as a region, a move that paves the 
way for cross-border cooperation transcending reli-
gious and cultural divides and gives concrete form 
to this cooperation. An example of such collabo-
ration is the migration policy model, which envis-
ages that European countries will accept a certain 
number of labour migrants each year. It anticipates 
quotas for citizens from North African states and 
from other African countries. This defuses the situ-
ation. There is rapprochement between the affected 
countries themselves. As members of the Maghreb 
Union the North African states have agreed on the 
creation of a regional economic area and are work-
ing towards making this a reality. In the Nile catch-
ment area the expansion of the ‘Nile Basin Initiative’ 
has resulted in a successful international cooperation 
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programme that is making a significant contribution 
both to tackling desertification and to political stabil-
ity in the region. 

6.5.4 
Recommendations for action

Environmental stress only develops its potential to 
trigger  conflict when it is compounded by adverse 
social, economic and political circumstances (Clark, 
2006). As shown, there are many  key factors that 
exert an influence on the different phases of the con-
flict constellation. Thus possible political action stra-
t egies for the avoidance of conflict are correspond-
ingly diverse in nature. Bearing in mind the analysis 
of causal linkages and the outcomes of the scena-
rios described above, possible strategies will now be 
described in more detail.

6.5.4.1 
Avoiding environmentally induced migration 

• Avoiding dangerous climate change: The selection 
of efficient and effective political strategies should 
focus first on the avoidance of environmentally 
induced migration. The most important strategy 
here is the avoidance of dangerous climate change 
(Section 10.3.2).

• Reducing vulnerability: Even large-scale avoi dance 
measures will now not completely avert the effects 
of climate change. There is therefore a need for the 
development of regional and national strategies 
to reduce the vulnerability of the local population 
and structures to these effects. Such strategies are 
a way of reducing environmentally induced migra-
tion. Appropriate measures include not only effi-
cient coastal and irrigation management systems 
but also disaster prevention instruments, early 
warning systems, disaster relief plans and plans 
for the coordination of reconstruction measures in 
the wake of natural disasters (Sections 6.2, 6.3, 6.4; 
WBGU, 2006). Emigration can also be reduced by 
exerting an influence on social, economic and pol-
itical factors; for instance, by promoting economic 
growth and more equitable  distribution of its ben-
efits. Specific factors that reduce individuals’ vul-
nerability are effective social and micro-insurance 
systems, adequate health provision and strong 
government institutions (WBGU, 2005, 2006).

6.5.4.2 
Managing environmentally induced migration 

If migration flows cannot be halted, strategies to 
control environmentally induced migration can help 
prevent conflict. Environmental migrants need not 
in evitably represent a security risk if receiving coun-
tries take appropriate measures. 

Sudden environmentally induced migration 
after  extreme events 
• Accompanying measures: The first step in the man-

agement of temporary environmentally induced 
migration after extremes of weather is to put dis-
aster relief measures in place; in particular, this 
involves setting up  emergency settlements and 
refugee camps. In order to reduce the potential 
for conflict, it is important to ensure that migrants 
are adequately provided with food and medical 
care. In addition, steps should be taken to prevent 
the infiltration of rebels and the spread of weap-
ons in refugee camps. These should be erected as 
far away from conflict regions as possible and at 
sufficient distance from national borders, in order 
to avoid being affected by the overspill of exist-
ing conflicts. Conflicts can arise if different ethnic 
groups have differential access to aid and locally 
available resources; aid measures should therefore 
be adapted to local needs, with the resident popu-
lation being involved in the relevant decision-
making processes (OECD-DAC, 2003). 

 Extremes of weather, in particular, can suddenly 
trigger the migration of large numbers of people, 
who exceed the absorptive capacity of the region 
in which they arrive. Such situations call for multi-
lateral strategies, such as agreements under which 
other countries temporarily take in environmental 
migrants. In the case of developing countries, 
which will normally be dependent in such cases 
on the financial support of international donors, 
the financing and implementation of such strate-
gies can – as in the past – be coordinated under the 
aegis of the UN, in particular the UNHCR. 

• Government-induced environmentally induced 
migration: If the threat posed by sudden environ-
mental changes in a region is so severe that pro-
tective measures are no longer politically or eco-
nomically justified, the state itself may encour-
age migration. In high-risk areas such as coasts 
exposed to tornadoes and storm floods, national 
resettlement programmes prepared for such a con-
tingency would ensure that migration takes place 
in more orderly fashion than might be the case if 
there were a sudden mass exodus after an extreme 
weather event. They could also ensure that the 
conditions awaiting displaced people in the desti-
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nation areas are conducive to integration (WBGU, 
2006). However, experience gained from previ-
ous government resettlement programmes (such 
as the relocation of the settlements of Garzweiler 
and of Großgrimma in Germany to make way 
for opencast lignite mining, or the ‘Transmigrasi’ 
project in  Indonesia) shows that – despite care-
ful and circumspect planning, the efforts of deci-
sion-makers to ensure social acceptability, and the 
acceptance by displaced persons of the need for 
resettlement – such strategies can have consider-
able conflict potential. Conflict may be triggered 
by, for example, the level of government compen-
sation payouts, the subjectively perceived favour-
ing of some sectors of the population, or general 
frustration over the loss of one’s home. The pos-
sibility of heightened conflicts over resource use 
with the population in the receiving region must 
also be considered (Scholz, 1992; Berkner, 2000, 
2001; Hansen, 2003; WBGU, 2005; ADB, 2007). It 
is therefore essential for government resettlement 
programmes to strike a careful balance between 
 security risks and the needs of the local population 
(Section 9.3.4).

Environmentally induced migration 
as a result of gradual environmental 
degradation
•  Integration of environmental migrants in the target 

regions: In managing environmental migrants who 
migrate permanently from their regions of origin, 
measures to ensure their integration in their des-
tination region are crucial. Such measures include, 
for example, legal access to employment. Dia-
logue with local communities aids the early recog-
nition of economic and social tensions and helps 
to  defuse them. Evidence also indicates that vio-
lence tends to erupt where there has been a fail-
ure to acknowledge cultural differences between 
the local population and the immigrants and to 
take account of them in formulating an integra-
tion policy. Governments can play a part here too: 
conflict can be reduced through the introduction 
of measures – such as the facilitating of access to 
public services and social activities – aimed at pre-
venting discrimination against immigrants. The 
creation of a legal framework that enables immi-
grants to acquire citizenship in the medium term 
also aids integration. Last but not least, the risk 
of ethnic tensions can be reduced by safeguarding 
minority rights and adapting the electoral system 
and federal structures to take account of minor-
ities. Such steps must be accompanied by meas-
ures to encourage integration and to promote tol-
erance among the local population – that is, they 
must be actively promoted politically. 

• Multilateral coordination: Where environmentally 
induced migration takes place across national bor-
ders, steps must be taken to prevent illegal immi-
gration. Political liaison between the countries of 
origin and arrival can help to defuse possible ten-
sions. Through international cooperation, strate-
gies such as the imposition of take-up quotas can 
be developed.

• Repatriation agreements with environmental 
migrants: National and international policy must 
not neglect the repatriation of environmental 
migrants. In particular, rights of ownership and 
use must be regulated by the government authori-
ties, especially when periods of many years elapse 
before environmental migrants return to their 
regions of origin. In this situation there is fre-
quently a need for dispute settlement mechanisms. 
Such systems should aim primarily at achieving 
a consensual resolution of disputes through the 
mediation procedures that are put in place; access 
to the courts should be available to the parties 
involved as a last resort. Where people return to 
areas that have been the scene of conflict, repatri-
ation agreements drawn up in collaboration with 
the former parties to the conflict can help to coun-
teract specific factors that could trigger conflict. 

6.5.4.3 
Supporting developing countries

Migration currently takes place mainly within and 
between developing countries; it seems that this con-
tinues to be the case where environmentally induced 
migration is concerned (Clark, 2006). On account of 
inadequate infrastructure, the lack of political and 
economic stability and limited economic capacity, 
developing countries must also be regarded as par-
ticularly susceptible to conflict. Implementation of 
the measures described above for managing environ-
mentally induced migration in these countries there-
fore requires international donors to play a part in 
coordination and funding. An appropriate forum for 
discussion of these issues might well be the Interna-
tional Dialogue on Migration set up in 2001 by the 
 International Organization for Migration (IOM, 
2001). The Dialogue could also serve as a platform 
for organizing a system by means of which costs can 
be fairly and efficiently shared between affected and 
unaffected countries (Section 10.3.4.3). 

Particular challenges arise in dealing with envir-
onmental migrants who are classed as Internally Dis-
placed Persons (IDPs) in their country of origin. 
Compared with cross-border  refugees, IDPs have 
only limited protection under international law, even 
when they are victims of internal unrest and armed 
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conflict (Geissler, 1999; Phuong, 2004). In such cases 
the international community can only complement 
the work of national bodies when affected govern-
ments are themselves unable to ensure the welfare 
of IDPs. The leading role in caring for IDPs is played 
by the UNHCR, with the support and cooperation 
of other UN organizations and relevant NGOs (in 
particular the International Red Cross and the Inter-
national Organization for Migration) (Phuong, 2004; 
OHCHR, 2006; UNHCR, 2006a). There is, however, 
as yet no procedure for the binding allocation of 
responsibilities under international agreements. In 
order to deal appropriately in future with the press-
ing problems of internal environmentally induced 
migration, these omissions in the provisions of inter-
national agreements should be remedied. 

Economic and social development is in itself an 
effective strategy for preventing environmentally 
induced migration, because it strengthens countries’ 
ability to adapt to environmental changes, increases 
the capacity of institutions to regulate migration 
movements and thus reduces susceptibility to security 
risks arising from environmentally induced migra-
tion. In addition, the closer networking of develop-
ment, environmental and migration policy should 
be pursued; this would facilitate the identification 
of related problems and the utilization of synergy 
effects in selecting appropriate instruments (WBGU, 
2005; Section 10.3.4.3).

6.5.4.4 
Instruments of international law 

It is likely that growing numbers of people will be 
affected by environmentally induced migration and 
migration movements will more and more frequently 
take place across national borders; in view of this it is 
crucial that the problem of environmentally induced 
migration is dealt with at the level of international law 
(Section 10.3.3.3). Because environmental migrants 
are not covered by the  Geneva Refugee Conven-
tion and because the current international refugee 
regime should not be dismantled, the required meas-
ures need to be effected outside the existing refugee 
regime. The most appropriate course of action would 
be to seek to regulate the legal position of environ-
mental migrants by drawing up a separate cross-sec-
toral multilateral convention. 

A future regime designed to protect environ-
mental migrants should at a minimum cover the fol-
lowing aspects, each of which should involve the 
entire international community: acknowledgement 
of environmental damage as a cause of environmen-
tally induced migration; protection of environmental 
migrants through the granting of at least temporary 

asylum; establishment of a formula for the distribu-
tion of environmental migrants which ensures that 
among potential host countries no individual states 
are overburdened; establishment of an equitable for-
mula for the distribution of the costs of receiving 
refugees; equalization of the financial burdens of cli-
mate-related environmental degradation.
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7Hotspots of climate change: 
Selected regions

Building upon the analysis of global warming impacts 
performed in Chapter 5, the following chapter iden-
tifies a set of regions in which, due to their special 
ecological, demographic or socio-economic features, 
climate change will present particularly major chal-
lenges in the next decades. The assessment of prob-
lem-solving capacity and of susceptibility to conflict 
in the individual regions uses the findings of others 
chapters which reviewed the body of research on 
environmental conflict and the causes of war and 
identified past  hotspots with an environmental ele-
ment of causation (Chapter 3), explored the effects 
of state fragility and a changing international system 
upon conflict dynamics (Chapter 4) and constructed 
conflict constellations arising from anticipated cli-
mate change (Chapter 6).

The synopsis of conflict research performed in 
Chapter 3 yielded several key findings. First, envir-
onmental degradation is always only one of several 
factors which can amplify or even trigger conflict. 
There is a complex interplay among these factors. 
Whether environmental degradation translates into 
 destabilization, collapse of order and finally into con-
flict depends upon specific aspects of the social set-
ting. Second, the environmental conflicts of the past 
did not transcend the local scale, nor did they com-
promise international stability and security. Third, it 
became clear that the problem-solving capacity of 
states – but also of stakeholders in society – plays a 
key role, both in the emergence and in the resolu-
tion of conflicts. States and societies are especially 
prone to violent conflict when several of the follow-
ing attributes apply:
• They are in a process of political transition (i.e. 

they are neither clearly democratic nor clearly 
autocratic in constitution). 

• They are at a low level of economic development 
and are marked by wide social disparities.

• They have a large population or a high population 
density.

• They are characterized by rough terrain or border 
on a neighbouring country in which a violent con-
flict is being waged. 

• They have themselves experienced violent conflict 
in the very recent past on their own state terri-
tory.

The above attributes are particularly likely to lead to 
conflict if they arise in societies in which state struc-
tures and capacities are weak and the problem-solv-
ing capacity of social actors is small.

Furthermore, the discussion of state fragility, gov-
ernance issues and probable turbulence in the inter-
national system makes it plain that national and inter-
national actors are ill-prepared for the challenges 
ahead (Chapter 4). In particular, it must be feared 
that growing climate-induced pressures will over-
whelm the capacity of states that are already consid-
ered weak or fragile today to perform their central 
governance functions. In this situation, the present 
architecture of  global governance lacks the necessary 
capacity to counter these problems effectively.

The conflict constellations explored in Chapter 6 
illustrate how conflicts can develop out of the inter-
play among diverse environmental, political and 
socio-economic factors. Such conflicts have an inher-
ent potential to endanger  human security, to contrib-
ute to the destabilization of societies to the point of 
state collapse, to increase the tendency to use vio-
lence both within and among states, and to engen-
der cross-border insecurity. In this context, WBGU 
has identified the following conflict constellations as 
likely for the future: climate-induced degradation of 
freshwater resources, climate-induced decline in food 
production, climate-induced increase in storm and 
flood disasters, and, finally, environmentally induced 
migration.

These conflict constellations may arise with differ-
ent frequency and intensity in the various regions of 
the world. The following chapter therefore sets out 
climate change impacts specific to particular regions, 
together with their consequences for the biosphere 
and human society. This is followed by a discussion 
of the political and socio-economic situation in each 
region, leading on to an assessment of that region’s 
problem-solving capacity and susceptibility to con-
flict.
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It is worth stressing here once more that WBGU 
considers climate-induced conflicts conceivable from 
roughly the mid-2020s onwards if climate change 
continues unabated. The social sciences lack the tools 
to predict societal developments reliably over such 
long periods. The following analysis therefore con-
centrates on present developments in the selected 
regions, and then uses the findings to identify, in a 
form of risk analysis, plausible development trends. 
WBGU makes no claim that the trends outlined here 
must necessarily materialize in these forms. Nonethe-
less, to take decisions for the future, preventive secu-
rity and development policy needs knowledge which, 
while it should be as robust as possible, may well be 
subject to a degree of uncertainty. 

The selection of regions presented here is not 
complete. It does, however, identify those particu-
larly at risk in view of anticipated climatic changes 
and concrete regional developments. WBGU by no 
means implies with this selection that climate change 
will have no security-relevant impacts in the future 
in other regions. On the contrary – in several regions 
not dealt with here, major social impacts of climate 
change are to be expected. It does not appear likely 
with present knowledge, however, that these impacts 
will generate security problems that escalate into vio-
lent conflict within the coming 20–30 years, at least 
in the ‘Western’ industrialized countries (e.g. in Aus-
tralia, the USA or Central Europe). In contrast, it is 
evident that climate-related stressors will make it yet 
more difficult to ease political tensions in notoriously 
conflict-prone regions such as the Near and  Middle 
East, or the Horn of Africa. However, the aim of this 
report is to shift the focus of  security policy discourse 
towards those regions that have received insufficient 
attention until now.

7.1 
Arctic and Subarctic 

7.1.1 
Impacts of climate change on the biosphere and 
human society

In the  Arctic, climate change is giving rise to major 
warming, resulting in thawing of the  permafrost soils 
of the Arctic tundra and  melting of the glaciers and 
 sea ice. 

Geographically the Arctic is not clearly delim-
ited, but it is usually defined as the region north of 
the polar circle. Alternatively, the region’s limits are 
often defined in terms of criteria relating to climate 
(10 °C July isotherm) and vegetation geography (tree 
line). For our purposes, the region is taken to consist 

of the  Arctic Ocean and parts of the adjoining seas – 
including the numerous islands – and the neighbour-
ing parts of the North American, European and Asi-
atic continents. The  Subarctic comprises the climatic 
zone of boreal coniferous forests that adjoins the 
Arctic to the south. 

The  rise in annual mean temperature anticipated 
for the Arctic in the year 2100 under the A1B scen-
ario is 2.8–7.8 ºC (mean 5 °C); this is almost twice as 
high as the global mean (ACIA, 2005; IPCC, 2007a). 
Warming in winter, at 4.3–11.4 °C, is likely to be con-
siderably more marked than in summer (1.2–5.3 °C). 
The anticipated temperature rise accords well with 
the temperature trends measured in the second half 
of the 20th century. The anticipated warming will be 
accompanied by an increase in annual  precipitation 
of 10–28 per cent (IPCC, 2007a).

The effects of this major climate warming are 
already observable and, if climate change continues 
unabated, they will intensify further in coming dec-
ades (ACIA, 2005). Climate change is further accel-
erated by the thawing of the permafrost soils of the 
Arctic tundra, the shrinking ice cover of the Arctic 
Ocean and the melting of the glaciers and  ice sheets. 
This acceleration is due to the increased absorption 
of solar radiation by ice-free surfaces and the poten-
tial release of methane from permafrost soils and 
from methane hydrate deposits under the seabed. 
In addition, the melting of the Arctic glaciers and 
ice sheets contributes to the rise in sea level (IPCC, 
2007b). Thus WGBU estimates (WBGU, 2006) that if 
global warming is stabilized at 3 °C above pre-indus-
trial levels, the  Greenland ice sheet will contribute 
0.9–1.8m to sea-level rise by the year 2300. 

The  retreat of the Arctic sea ice is leading to 
increased erosion of the coasts by wave action and 
storms – processes amplified by the rise in sea level 
and thawing of permafrost soils. This puts coastal set-
tlements at risk. In addition, there is increased risk 
of rock avalanches and mud floods. Warming also 
causes vegetation zones to shift northwards, although 
this is limited by the Arctic Ocean. This shift has an 
impact on many Arctic animal and plant species. The 
traditional ranges of important fish stocks are also 
affected by the warming of the Arctic (ACIA, 2005; 
WBGU, 2006). Significant warming could ultimately 
cause lasting damage to the boreal coniferous forests 
as a result of heat and  water stress, the spread of pests 
and more frequent forest fires (IPCC, 2007b).

7.1.2 
Political and economic situation in the region

The largest land areas of the Arctic extend over 
northern  Scandinavia,  Russia, the US state of Alaska, 
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  Canada, the larger islands such as Greenland,  Iceland, 
 Spitzbergen and Novaya Zemlya and the numerous 
islands of the Canadian archipelago. Politically the 
Arctic is divided into a number of sectors to which 
Russia, the USA,  Norway and Denmark lay claim. 
Some four million people live in the region. Around 
10 per cent of these are members of  indigenous eth-
nic groups; in some parts of the region – such as in 
parts of the Canadian and  Greenlandic Arctic – this 
proportion rises to more than 50 per cent (ACIA, 
2005). Overall, the region is very thinly populated. 
In the Arctic regions of Alaska, Canada and Green-
land there are only a few large settlements, although 
in Scandinavia and Russia there are several bigger 
cities, such as Murmansk and Norilsk in Russia and 
Tromsø in Norway. The Icelandic capital of Reykjavík 
is also an important urban centre for the region. 

The  Human Development Index (HDI) of the 
United Nations Development Programme (UNDP) 
classes all the countries of the region – with the 
exception of Russia – as highly developed (UNDP, 
2006). In the Arctic land areas there are develop-
ment deficits and in some cases governance problems 
associated with one-sided economies that focus on 
resource extraction, but overall the political situation 
in the region is stable. The most important economic 
activities in the region are fishing and the extrac-
tion of minerals. The Arctic has extensive deposits of 
important resources; those that are extracted include 
oil and gas, iron ore, nickel, zinc, coal, uranium, tin, 
diamonds, gold and cryolite. 

The thawing of permafrost soils has a consider-
able impact on the structure of settlements, their 
supply and waste management, and on the mining 
and transport sectors. Transport becomes increas-
ingly difficult on the softer ground. Thus in  Alaska 
the number of days on which driving on the tundra 
is allowed has fallen in the last 30 years from 200 to 
100 (ACIA, 2005). Coastal industrial facilities such as 
harbours – which are crucial for the export of miner-
als – are increasingly endangered by  coastal erosion. 
Economic activities could therefore be increasingly 
restricted as a result of climate change. 

However, climate change also presents the region 
with opportunities. If the polar ice continues to retreat, 
the extraction of natural resources will become eas-
ier and new shipping routes will become viable. The 
possibility of expanding or improving areas of land 
used for agriculture is also often discussed, although 
limits are imposed by the poor quality of the soil, pre-
cipitation trends, inadequate infrastructure, the small 
scale of the local market and the large distances to 
potential larger markets (ACIA, 2005). New oppor-
tunities can, however, turn out to be potential sources 
of conflict. For example, increased access for shipping 
brings with it the threat of ecological problems, such 

as the increased risk of tanker accidents. Because of 
the slow rate at which oil slicks break down in the 
Arctic, such accidents cause relatively greater dam-
age here than they do elsewhere. Experts also warn 
of new social and security risks arising from poten-
tial conflicts over newly accessible minerals (Herr-
mann, 2006). The disputes between Russia and Nor-
way over the Barents Sea, which date back to Soviet 
times, demonstrate that the risk of  resource conflicts 
is real (du Castel, 2005).

The population of the region is therefore affected 
by climate impacts in many ways. This is particularly 
true of the indigenous population. By no means the 
least important aspect for them is the fact that hunt-
ing in traditional ways becomes more difficult on 
account of the melting of the sea ice cover, changes in 
the animal populations, and increased weather varia-
bility. This has a serious impact on the cultural iden-
tity of the indigenous peoples who live there (Ban-
gert et al., 2006).

7.1.3 
Conclusions

The Arctic and Subarctic are among the regions par-
ticularly severely affected by climate change. Major 
warming induces the thawing of the permafrost soils 
and melting of the glaciers and sea ice, which has 
negative impacts not only on the environment but 
also on the economy and society. The resettlement 
of inhabitants of endangered coastal regions and 
international disputes over claims to land and min-
erals could lead to future conflicts. However, since 
the affected regions are very sparsely populated and 
lie for the most part in politically and economically 
stable countries, and since various forms of regional 
cooperation already exist, WBGU estimates that the 
significance of the Arctic in security terms is low.

7.2 
Southern Europe and North Africa

7.2.1 
Impacts of climate change on the biosphere and 
human society

The principal consequence of climate change in the 
 Mediterranean area is increasing aridity. In some 
regions the impact on agricultural yields can be 
considerable; in  Egypt, for example,  soya  produc-
tion could fall by almost 30 per cent by 2050 (IPCC, 
2007b). It is thought likely that, as a result of climate 
change,  agricultural production in  North Africa will 
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decline by an amount corresponding to 0.4–1.3 per 
cent of GDP by the year 2100 (IPCC, 2007b).

In  southern Europe and the coastal areas of North 
Africa, the climate is Mediterranean. The subtropical 
high-pressure area ensures hot, dry summers, while 
in winter the region receives cooler, wetter weather 
as the west wind zone shifts southwards. Areas of 
North Africa away from the coast are affected by the 
north-east trade wind and have a hot, dry desert cli-
mate. According to model calculations based on the 
A1B scenario, temperatures in the Mediterranean 
area will rise by 2.2–5.1 °C (mean 3.4 °C) by the end 
of the century compared to the baseline period of 
1980–1999; this is likely to be slightly above the aver-
age global warming (IPCC, 2007a). Model calcula-
tions identify the greatest warming as taking place 
in summer, although with considerable temperature 
fluctuations; temperature variability in winter will be 
smaller (Giorgi and Bi, 2005). Sea-level rise could 
impact on the  Nile Delta and on people living in the 
delta and other coastal areas. 

Over the last 50 years, winter  precipitation in the 
Mediterranean area has declined; this is ascribed to 
a trend in the North Atlantic Oscillation (Xoplaki 
et al., 2004; Scaife et al., 2005). It is anticipated that 
the greatest decline in precipitation will be in sum-
mer. By the end of the century the average annual 
precipitation rate will likely fall by 4–27 per cent in 
southern Europe and by on average 20 per cent in 
North Africa. The higher temperatures will increase 
the rate at which water in the soil evaporates, exacer-
bating the summer water shortages that are already 
a feature of many countries in southern Europe and 
North Africa (IPCC, 2007b). Rivers, too, are affected: 
the seasonal differences in the amount of water they 
receive are becoming bigger, with higher water levels 
in winter and lower levels in summer, when demand 
for water is greatest (Santos et al., 2002). This increas-
ing  water scarcity has a particularly negative impact 
on agricultural and  forestry yields and on the genera-
tion of electricity by hydropower (IPCC, 2007b).

The anticipated climate trends will not only accel-
erate soil desiccation in southern Europe; they will 
also increase the risk of wind erosion and lead to 
fires, including  forest fires, which will further com-
promise the  vegetation cover. The result could be a 
gradual vegetation shift from forest to bush (Mouil-
lot et al., 2002). Such a change in the ecosystem would 
in turn impact on the quality of the soil and its water 
retention capacity, the  carbon cycle and the local cli-
mate. The increase in summer aridity and consequent 
reduction in soil moisture will further exacerbate soil 
 degradation caused by unadapted  agriculture, for-
estry and dairy farming (Section 5.4). As a result, 
Mediterranean soils will suffer further from overuse 
unless more sustainable methods of agriculture are 

introduced. Plans to increase productivity through 
irrigation as a response to drought and future peri-
ods of extremes must be viewed with great caution: 
water resources are already scarce and irrigation can 
result in  salination. Soils in large areas of  Spain and 
some regions of  Italy and  Greece are already sali-
nated (MA, 2005a). If this trend continues it can lead 
to desertification, with the land then being lost for 
agricultural use. 

The initial situation of the North African coun-
tries bordering the Mediterranean is already worse 
than that of their southern European neighbours: 
in large parts of Algeria,  Libya and Egypt and cer-
tain regions of  Morocco and  Tunisia soil salination 
is already widespread and at risk of increasing. As 
a result of  overgrazing, deforestation and non-sus-
tainable irrigation practices, the soils are seriously 
eroded. The vegetation cover is very patchy and likely 
to  decrease further. The subsequent consequences 
are even lower air humidity and less precipitation – 
a self-reinforcing cycle. Using fossil  groundwater to 
irrigate agricultural land is not a sustainable way out 
of this vicious circle. According to the IPCC- SRES 
scenarios, surface run-off in North Africa will fall sig-
nificantly by 2050 (Arnell, 2004). It is likely that the 
speed of soil degradation – which is already classed 
as high in Egypt – will continue to increase through-
out North Africa (Oldeman et al., 1991). The risk of 
desertification is present in all countries, but partic-
ularly on the northern fringes of the Sahara (USDA, 
1998; MA, 2005a). Even today,  land use is not sustain-
able; these facts show that it will come under even 
more pressure from future climate change. 

7.2.2 
Political and economic situation in the region

There are clear differences between southern Europe 
(that is, Portugal, Spain,  France, Italy and Greece 
– the Balkan region is excluded here) and North 
Africa (Morocco,  Algeria, Tunisia, Libya and Egypt) 
in respect of their vulnerability and problem-solving 
capacity. The southern European countries are con-
solidated democracies with functioning  governance 
structures and are, in addition, members of the Euro-
pean Union. North Africa, by contrast, is dominated 
by autocratic regimes that are currently undergoing 
a phase of political transition (Jacobs and Mattes, 
2005; Kaufmann et al., 2006). According to Schnecke-
ner (2004), all the North African countries are  weak 
states – that is, states that still, to a large extent, have a 
monopoly on the use of force but which in some cases 
have significant deficits in their welfare and rule-of-
law functions (Section 4.2). On top of this, they have 
a history of virulent  conflict (e.g. civil war in  Algeria, 
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intra-community conflicts in Morocco), suffer peri-
odic social unrest, and harbour radicalized funda-
mentalist religious movements and an opposition 
that is ready to use violence. This situation creates 
multiple problems for people’s security and for the 
stability and problem-solving capacity of the North 
African countries bordering the Mediterranean. 

These regional discrepancies are also reflected in 
 economic and social capacity. In the southern Euro-
pean EU countries, annual per capita income is 
US$19,000–29,000; in the countries of North Africa, 
in contrast, it is only US$4,000–7,500 (in purchasing 
power parities; World Bank, 2006a). The countries of 
the European Union have established market econ-
omy structures, social security networks and supra-
national equalization systems such as the European 
Structural  Funds. Many countries have established 
state mechanisms that can provide know-how and 
financial resources in the event of drought or flood-
ing; there is also an extensive private insurance net-
work and the possibility of European subsidies, for 
example via the European Disaster Relief Fund. 

The countries along the southern shore of the 
Mediterranean present a different story. Here there 
are major  economic development deficits. Although 
some countries, such as Algeria, have valuable 
de posits of fossil resources, North African socie-
ties are characterized by poverty, high youth unem-
ployment, wide social discrepancies and scanty state 
social security networks. Only in the case of Libya 
does the  Human Development Index reveal a better 
picture (UNDP, 2006). Regional attempts at integra-
tion between the North African states – all the states 
are members of the Arab League – have so far gener-
ally been unsuccessful, so that no strong institutional-
ized structures exist. Within the Euro-Mediterranean 
Partnership ( Barcelona Process), too, issues of cli-
mate change and its effects on the region have been 
almost entirely neglected to date (Brauch, 2006).

In both southern Europe and North Africa, the 
economy is dependent to a relatively large extent 
on climate-sensitive sectors. In Greece, for exam-
ple, agriculture accounts for 7–8 per cent of GDP 
(World Bank, 2006a). Another water-intensive sector 
is  tourism, which in Spain accounts for 9 per cent of 
GDP (Chatel, 2006). In addition,  hydropower plays 
a relatively important role in  electricity generation 
in southern Europe. For this reason, the European 
economies, with their resource-intensive agricultural 
systems and existing ecological problems, are vulner-
able to the anticipated climate effects, too (WWF, 
2006; IPCC, 2007a). Nevertheless, loss of pasture and 
arable land as a result of water scarcity, soil erosion 
and salination is a far more serious problem for the 
countries south of the Mediterranean. For example, 
in Morocco and Egypt a far larger proportion of the 

population is directly employed in agriculture (44 per 
cent and 28 per cent respectively) and the contribu-
tion of the agricultural sector to GDP is higher, at 
15 per cent (World Bank, 2006a). Tourism in these 
countries accounts for almost 8 per cent of GDP. In 
addition, increasing water scarcity exacerbates com-
petition for its use between tourism, agriculture and 
drinking water provision. Resources and institutions 
that would facilitate protective and adaptive meas-
ures, for example more efficient water management, 
are virtually non-existent. 

In combination with the demographic trends, cli-
mate-induced environmental changes become a par-
ticular problem. Estimates assume that the popu-
lation in North Africa and the eastern Mediterra-
nean will grow by 40 per cent by 2025 and that the 
total population will increase by 95 million, of whom 
31 million will live in coastal areas (Brauch, 2006). 
Hence by 2025  agricultural production will be stag-
nating while the population steadily increases. A fac-
tor further amplifying the population pressure is the 
 migration of people from the  Sahel region. The North 
African countries are both a destination and a transit 
region for migrants, a situation that has already led to 
violent conflicts in the past (Section 6.5).

The serious overuse of crucial resources such as 
water and soil is already having a detrimental effect 
on the region’s food security; droughts caused by 
climate change could in future further accelerate 
the decline in  food production. In 1984, droughts 
and failed harvests in Morocco, combined with an 
increase in bread prices, led to violent unrest that 
was put down by the military (Brauch, 2006). Urban 
agglomerations such as  Cairo, where high popula-
tion pressure is combined with non-sustainable agri-
culture, are particularly vulnerable to future climate 
events. For example, a 50cm sea-level rise in the Med-
iterranean would enable salt water to penetrate 9km 
into the coastal aquifers of the Nile Delta. This would 
have consequences for the agricultural sector (sali-
nation) and the whole economy (Brauch, 2006). Fur-
thermore, Egypt is dependent on the Nile for approx-
imately 95 per cent of its drinking and industrial 
water supply. Climate-induced changes in precipita-
tion and the allocation of water could lead to  water 
conflicts between the ten states that border the Nile, 
particularly between Egypt and  Ethiopia. Previous 
 crises have been resolved cooperatively through the 
setting up of the Nile Basin Initiative (Stroh, 2005). 
Increased pressure due to climate-induced problems 
could, however, overtask these conflict resolution 
mechanisms (Brauch, 2006; Stern, 2006).

Southern Europe and North Africa 7.2
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7.2.3 
Conclusions

Southern Europe and North Africa are severely 
affected by climate change through rising tem-
peratures, precipitation variability and rising sea-
 levels combined with existing environmental prob-
lems. However, there are clear differences between 
the two major regions with regard to their vulner-
ability and problem-solving capacity. In southern 
Europe, environmental changes such as droughts 
and  heatwaves are unlikely to lead to outbreaks of 
violence in the foreseeable future. Relatively high 
economic and social capability and support from 
the EU will mitigate the impact and make long-term 
adaptation possible (Brauch, 2006). The North Afri-
can countries, by contrast, are far more vulnerable, 
because their environmental situation is significantly 
worse than that of southern Europe and their soci-
eties have less pro blem-solving capacity. The inter-
action of high population growth, the critical impor-
tance of agriculture for the economy and society, 
weak governance capacities and existing conflicts 
within society make these states, caught up as they 
are in political reform processes, particularly vulner-
able to the effects of climate change. As usable land 
and water resources become increasingly scarce and 
use of non-sustainable methods of agriculture con-
tinues, desertification will cause further impoverish-
ment and the risk of water- and land-related conflicts 
at regional and local level will increase throughout 
North Africa (Brauch, 2006). 

However, the risk of destabilization applies not 
only within these countries; the situation can have 
consequences for the  stability of the entire region. 
One result of climate change will be further emigra-
tion from rural areas to cities and migration via the 
countries of North Africa to the EU countries. Migra-
tion issues will therefore become increasingly sensi-
tive; in southern Europe this could trigger poten-
tially violent conflicts (e.g. the youth riots in  France 
in 2005). In the long term – i.e. after 2025/30 – the 
possibility of water conflicts between Egypt and indi-
vidual countries of the Nile basin cannot be excluded 
if Egypt’s water supply is significantly reduced by 
the actions of countries further upstream, thereby 
endangering Egypt’s viability. In extreme cases, these 
conflicts might involve violent interstate clashes 
(Brauch, 2006). The consequences of such an escala-
tion in political and security terms might be felt far 
beyond the region. 

7.3 
Sahel zone

7.3.1 
Impacts of climate change on the biosphere and 
human society

While current climate models predict definite warm-
ing of the Sahel zone, there are no reliable  forecasts 
of the future change in average precipitation in the 
region. However, there is a heightened risk that there 
will be a significant increase in aridity and hence an 
expansion of the areas affected by  drought. 

The term Sahel zone describes the semi-arid strip of 
land running from west to east that divides the Sahara 
desert to the north from the savannah to the south; it 
passes through the countries of  Senegal, Mauritania, 
Mali, Burkina Faso, Niger, Nigeria,  Chad and  Sudan. 
Even today, the Sahel is one of the regions of Africa 
most frequently affected by drought. Between 1950 
and 1980 it witnessed a marked trend towards arid-
ity. In some places this trend then reversed, although 
without a return to pre-1950  precipitation levels. This 
phenomenon was known as ‘greening of the desert’. 
In the model results of Held et al. (2005), however, 
this situation simply reflects an element of natural 
variability within a long-term anthropogenic trend 
towards increased aridification. 

For such biogeophysical conditions, popula-
tion density is relatively high and thus exerts pres-
sure on land use. In many places this has already 
led to  overgrazing, significant soil degradation 
and desertification. The  vegetation cover has been 
reduced or destroyed, increasing the albedo (i.e. abil-
ity to reflect light). The degradation or absence of 
vegetation cover reduces evaporation, thus leading 
to a reduction of water vapour in the atmosphere and 
hence to less precipitation (Schlesinger et al., 1990).

According to climate simulations under the A1B 
 scenario, the anticipated degree of warming by the 
end of the century could be 2.6–5.4 °C (mean 3.6 °C), 
somewhat above the average global  rise in tem-
perature (IPCC, 2007a). However, current climate 
models provide no reliable prediction of the future 
change in mean precipitation in the Sahel zone. For 
the Western Sahara, in particular, the models yield 
contradictory results; some anticipate considerable 
further desiccation of the region, while others pre-
dict increasing moisture and an advance of vegeta-
tion into the Sahara (IPCC, 2007b). Nevertheless, 
scenarios involving a future trend towards greatly 
increasing aridity, and thus leading to an expansion 
of the areas affected by drought, must be considered 
(IPCC, 2007b). In addition, models for the Sahara 
show increased interannual variability in precipita-
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tion, leading to an increase in both very dry and very 
wet years (IPCC, 2007b).

The anticipated increase in annual tempera-
tures brought about by climate change combined 
with increasing precipitation variability leads one to 
expect that in future the vegetation cover will reduce 
further, regeneration or the establishment of new 
vegetation will be more difficult, and soil erosion and 
desertification will increase (MA, 2005a). The risk of 
failed harvests is therefore likely to rise, particularly 
if no adaptation takes place in agriculture. 

Further losses of potential arable land are antici-
pated not only for the Sahel zone, but for the entire 
region south of the Sahara, resulting in a deteriora-
tion of the food production situation in many coun-
tries by 2080 (IPCC, 2007b). According to the MA 
(2005a), the number of people affected by water scar-
city will in future triple in each generation, leading 
to severe  crises in food production and other prob-
lems. This could result in increased  internal migra-
tion as well as migration beyond the affected regions 
(Brauch, 2006). 

7.3.2 
Political and economic situation in the region

The Sahel’s vulnerability to climate change is ampli-
fied considerably by the susceptibility of the region to 
socio-economic  crises. All the countries of the Sahel 
zone have a high proportion of people living in  abso-
lute poverty; they are all among the Least Developed 
Countries and lie towards the bottom of the Human 
Development Index (UNDP, 2006). The Sahel states 
are also characterized by poorly developed transport 
and communication infrastructures, weak markets, 
high population growth and weak governance capac-
ities (Karim and Gnisci, 2004). As a result, the vol-
ume of international direct investment in the region 
is very low in international terms. Many countries 
have no sea ports of their own; in view of the weak 
transport infrastructure within Africa, this represents 
a major obstacle to development and the increased 
transport costs raise prices of imported goods. 

The inefficacy of government action is reflected 
even now in many of the Sahel countries in poor 
physical security (Grimm and Klingebiel, 2007). 
Often the state has no functioning monopoly on the 
use of force. In most outbreaks of  violence, a major 
part is played by non-governmental participants such 
as rebel groups, warlords and traditional authorities. 
However, the complete collapse of government struc-
tures remains an exception ( Somalia) in the Sahel 
zone, although many countries of the region are struc-
turally unstable. Almost all large, sparsely-populated 
countries, such as Sudan, are unable to maintain their 

monopoly on the use of force throughout their terri-
tory. Even in relatively stable countries, retention of 
the government’s monopoly on the use of force is not 
guaranteed in rural areas. The economic and political 
capability of the Sahel states also depends to a sig-
nificant extent on external support through develop-
ment cooperation (Grimm and Klingebiel, 2007). 

Some countries in this zone have been dominated 
for years by severe crises,  civil wars and government-
supported violence. In the Sudanese province of  Dar-
fur, a violent conflict has been raging for years with 
over 200,000 dead and 2.2 million refugees so far (as 
at the end of 2006; UNHCR, 2007). In Chad a number 
of rebel groups are battling for control of the coun-
try. In Senegal the struggles of the Casamance for 
autonomy have resulted in permanent conflict. Dar-
fur is not the only crisis area in Sudan in which eth-
nic conflicts take violent form. Disputes also erupt 
between countries; an example is the border con-
flict between Chad and Sudan, each of which accuses 
the other of supporting rebel groups (HIIK, 2006). 
Their neighbour, Somalia, is also affected by major 
crises and civil wars. The political and economic fra-
gility of the region is reflected in the large number of 
refugees: Sudan (over 690,000 people) and Somalia 
(over 390,000 people) are currently among the coun-
tries from which most refugees originate (UNHCR, 
2006b). The number of  internally displaced persons 
is considerably larger: within Sudan alone, more 
than 840,000 people are currently in flight (UNHCR, 
2006b). 

As well as violence and civil war, the extreme 
droughts of 1972/73 and 1984/85 also gave rise to 
much movement of refugees in the region, involv-
ing hundreds of thousands of people (Richter, 
2000). Many individual examples (Box 6.3-1; Sec-
tion 6.2.2.3) demonstrate that environmental deg-
radation has, in the past, already contributed to the 
volatility of the region, particularly by giving rise to 
disputes over the use of ever-scarcer resources. The 
principal problem is desertification through overuse. 
This primarily ‘home-grown’ problem is amplified 
by droughts. Research has not investigated whether 
climate change was a significant driver of the deg-
radation of the natural environment experienced in 
the Sahel in the 1980s and 90s, thus contributing to 
present conflicts in the region. Some voices, however, 
describe climate change as the principal cause of the 
Darfur conflict (Faris, 2007). 

The agricultural sector that dominates the econ-
omies of the Sahel zone is particularly vulnerable to 
climate change. The main threat is to the food secu-
rity of the population, most of whom raise cattle and 
grow food crops. Farmers grow  millet and sorghum, 
and sometimes groundnuts and sesame, primarily on 
a subsistence basis. The most important agricultural 
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export is  cotton. The second pillar of agriculture in 
the region is cattle-rearing, which increases in impor-
tance in the drier areas (north of the arable farming 
limit).  Population growth has reduced the amount 
of land available for agriculture; in the past this has 
repeatedly led to conflicts of use between nomadic 
animal keepers and arable farmers. Though nomads 
have evolved and handed on adaptive strategies for 
dealing with droughts (roaming cycles, adapted stock 
densities, etc.), it is unlikely that these strategies will 
be adequate for dealing with the future consequences 
of climate change – in many places adaptive capaci-
ties are already overstretched by the increasing scar-
city of natural resources that has arisen as a result of 
desertification and population growth. 

After the catastrophic droughts at the beginning 
of the 1970s the supranational Comité Inter-Etats 
de Lutte contre la Sécheresse dans le Sahel (CILSS) 
was set up; almost all the Sahel states are members. 
CILSS is a regional competence centre for food 
security, natural resource management and combat-
ing desertification. The CILSS countries see them-
selves as a community of solidarity, not only in emer-
gencies but to an increasing extent also in regional 
development. Intergovernmental cooperation is still, 
however, in its early stages. Alongside CILSS, the 
Sahel and West Africa Club of the OECD is the sec-
ond important platform for the Sahel countries; it is 
an informal alliance that brings together the Sahel 
countries and the most important donor nations. The 
OECD club also strives to negotiate peacemaking 
measures in the region. 

7.3.3 
Conclusions

Current climate models do not permit of any relia-
ble prediction of the future change in mean precip-
itation in the Sahel zone. For the Western Sahara, 
in particular, the models yield contradictory results; 
some indicate considerable further desiccation in the 
region, while others predict increasing moisture and 
an advance of vegetation into the Sahara.  Scenarios 
involving markedly increasing aridity as a possible 
future trend must therefore be considered. In addi-
tion, it must be assumed that variability in precipita-
tion will increase in the Sahara. The Sahel – which is 
already affected by aridity – could therefore suffer 
further from droughts and desertification and thus 
face an increased risk of food crises. 

The high vulnerability of the Sahel zone in the face 
of climate change is amplified by the large number of 
weak and  fragile states in the region, as well as by 
violent conflict within society and the region’s sus-
ceptibility to socio-economic crises. There is often no 

functioning state monopoly on the use of force; most 
of the countries in the region are among the world’s 
least developed countries. As well as violence, civil 
war and extreme poverty, extreme drought and envir-
onmental degradation are causes of migration. Inter-
nal migration continues to predominate, although in 
recent years there has been increased international 
migration, including illegal immigration into southern 
Europe. Overall, food production is particularly vul-
nerable to climate change. It is anticipated that even 
warming of 2 °C or less compared to pre-industrial 
levels will cause a fall in production; dependency on 
food imports is therefore likely to increase through-
out the region (Section 6.3). For countries without 
their own sea ports, this reliance on imported food 
increases the risk of supply bottlenecks as a result 
of seasonal disruption of transport links (for exam-
ple, during the rainy season). Such countries will also 
be affected by high additional transport costs. Over-
all, therefore, it is to be feared that in the Sahel zone 
climate change will lead to increasing regional desta-
bilization, including increased potential for violent 
conflict. 

7.4 
Southern Africa

7.4.1 
Impacts of climate change on the biosphere and 
human society

The high vulnerability of the  African continent to cli-
mate change also includes southern Africa. In partic-
ular it is anticipated that climate change will result in 
changes in the  availability of water and will increase 
 water stress in parts of southern Africa. This is likely 
to further weaken food security in the region, which 
is in any case susceptible to crises (IPCC, 2007b).

The region of southern Africa lies in the tropical 
and subtropical climate belt and comprises the coun-
tries of Angola,  Botswana,  Lesotho,  Madagascar, 
 Malawi,  Mozambique,  Namibia, South Africa,  Swazi-
land,  Tanzania,  Zambia and  Zimbabwe. The climate 
in the northern part of southern Africa ranges from 
moist tropical (in the north of  Angola) to dry trop-
ical arid, with long dry periods and irregular rain-
fall (Kalahari, Namib). The Cape region has a sub-
tropical Mediterranean climate with an arid summer 
period and winter precipitation. Projections show 
that there will be a noticeable decline in precipita-
tion during the months of the southern winter, partic-
ularly in the extreme south-west of the region. In per-
centage terms this decline will be greatest between 
June and August. These are, however, the dry months 
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of the year, so absolute changes will be small. Around 
half of the decline in precipitation – averaged over 
the year – will occur in spring (September–Novem-
ber); this will have the effect of delaying the start of 
the rainy season (IPCC, 2007a). In addition, the pole-
ward shift of convection over the South Atlantic and 
the Indian Ocean will increase daytime temperatures 
and the duration of dry periods in the region (Tadross 
et al., 2005; New et al., 2006). Finally, sea-level rise 
will affect the coastal states of southern Africa and 
the flat coast of Angola with its many lagoons. Fast-
growing coastal cities such as  Dar es Salaam, Cape 
Town and Maputo will be particularly at risk. 

Decreasing precipitation and increasing tempera-
tures affect the availability of  water and  food produc-
tion in the region and thus impact on the living con-
ditions of the population; in addition they affect eco-
systems that are already weakened by various fur-
ther factors. Parts of southern Africa are regarded as 
biodiversity  hotspots that are being put under stress 
as a result of climate change (Cape Floristic Region, 
Succulent Karoo, Maputaland-Pondoland-Albany). 
Even where species diversity and the associated per-
formance of the  ecosystems in the region are con-
sidered to be remarkably robust, there is an increase 
in symptoms indicating a heightened threat from 
climate change (MA, 2005b; AMCEN and UNEP, 
2006). 

This is also true of soil degradation – most of it 
anthropogenically caused – which by international 
standards is already far advanced in southern Africa 
and is proceeding at a rapid rate, particularly in the 
east of the region (Oldeman et al., 1991). It is due 
in the main to  overgrazing, deforestation and non-
sustainable agriculture. Different models predict 
that throughout Africa arid and semi-arid areas will 
increase by 5–8 per cent, or 60–90 million ha, by 2080 
(Fischer et al., 2005). It is anticipated that even well 
below the 2 °C warming guard rail the arid and semi-
arid areas of Africa will see forest give way to savan-
nah and savannah give way to desert (Scholz and 
Bauer, 2006).

The use of water in agriculture in most countries 
of southern Africa is currently regarded as almost 
balanced or slightly non-sustainable (USDA, 1998; 
MA, 2005b). Except in Malawi, Mozambique and 
Zambia, where water supply has until now exceeded 
demand, further negative consequences for people 
and the environment are predicted – due to decreas-
ing precipitation combined with increased need for 
water – unless an adaptive water management sys-
tem is introduced. Even without climate change, 
Arnell (2004) estimates that the number of people in 
southern Africa exposed to water stress (defined as 
less than 1,000m3 of water per person per year) will 
rise from 3.1 million in 1995 to 33–38 million in 2025, 

50–127 million in 2055 and 50–188 million in 2085. 
In particular it must be assumed that in future there 
will be only limited opportunities for  irrigation agri-
culture if current regional water supplies are not to 
be overstretched. Overall, falling groundwater tables 
and increasing salination will make it more difficult 
to find solutions to the primarily socio-economically 
and politically induced problems of water provision 
(Scholz and Bauer, 2006).

It is likely that the simultaneous occurrence of 
desertification, salination and regional water scarcity 
will cause grain harvests to fall throughout southern 
Africa. Fischer et al. (2005) calculate that by 2080 cli-
mate change will render an additional 11 per cent of 
the total area of southern Africa unsuitable for grow-
ing  cereals. In particular,  wheat farming could by then 
have disappeared completely from the African conti-
nent (IPCC, 2007b). 

Declining grain harvests go hand in hand with 
increasing population pressure as a result of popu-
lation growth and migration. It is likely that popula-
tion will have doubled by 2050 in all the countries of 
southern Africa, with much of the increase occurring 
in cities (UNDP, 2005b; Swatuk, 2007). Exceptions 
to the general trend are Botswana, Lesotho, South 
Africa and Zimbabwe, where the population will 
stagnate or even decline, primarily as a result of the 
 HIV/AIDS pandemic. Regional population growth is 
fuelled by migration, involving both labour migrants 
and refugees. The  Republic of South Africa attracts 
an increasing number of labour migrants from West 
and Central Africa, while many people flee from 
unstable neighbouring states and regions affected by 
civil war – particular around the East African lakes 
– to the comparatively more stable countries of the 
south such as Malawi, Tanzania and Zambia (Tull, 
2004; Swatuk, 2007). 

7.4.2 
Political and economic situation in the region

The political and economic situation in southern 
Africa is to a large extent dominated by the end of 
the apartheid regime, the effects of which have deter-
mined the development of the region for decades. 
The Republic of South Africa is an upcoming eco-
nomic and political power and today plays a major 
role in the region. Neighbouring states view this situ-
ation with a mixture of great hope for the future of 
regional development and concrete fear of a neigh-
bour who is overpowerful in every way. 

Both the Republic of South Africa and south-
ern Africa as a whole are still characterized by 
widespread poverty and social inequality as well as 
weak political and economic structures. Although 
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 recognizable progress towards political liberalization 
and  good governance has been made in the last 10–
20 years (except in  Zimbabwe, which is experiencing 
increasingly autocratic rule under Robert Mugabe), 
state institutions remain relatively ineffective and lit-
tle socio-economic improvement has been achieved. 
With the exception of South Africa, Namibia, Bots-
wana and the small state of  Swaziland, all the coun-
tries of the region are among the 30 lowest states on 
the  Human Development Index, which covers 177 
countries in total (UNDP, 2006). In the somewhat 
better-placed states just mentioned, however, unem-
ployment is high and national income very unevenly 
distributed. In terms of Gini coefficients, which meas-
ure the inequality of income distribution, Namibia is 
at some distance from the others in bottom place, 
while  Botswana, Swaziland and South Africa are all 
in the bottom dozen (UNDP, 2006; Swatuk, 2007).

On the other hand, the region – at least in com-
parison with Africa as a whole – can be considered 
stable and peaceful: Botswana is generally regarded 
as the only established multi-party democracy in 
continental Africa.  Namibia and  Mozambique have 
achieved noticeable consolidation in recent years. 
In addition, the Republic of South Africa acts as an 
economic magnet; this and its political weight con-
tribute to regional stability. In particular, regional 
cooperation among the ‘front-line states’ that came 
together in the armed liberation struggle against the 
apartheid regime has now developed into a force for 
integration, led by South Africa, working primarily 
within the context of the Southern African Devel-
opment Community (Hofmeier, 2004). In relation 
to the protection of regional and global environ-
mental resources, various trans-border  nature con-
servation and resource management initiatives are 
also contributing to an improvement of the cooper-
ation climate in the region. Examples of this are the 
Gaza-Kruger-Gonarezhou Transfrontier Conserva-
tion Area in the border area of Mozambique, South 
Africa and Zimbabwe, the Four Corners Initiative 
between Botswana, Namibia,  Zambia and Zimbabwe 
and the OKACOM River Commission of the coun-
tries bordering the  Okavango ( Angola, Botswana 
and Namibia) – although the acceptance and effec-
tiveness of these and other initiatives in the region 
varies (Swatuk, 2005; Lindemann, 2006). In view of 
the often violent history of the region, the impor-
tance of institutionalized intergovernmental cooper-
ation of this sort cannot be overestimated. 

Nevertheless, with regard to the security of south-
ern African societies, the superficial description of 
stable state structures does not tell the whole story. 
For many structurally disadvantaged groups, the 
state in southern Africa plays an almost irrelevant 
role; in many cases the state represents an addi-

tional problem rather than a guarantor of security 
and wellbeing (Booth and Vale, 1997; Swatuk, 2007). 
The enormous social inequality, combined with the 
importance of subsistence agriculture and the pre-
dominance of land use issues, harbours considerable 
potential for conflict within southern African socie-
ties. Even if the escalation of the land issue in Zim-
babwe is viewed primarily as the consequence of 
poor governance, it is nevertheless an example that 
should serve as a warning. It is by no means certain 
that the fundamentally comparable conflicts of inter-
est in Namibia or Botswana will be permanently and 
peacefully resolved, particularly as racial and xeno-
phobic attitudes towards long-established settlers, 
foreign workers and minority groups are virulent in 
those countries (Swatuk, 2007). It is, however, fore-
seeable that the usable land area in these countries 
will diminish further as a result of climate change. 

7.4.3 
Conclusions

The anticipated medium- to long-term effects of cli-
mate change point towards an increasing worsen-
ing of general living conditions in southern Africa, 
interspersed with scattered and dynamic pockets 
of wealth. With the burden of widespread poverty, 
social inequality and weak governance, the societies 
of the region already face major challenges – such as 
control of the HIV/AIDS pandemic – even before 
the serious consequences of climate change are taken 
into account. Without a sustained economic revival, 
of which there is at present little prospect, improve-
ments in living conditions are unlikely. It is more 
likely, instead, that the effects of global warming in 
the region will compound existing problems by hav-
ing a seriously detrimental effect on regional food 
production, water supplies and accelerating soil deg-
radation. As a result, rural-urban and  internal migra-
tion will increase further. 

Quite apart from the question of whether the 
capacity for action exists at all, it is not yet appar-
ent that government and civil society decision-mak-
ers in southern Africa recognize the need to focus 
pre-emptively on these causal linkages and adopt a 
proactive policy of adaptation. Whether and when 
this changes will depend to a large extent on further 
developments in the most promising countries of the 
region, such as Namibia, Mozambique and Tanzania, 
the behaviour of the leading country in the region, 
South Africa, and the type and extent of external 
support. 

From the perspective of  human security, preven-
tive climate policy adaptation measures must be 
regarded as essential in southern Africa, even though 
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climate change will not necessarily lead to large-scale 
escalating conflict. However, since tensions in soci-
ety along ethnic and social lines are already virulent 
and are likely to increase further, it is probable that 
there will be an increase in local and potentially vio-
lent  resource conflicts resembling the familiar ‘envir-
onmental conflicts’ (see Sections 3.1 and 3.2).

7.5 
 Central Asia

7.5.1 
Impacts of climate change on the biosphere and 
human society

Climate change will have a major impact in Central 
Asia. The substantial temperature rise, an increase 
in periods of drought and – in the long term – the 
 melting of the glaciers will endanger the provision of 
freshwater in the region (IPCC, 2007b).

Central Asia is defined here as comprising the 
countries of  Kazakhstan,  Kyrgyzstan,  Tajikistan, 
Turkmenistan and  Uzbekistan and the autonomous 
Uyghur region of Xinjiang in the People’s Repub-
lic of China. Xinjiang, however, is touched upon only 
briefly. Central Asia is characterized by high moun-
tain ranges and large basins with no outflow; in 
some places there are great changes in altitude over 
very short distances. The climate is continental with 
noticeable differences in temperature between sum-
mer and winter months. While the mountain ranges – 
depending on their exposure – receive annual quanti-
ties of precipitation varying from over 400mm to over 
600mm in places, the more densely populated low-
land basin regions receive no more than 150–200mm 
per year; desert and semi-desert therefore predomi-
nate in these areas (Giese and Sehring, 2006). The cli-
mate is therefore characterized by aridity in addition 
to its continental nature.

In recent decades the climate of the region has 
changed markedly: since the beginning of the 1970s 
the recorded air temperature has risen by 0.3-0.4 °C 
per decade – more than twice the global mean. 
No tendency towards change in annual  precipita-
tion  levels has been identified during this period 
(Giese and Mossig, 2004). Corresponding with these 
observed climatic changes, models project a rise in 
annual mean temperature of 3.7 °C (with a range of 
2.6 °C to 5.2 °C) by the year 2100, based on the A1B 
 scenario (IPCC, 2007a). A slight fall of 3 per cent 
(-18 per cent to +6 per cent) in the annual precipi-
tation quantity is also anticipated, with precipitation 
increasing slightly in winter but falling slightly dur-
ing the summer dry period. This will further exacer-

bate the existing imbalance in the annual distribution 
of precipitation. 

In the markedly continental climate of Central 
Asia, grassland systems and steppes dominate the 
landscape. Temperature and availability of water 
limit plant productivity in the areas used predomi-
nantly as pasture (UNEP, 2002a; Nemani et al., 2003). 
Rising temperatures in the summer months – which 
are already warm and dry – increase evaporation 
rates, thus leading to a rise in water consumption. 
The soils of arid areas fail to benefit from increasing 
winter precipitation because they cannot retain suf-
ficient moisture (Barnett et al., 2005). More rain and 
less snow result in more surface run-off in winter but 
are of no help during the periods in which the  vege-
tation has the greatest need for water. This will fur-
ther increase the already marked seasonality of plant 
productivity and make agriculture more difficult. Cli-
matic changes will therefore have a negative impact 
on future agricultural usage. These trends will have 
serious consequences for the Central Asian repub-
lics that depend to a significant extent on the cultiva-
tion of water-intensive plants such as  cotton and  rice; 
in these countries agriculture accounts for 90 per cent 
of water use. 

Moreover, poorly managed agricultural  irriga-
tion has led to the  salination of large areas of Central 
Asia, particularly in Turkmenistan and Uzbekistan 
(USDA, 1998). The clearing of forests, overgrazing 
and non-sustainable agriculture are resulting in sig-
nificant soil degradation (MA, 2005a). This process 
will be accelerated in future by the anticipated peri-
ods of very high temperature (almost every summer 
by the end of the century) and low precipitation. It 
can therefore be anticipated that Central Asia’s vul-
nerability to desertification – which is already high 
– will increase further (USDA, 1998; MA, 2005a). 
These environmental changes also have an impact on 
 food production. Model calculations show that har-
vest yields in Central Asia could fall by up to 30 per 
cent as a result of climate change, even if the positive 
physiological effects of the rise in CO2 are taken into 
account (IPCC, 2007b).

A further important effect of the higher air tem-
peratures is the melting of the glaciers in the moun-
tains of the region that has been observed since the 
beginning of the 20th century (Dikich and Hagg, 
2004). The intensity of this melting process has 
increased noticeably since the beginning of the 1970s. 
If one assumes that summer temperatures will rise 
by 5 °C in the next 100 years and that annual precip-
itation levels will remain constant, the result will be, 
for example, that by 2050 around 20 per cent of the 
glaciers in the Kyrgyz part of Tienshan – particularly 
smaller glaciers – will have disappeared and that gla-
cier volume will have shrunk by around 32 per cent 
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(Giese and Sehring, 2006). In summer, the proportion 
of glacier water in the rivers can be as much as 75 per 
cent; this process could therefore have far-reaching 
consequences, because without an inflow of water, 
irrigation agriculture in the foothills would no longer 
be viable. With the melting of the glaciers and the 
trend towards more frequent  heavy rain events, there 
is, moreover, an increased risk of rock falls, landslides 
and mud and scree avalanches. 

7.5.2 
Political and economic situation in the region

Central Asia is an area prone to conflict. All the 
countries of Central Asia are characterized by a 
major democracy deficit, autocratic and paternalis-
tic forms of government and weak  governance struc-
tures (Kaufmann et al., 2006; Grävingholt, 2007). 
The post-Soviet political institutions lack legitima-
tion and fail to operate in accordance with the rule 
of law. Inefficient public administration and wide-
spread  corruption hinder economic and social 
development. Unmet material and participative 
needs fuel discontent among the population, lead-
ing increasingly to internal political  conflict. Polit-
ical tensions usually have ethnic or religious under-
currents, because the region is home to a variety of 
ethnic groups and Islamic opposition movements are 
growing in strength (Lüders, 2003). Arbitrary bor-
der-drawing between the areas occupied by differ-
ent  ethnic groups further exacerbate the situation. In 
consequence, the internal  stability of these countries 
has been repeatedly shaken in the recent past by ter-
rorist campaigns (Uzbekistan), civil war (Tajikistan) 
and  criminal penetration of politics. On account of 
their poor governance capacities, many countries are 
regarded as so weak and fragile that it would take lit-
tle in the way of critical events for the state to col-
lapse. 

The unstable internal situation is compounded by 
global developments: the geostrategic importance of 
the region has increased as a result of the ‘ war on ter-
ror’ (Halbach, 2002). On account of its proximity to 
Afghanistan, Central Asia is regarded, moreover, as 
a hub of the international  drugs trade. In addition, in 
connection with the securing of global resources and 
energy supplies, this resource-rich region is increas-
ingly caught up in the potentially conflicting inter-
ests of powers such as the USA, Russia and China 
(Lüders, 2003; Amineh, 2006). 

The region is characterized in some places by great 
poverty. For example, the proportion of the popula-
tion living below the poverty line of less that US$2 per 
day is 16 per cent in Kazakhstan, 21 per cent in  Kyr-
gyzstan and as high as 43 per cent in Tajikistan (World 

Bank, 2006e). The Human Development Indices of 
theses countries are close together, all lying in the 
lower part of the middle range (UNDP, 2006). The sole 
exception is Kazakhstan, which scores better than its 
neighbours. A large proportion of the population of 
Central Asia is affected by unemployment and strug-
gles for opportunities to earn a living. Kazakh stan, 
Uzbekistan and Turkmenistan are the only countries 
in which the state fulfils its welfare obligations, and 
then only at a very low level (Schmitz, 2004). At the 
same time, there are extremely wide social differ-
ences in these three countries, with a large propor-
tion of the profits from gas and oil exports benefiting 
only a small, affluent minority. 

Economic structures depend to a large extent on 
natural resources. In addition, these countries still 
have to contend with inefficient management struc-
tures created for a planned economy; this is particu-
larly significant for the supply of water.  Agriculture 
forms the basis of existence for large sectors of the 
population and accounts for up to 40 per cent of GDP. 
The proportion of agricultural land requiring irriga-
tion is 75–100 per cent (Bucknall et al., 2003; Giese 
and Sehring, 2006). The non-sustainable monoculture 
has far-reaching consequences, including soil salina-
tion, declining availability of pasture and arable land 
and contamination of water with fertilizers and pesti-
cides. In addition, the large-scale abstraction of water 
from the Syr Darya and Amu Darya rivers has led to 
a gradual silting up of the  Aral Sea, with disastrous 
consequences for climate and environmental condi-
tions in the region and the  health and socio-economic 
situation of the population (WBGU, 1998). Health 
problems caused by impure drinking water and sand-
storms, high unemployment and impoverishment 
have fuelled social unrest and migratory movements 
in the region. The allocation of scarce water sup-
plies, combined with controversial measures such as 
the building of the Golden Century reservoir, places 
strain on relationships between Uzbekistan and Turk-
menistan and between Uzbekistan and Kazakhstan. 
Because of the anticipated affects of climate change 
in the Aral Sea region, the potential for destabiliza-
tion is therefore particularly high (Giese and Sehring, 
2006).

In addition to agriculture, another important eco-
nomic sector is the generation of hydroelectricity for 
both the domestic and – increasingly – the export mar-
ket. With regard to the use and distribution of water, 
there is sometimes a divergence of interest between 
countries adjoining the upper and lower reaches of 
rivers that flow through different states: for example, 
the requirements of  electricity generation in winter 
(Kyrgyzstan, Tajikistan) as opposed to agricultural 
irrigation in summer (Uzbekistan, Kazakhstan, Turk-
menistan). Since the Central Asian republics gained 
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political independence, these differences of inter-
est between riparian countries has resulted in more 
interstate disputes over water throughput quanti-
ties. Increased worsening of the water supply situ-
ation in summer would significantly increase the 
existing potential for conflict and far overtask cur-
rent regional water management structures such as 
the Interstate Commission for Water Coordination, 
which was later included in the International Fund 
for Saving the Aral Sea (Section 6.2.3.2). 

A part of Central Asia that is particularly prone to 
conflict is the Fergana basin. This is the most impor-
tant area of agricultural cultivation and the most 
densely populated part of the region. It is situated 
in Uzbekistan, Kyrgyzstan and Tajikistan. Since the 
end of the 1980s there has repeatedly been conflict 
over access to resources that has erupted along eth-
nic lines. On account of social impoverishment and 
existing ethnic tensions, there is a high security risk 
attached to the anticipated consequences of climate 
change – that is, the probable increasing loss of valu-
able arable land, the risk of landslides and the grow-
ing scarcity of usable  water resources in summer. This 
applies not only to the valley itself, but to the entire 
region. 

In the neighbouring autonomous Uyghur region 
of Xinjiang in the People’s Republic of China, too, 
scarce water and land resources are already the prin-
cipal cause of conflict between ethnic groups. The 
tensions between immigrant, controlling Chinese on 
the one hand and the local population (Islamic Tur-
kic ethnic groups: Uyghurs, Kazaks, Kyrgyz and Bud-
dhist-Lamaist Mongols) on the other have increased 
in severity in the recent past and have erupted openly. 
Further developments in the province could have a 
destabilizing effect on the whole of China (Section 
7.7).

7.5.3 
Conclusions

Central Asia is a region severely affected by climate 
change. An increasing shortage of water is already 
noticeable. The above-average  warming of Central 
Asia and the increasing variability of precipitation 
will exacerbate the situation. Combined with increas-
ing demand for water, this will lead to further water 
scarcity in lakes and rivers that are shared between 
countries, siltation of inland lakes and desertification. 
Although the melting of the glaciers will increase the 
flow of water in the short to medium term, it will fur-
ther exacerbate the water shortage in the long term. 
Water is both a key resource for agriculture (ensur-
ing the survival of the population) and a strate-
gic resource (electricity generation), and the region 

is already characterized by political and social ten-
sions, the growth of Islamic movements, civil war and 
resource disputes; there is therefore considerable 
additional potential for conflict. 

The socio-economic consequences of global warm-
ing are borne in particular by small farmers. Environ-
mental degradation affects primarily regions that are 
politically and economically marginalized and whose 
problems are not a priority for those in power (Giese 
and Sehring, 2006). This can lead to unrest or to the 
escalation of existing tensions, particularly if the 
problems are instrumentalized ethnically or nation-
alistically, as for example in the Fergana valley or 
Xinjiang. 

Climatic changes could also affect the strate-
gic interests of countries through which waterways 
flow. Declines in agricultural exports (cotton) and 
disputes over water throughput quantities affect the 
economies of some countries. The countries them-
selves have very weak capacity for dealing with the 
consequences of environmental problems and cli-
mate change. This applies both to the implementa-
tion of national and international agreements and to 
domestic political reforms. Water management prob-
lems are further compounded by the geostrategic 
and economic interests of powerful countries in the 
region and by geographical aspects such as proxim-
ity to Afghanistan. The further development of the 
region could depend to a significant extent on resolv-
ing this critical complex of socio-economic and eco-
logical problems. 

7.6 
India, Pakistan and Bangladesh

7.6.1 
Impacts of climate change on the biosphere and 
human society

Climate change affects the South Asian countries of 
 India,  Pakistan and  Bangladesh particularly severely. 
Its consequences include a rise in sea level, threaten-
ing areas such as the densely populated  Ganges delta, 
changes in the  monsoon rains that are so important 
for  agriculture, the melting of the glaciers in the Hin-
dukush-Karakorum-Himalaya region whose  meltwa-
ters are crucial for the water supply in the dry seasons, 
and the foreseeable increase in heavy rain events and 
intensity of tropical  cyclones (IPCC, 2007b).

For the Indian subcontinent, comprising the coun-
tries of India, Pakistan and Bangladesh, climate mod-
els project warming of 2-4.7 °C, with the most proba-
ble level being around 3.3 °C by the year 2100 (A1B 
scenario; IPCC, 2007a). Warming is expected to be 
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more marked in the winter half of the year (3.6 °C) 
than in summer (2.7 °C), and it is stronger in the north 
than in the south. Most models project a decrease in 
 precipitation quantity during the winter dry period 
(mean change -5 per cent, range -35 per cent to +15 
per cent) and an increase for the rest of the year 
(mean change +11 per cent, range -3 per cent to +23 
per cent). At the same time, an increase in  heavy rain 
events is probable, particularly in the north of India, 
in Pakistan and in Bangladesh. 

The summer monsoon is crucial to the annual pre-
cipitation total of the Indian subcontinent (Lal et 
al., 2001). The effect that global warming will have 
on the Indian monsoon is still unclear, but increased 
variability in the monsoon rains is probable (Section 
5.3.2; IPCC, 2007a). In addition, the strength of trop-
ical cyclones, which represent a threat to the east-
ern coast of India and to Bangladesh, could increase 
(IPCC, 2007a). The risk to these areas will be aggra-
vated by the rising sea level (WBGU, 2006).

The impacts of climate change in India vary from 
region to region. The effect of possible changes in the 
intensity of the monsoons will be particularly sensi-
tive, because large parts of India receive the major-
ity of their annual precipitation during the summer 
monsoon rains, which already vary noticeably in dif-
ferent regions (Lal et al., 2001). Agriculture is highly 
dependent on the monsoon and therefore sensitive 
to changes in monsoon intensity. In the past, varia-
ble monsoon rains have already led to harvest losses 
as a result of droughts or heavy rain. The east coast 
of India, which lies in the path of tropical  hurricanes 
from the Gulf of Bengal, is particularly at risk of 
being damaged by storms and floods (Emanuel, 2005; 
IPCC, 2007a).

Pakistan is affected both by increasing precipita-
tion variability and accelerated  melting of the glaciers 
in the  Himalayas. The increased frequency of heavy 
rain events anticipated in the north of the Indian sub-
continent will lead to an increase in flooding. At the 
same time, the shrinking of glaciers caused by the rise 
in temperature presents a great challenge to Paki-
stan’s water supply, because the country’s great riv-
ers are fed by glacier meltwater (IPCC, 2007b).

Bangladesh will be particularly severely affected 
by the effects of climate change. This is a result of its 
coastal location on the Gulf of Bengal and its geog-
raphy, in particular the extensive delta of the Gan-
ges and Brahmaputra rivers. Large areas of the coun-
try are predominantly flat and lie only a few meters 
above sea level. It is already prone to  flooding; the 
risk will be heightened by the rise in sea level and 
by more intensive tropical cyclones over the Gulf of 
Bengal (Ali, 1999; IPCC, 2001; IPCC, 2007a).

In the greater part of India, deforestation and sub-
sequent non-sustainable  land use is the principal cause 

of soil degradation. In the northern regions  overgraz-
ing also plays a part. Soil  salination occurs primarily 
in the north-west of India, but also in various regions 
of Pakistan. In both areas, overuse of the land is the 
main cause of degradation (Section 5.2). In Bangla-
desh, too, agriculture is responsible for soil degrada-
tion. In addition, soils become salinated through the 
intrusion of seawater. Soil degradation is proceeding 
moderately fast in India and slowly in Pakistan and 
Bangladesh (Oldeman et al., 1991). There is a very 
major risk of desertification in western Pakistan, 
north-western India and central India. In all these 
areas, agricultural irrigation is often not practised in 
a sustainable fashion (USDA, 1998; MA, 2005a). It 
must be assumed that agriculture and food produc-
tion in the entire region will suffer as result of climate 
change and that the decline will be exacerbated by 
anthropogenic degradation. Studies show, for exam-
ple, that in Bangladesh production of  rice and  wheat 
could fall by 8 per cent and 32 per cent, respectively, 
by the middle of the century; in India a rise in winter 
temperatures of 0.5 °C would reduce the wheat har-
vest by 0.45t per hectare (IPCC, 2007b). 

7.6.2 
Political and economic situation in the region

In this region climate change affects states with pre-
carious political structures, major economic and 
social problems and a range of existing intra- and 
interstate conflicts. High population figures and rap-
idly increasing urbanization are typical of the region. 
The population of India is forecast to be around 
1.4 thousand million by 2020, while Pakistan’s will 
reach 212 million and that of Bangladesh 181 mil-
lion (UN DESA, 2006).  Population density in Bang-
ladesh is already extremely high at 1,079 people per 
km2 (2004); there is correspondingly high pressure 
of migration to the cities and to other regions. The 
urban population is growing faster than the rural 
population (UNPD, 2005). The coastal megacities of 
Chennai (2005: population 6.9 million), Dhaka (12.4 
million), Karachi (11.6 million), Calcutta (14.3 mil-
lion) and Mumbai (18.2 million) lie generally only a 
few metres above sea level. The high population pres-
sure combined with increasing cyclone intensity and 
sea-level rise as a result of climate change will put 
millions of people at risk of being hit by storm and 
flood disasters (Ali, 1999).

As the largest democracy in the world, India has 
considerable experience of efficient conduct of elec-
tions, regular changes of government, forming of coa-
litions and the complex interaction between national 
and state governments. The judiciary exercises con-
siderable influence in individual cases, for example 
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in the environmental field. There are, however, con-
siderable variations in governance between the dif-
ferent Indian states. The reputation of politicians is 
marred by frequent corruption scandals and  criminal 
influences. The complexity of the system makes deci-
sion-making slow and difficult. Overall, though, the 
country can be regarded as politically stable. 

The situation is different in Pakistan, where short 
spells of democracy are repeatedly interspersed with 
military coups. The government of Pakistan is now 
caught between the need to prove itself an ally in the 
worldwide ‘war on  terror’ and attempts to stand up 
to radical Islamic parties and groupings. The govern-
ment stabilizes the situation through negotiations and 
compromises, but also resorts to repressive measures. 
Since the elections of 2002, the military continues to 
hold crucial power and uses both the large people’s 
parties and the small religious groups for its own 
interests. This strengthens the structures and influ-
ence of radical groups and increases the risks of sec-
tarian conflict. In some parts of the country, such as 
the Federally Administered Tribal Areas on the east-
ern border with Afghanistan, the government is una-
ble to maintain its hold on the state’s monopoly on 
the use of force. 

For a long time,  political stability in Bangla-
desh was threatened by the hostility between the 
two major parties that crippled the political system. 
Since 2001 militant Islamic forces have had increas-
ing influence (International Crisis Group, 2006). The 
country’s problems include  corruption, the use of 
 violence within and outside politics and weaknesses 
in the organs of justice and security. These are coun-
tered by the stabilizing factors of a free and active 
press, a lively civil society and a tradition of lib-
eral secularism. Effective NGOs have helped bring 
about improvements in social indicators such as the 
reduction of child mortality, enabling Bangladesh to 
achieve a better than average position among poor 
developing countries in such respects (Houscht, 2003; 
World Bank, 2006d).

Despite the economic growth of recent years, 
around 410 million people still live in poverty in 
South Asia. There are, moreover, large regional ine-
qualities within countries. In terms of social develop-
ment South Asia, despite significant progress, has not 
kept up with other regions such as Southeast Asia and 
East Asia (UNDP, 2006). In India, poverty is concen-
trated primarily in the states of northern India and in 
the particularly conflict-prone north-east. In 1999 the 
national average poverty rate in India (less than US$1 
per day) was 26.1 per cent, but in Bihar it was 42.6 per 
cent, and in the north-eastern states of Assam and 
Meghalaya 36.1 per cent and 33.9 per cent respec-
tively (ADB, 2006a). Poverty and social disadvan-
tage are predominantly rural phenomena. The per-

centage contribution of agriculture to GDP is declin-
ing; in 2005 it was around 20 per cent in all three of 
these countries (World Bank, 2006a, c). Never theless, 
agriculture continues to form the livelihood of a large 
proportion of the population – 42 per cent in Paki-
stan and around 60 per cent in Bangladesh and India 
(Südasien Info, 2006). Pakistan, with its low precip-
itation, is particularly dependent on  irrigation agri-
culture (which accounts for a quarter of GDP, two-
thirds of employment and 80 per cent of exports) and 
on the  Indus river system (World Bank, 2005a). As a 
result of climate change, therefore, there is likely to 
be a further increase in internal political conflict. 

Security trends in the region are significantly 
influenced by the conflict between India and Paki-
stan over  Kashmir. The tension between the two 
countries persists despite the commencement of a 
dialogue process. The situation is not helped by the 
fact that both countries now have nuclear weapons. 
Moreover, in connection with relationships between 
India and Pakistan, the geostrategic interests of the 
 USA are an important factor influencing the regional 
security of South Asia. Additional security problems 
include cross-border extremism, the  drugs trade in 
Afghanistan and Myanmar and the simmering  civil 
wars in Nepal and  Sri Lanka (South Asia Intelligence 
Review, 2003). In India the growing influence of mili-
tant communist groups (Naxalites) is seen as the larg-
est internal political threat (South Asia Intelligence 
Review, 2007).

In South Asia there are organizations that con-
cern themselves to varying degrees with trans-bor-
der environmental problems and climate impacts. 
These include regional organizations such as the 
South Asian Association for Regional Cooperation 
(SAARC) and the Bay of Bengal Initiative for Multi-
sectoral Technical and Economic Cooperation (BIM-
STEC), and international NGOs such as the Inter-
national Centre for Integrated Mountain Develop-
ment (ICIMOD). In addition, there are intergovern-
mental agreements that have so far been successful in 
resolving  water conflicts. One such pact is the Indus 
Water Agreement of 1960 between India and Paki-
stan, which was mediated by the World Bank. This 
regulates the allocation of Indus river flows in Kash-
mir and was used recently in settling the dispute 
over the Baglihar dam (BBC report 13.2.2007). For 
a long time there were conflicts between India and 
Bangladesh over the allocation of water from riv-
ers that flow between the countries (Ali, 2006; Tän-
zler et al., 2006). The conflict over India’s unilateral 
extraction of large quantities of water from the Gan-
ges (Farakka dam), which caused enormous eco-
nomic and ecological damage to Bangladesh, was 
only resolved through a water allocation agreement 
in 1996 ( Lailufar, 2004). The management of climate 
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impacts could prove to be a test case for these inter-
governmental agreements. 

At national level there is a range of unresolved 
political disputes that are related to environmental 
issues. In India and Pakistan, for example, there are 
water conflicts between the individual states or prov-
inces that have not yet been resolved and that repeat-
edly give rise to outbreaks of violence. As a result of 
poverty, natural disasters, land shortage and soil deg-
radation, Bangladesh has for many years witnessed 
 internal migration and migration to neighbouring 
Indian states, where native population groups repeat-
edly resort to violence against immigrants from 
Bangladesh (Pathania, 2003; Reuveny, 2005; Section 
6.5.3.1). 

7.6.3 
Conclusions

South Asia will in many ways be especially severely 
affected by climate change – notably in the Ganges 
delta, which is not only densely populated but also 
the granary of an entire region. The region will be 
subjected to severe pressures as a result of sea-level 
rise, the effects of changes in yield and pattern of the 
monsoon rains on agriculture and forestry, the rapid 
melting of the glaciers with consequent drastic water 
scarcity during the dry seasons, the impact of higher 
temperatures and weather extremes on agriculture 
and the anticipated increase in the intensity of trop-
ical hurricanes. These consequences will affect a 
region that is already among the most crisis-ridden in 
the world (World Bank, 2006a) and whose state insti-
tutions and intergovernmental capacities are weak. 
It is therefore foreseeable that climate change will 
overwhelm political structures and will further exac-
erbate economic and social problems. 

The consequences of climate change are likely to 
affect primarily the poorer sectors of the population 
such as subsistence farmers and slum dwellers in the 
megacities. There are indications that these groups 
tolerate circumstances less patiently than previous 
generations (Imhasly, 2006). In combination with 
awareness of increasing social inequality and inad-
equate access to social services, this will increase the 
existing susceptibility – arising in part from ethnic 
and religious tensions – to violently expressed con-
flict. 

The effects of climate change on the economy will 
vary: Pakistan’s irrigation agriculture could be seri-
ously affected. Severe floods could overwhelm the 
capacity of Bangladesh to deal with disasters and 
ultimately its capacity to provide food for the pop-
ulation. As a result of the threatened loss of arable 
and residential land through  flooding, it is likely that 

migration towards India will increase and that exist-
ing conflicts will escalate. The instability in the east 
of the subcontinent is likely to increase and relation-
ships between the countries will come under addi-
tional strain. 

In India it is likely that the poorer states in the 
north and north-east will be most affected by climate 
impacts. Economic and social inequality within the 
country is likely to increase further. Decreasing water 
availability in the dry seasons will lead to increased 
incidence of usage conflicts both locally and between 
countries. Not least, water conflicts between South 
Asian countries and China arising from the reduction 
in the flow of glacier water from the Himalayas rep-
resent a potential problem. 

7.7 
China

7.7.1 
Impacts of climate change on the biosphere and 
human society

 China is a country particularly affected by climate 
change. Models project that China will have an 
above-average rise in temperature accompanied 
by increases of periods of drought and heavy rain 
events. This will result in an increase in soil degrada-
tion and desertification, particularly in the north of 
China, and – amplified by the melting of the glaciers 
in north-west China – endanger the water supply to 
large areas of land (IPCC, 2007b).

For the year 2100, models based on the A1B scen-
ario of the IPCC show a rise in mean temperature of 
2.3–4.9 °C in eastern China and a rise of as much as 
2.8–5.1 °C for the Tibetan highlands (IPCC, 2007a). 
This warming, particularly in eastern China, will be 
stronger in winter than in summer. It is projected 
that annual  precipitation levels will increase by 2–
20 per cent in eastern China in the same period; this 
increase will be evenly distributed over the seasons. 
It is very probable that  heavy rain events will occur 
more frequently, as will  heatwaves and periods of 
drought; precipitation variability will thus increase 
markedly (Gao et al., 2002). In western China, on 
the other hand, it is expected that there will be more 
precipitation in winter and less in summer (IPCC, 
2007a). However, uncertainty attaches to predictions 
of precipitation on account of the complex topogra-
phy of the mountainous regions of western China 
and lack of clarity concerning the trend of the Asi-
atic monsoon and the behaviour of  El Niño/Southern 
Oscillation (ENSO). Overall, it is primarily the north 
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of China that is threatened by increasing drought 
(Section 5.1.2). 

If present warming continues, the area covered 
by  glaciers in the Tibetan highlands could decline by 
more than 60 per cent. Combined with significantly 
earlier snowmelt, this would lead to a considerable 
seasonal reduction of runoff (IPCC, 2007b), thus fur-
ther jeopardizing in the long term water supplies for 
this already very arid region. There are already 200 
million people in China who have no access to clean 
drinking water. In view of environmental pollution 
and the highly uneven regional distribution of water 
resources (rivers at risk of drying up in the north; riv-
ers with abundant water in the south), the most pop-
ulous country in the world, with its 1.3 thousand mil-
lion inhabitants, is particularly sensitive to tempera-
ture changes, glacier melt and precipitation variabil-
ity. In regions affected by decreasing precipitation at 
the same time as rising temperatures, the  availabil-
ity of water for human use will decline further. It is 
assumed that by 2015 it will be possible to meet only 
around 85 per cent of the water needs of the rural 
population (ADB, 2005; Oki and Kanae, 2006). 

In addition, the coast of China is threatened by 
sea-level rise (WBGU, 2006). A rise of 30cm could 
inundate 8,000km2 of the densely populated and 
highly industrialized Chinese coastal region (IPCC, 
2007b). Moreover, the frequency and intensity of 
strong typhoons have been mounting since 1950 
(IPCC, 2007b). Should that trend continue, it will, in 
combination with sea-level rise, present a major addi-
tional threat to the  coastal region.

This wide variability in climatic conditions and their 
future dynamics is set against the backdrop of already 
major problems of soil  degradation. Erosion, salina-
tion and also increasing desertification (Section 5.2) 
and loss of arable land as a result of industrialization 
and pollution are presenting serious environmental 
threats. Almost a third of China’s land area (27.3 per 
cent) is already affected by desertification, particu-
larly in Inner  Mongolia (Nei Mongol) and around 
Beijing (USDA, 1998; MA, 2005a), and this tendency 
is increasing. A consequence of desertification is fre-
quent sand and dust storms (IPCC, 2007b). Soil deg-
radation is due to non-sustainable land use. In the 
northern, rather dry regions of China, overgrazing is 
the principal cause of the deterioration in soil quality, 
which may extend to loss of the upper soil horizons. 
In the southern, wetter regions, on the other hand, 
deforestation is the principal cause of soil degrada-
tion. The degradation rate is particularly high in the 
south-east of the country (Oldeman et al., 1991; Old-
eman, 1992). It can be assumed that this trend will be 
further amplified by more frequent extreme precip-
itation events, but also droughts. In addition, north-
western China – where deserts are already a feature 

of the landscape – faces increasing problems from soil 
salination as a result of inappropriate, non-sustaina-
ble  irrigation; these problems are also to be observed 
in the east of the country, in the provinces around 
Beijing. In this area, in which rainfed agriculture pre-
dominates, corresponding negative effects on harvest 
yields are therefore to be expected (Tao et al., 2003). 
A rise of 2 °C in the global mean temperature could 
lead to a 5–12 per cent reduction in the rain-fed rice 
yield in China as a whole (IPCC, 2007b). 

7.7.2 
Political and economic situation in the region

Against the background of existing and – as a result 
of climate change – increasing environmental prob-
lems and the economic, ecological and social con-
trasts within the country, the capacity of the Chinese 
state for management and action can be described 
as follows: marked regional, social and economic dis-
parities are a feature of China’s development (Alp-
ermann, 2004; Heberer and Senz, 2006b). Since the 
introduction of its reform policies and increased 
openness in 1978/79, economic growth has pro-
ceeded rapidly, with GDP growing by more than 9 
per cent annually in real terms; per capita income 
(in US$) quadrupled between 1981 and 2003. In the 
same period, the proportion of the population liv-
ing in  extreme poverty (less than US$1 per day) 
fell from more than 60 per cent to just below 10 per 
cent (World Bank, 2006a; Chaudhuri and Ravallion, 
2007). At first glance, therefore, China appears to be 
a major economic success story. 

However, the population participates very une-
qually in the economic dynamism, resulting in social 
polarization and wide income disparities.  Economic 
development takes place almost exclusively in the 
urban centres of the coastal region; many inland 
regions, by contrast, continue to resemble typical 
developing countries. Around 45 per cent of China’s 
workforce is still occupied in agriculture (Heberer 
and Senz, 2006b; Winters and Yusuf, 2007b). This dis-
parity between and within regions is reflected in the 
 Human Development Index: in 2005, Shanghai was 
on the same level as Portugal, while Tibet was level 
with Gabon. In addition, income disparities in China 
are among the highest in the world (UNDP, 2005a). 
A new urban middle class contrasts with a majority 
of some 770 million rural dwellers who have no ade-
quate access to education and health care provision. 
Since the 1990s unemployment, income disparities 
and the need for cheap labour in China’s coastal prov-
inces have led to a large-scale exodus from the rural 
regions. The number of migrant workers in China is 
currently around 120–180 million. They form a grow-
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ing stratum of impoverished urban dwellers and high-
light the imbalance in China’s impressive socio-eco-
nomic development (Heberer and Senz, 2006b).

The poorest and least developed regions are the 
areas in which ethnic minorities live; these make up 
around 60 per cent of Chinese territory. These dis-
tricts are dependent on agricultural yields and are 
therefore particularly affected by deforestation 
(Tibet, Yunnan, Sichuan), desertification (Xinjiang, 
Inner Mongolia) and glacier melt (Tibet, Xinjiang, 
Qinghai). In the autonomous Uyghur region of Xin-
jiang, for example, scarce water and land resources 
are already the principal cause of disputes between 
different ethnic groups (Giese and Sehring, 2006). In 
addition, the Chinese government’s modernization 
policy for the autonomous regions based on eco-
nomic development and resource extraction has bred 
political and ethnic  conflict that continues to simmer 
(Heberer and Senz, 2006b). Social disparities among 
the population, increasing extraction of resources to 
underpin the economic upswing, and the effects of 
climate change threaten to further exacerbate these 
internal Chinese conflicts and beget the risk of grow-
ing political instability. 

In addition to the conflicts in the interior of the 
country, the regional security situation is becoming 
increasingly tense. Tensions are growing as a result 
of migration from China to neighbouring countries 
such as  Russia and Mongolia, and as a consequence 
of the resource and raw materials policy pursued by 
China and by Chinese companies in adjoining states 
(e.g. Mongolia, Russia, Central Asia) (Barkmann 
2006; Sidikov 2006; Umbach 2006). China’s need for 
resources also forms the background to territorial 
disputes over the  islands of the South China Sea and 
disagreements between China and Japan (Heberer 
and Senz, 2006a). In addition, there is significant cri-
sis potential in China’s relationship with  Taiwan. The 
pursuit of national interests in dealings with neigh-
bouring countries can, in the long term, serve to exac-
erbate conflict. This effect is heightened if the ‘nation-
alist card’ is perhaps played in an attempt to stabilize 
the state and maintain the Communist Party’s power 
(Klenke, 2006).

A central challenge to China’s problem-solving 
capacity lies in the need to tackle not only social 
problems but also the environmental consequences 
of economic growth. The loss of arable land, the 
decline in soil quality and pollution of air and water 
are already giving rise to costs amounting to around 
8 per cent of GDP (Economy, 2004). Every year mil-
lions of people fall victim to natural disasters; many 
of these are dependent on state aid. The  health con-
sequences of environmental pollution (e.g. ‘cancer 
villages’) are serious, and the number of protests is 
growing. The Chinese government has so far suc-

ceeded in presenting itself as capable of solving these 
problems. In fact, its position and legitimacy is built 
on its promise to develop and modernize the country, 
to solve the pressing social and ecological problems 
and to ensure political and  social stability (Heberer 
and Senz, 2006b).

The government’s goals and options for action in 
the face of these challenges are ambivalent; Chinese 
politics has broken away from Marxist-Leninist ide-
ology and is based on pragmatism. The new inno-
vative and technocratic political elite continues to 
focus primarily on  economic development. The Chi-
nese leadership, however, is to an increasing extent 
including ecological goals among its aims, particu-
larly through the environmental authority SEPA. It 
has started to measure ‘green GDP’, for example, 
and has introduced measures to increase energy effi-
ciency and expand renewable energies (SEPA, 2006; 
Schumann, 2007; Richerzhagen, 2007). The ‘Commu-
nist party state’ of the People’s Republic of China is 
not a homogenous structure but represents a system 
of ‘fragmented authoritarianism’ (Lieberthal and 
Lampton, 1992). Within this system, a range of stake-
holders exert influence on political decisions and their 
implementation – central government, the provinces, 
local government, the military, new social strata, new 
social organizations, etc. In many respects, the goals 
of central and local government conflict. For exam-
ple, the implementation of environmental legislation 
often founders in the hands of administrative bodies 
at the lower level that evade the regu lations in the 
interests of local economic development (Lan et al., 
2006; OECD, 2007a). Awareness of regional and glo-
bal responsibility for environmental issues appears 
to be slowly growing (Wenk, 2007; Schumann, 2007).

Negotiation and less coercion are now important 
tools of political consensus building and decision-
making within China. A civil society movement is 
slowly emerging and giving rise to China’s own envir-
onmental NGOs. On account of the prevailing pol-
itical structures, however, they are still fragmented, 
often locally oriented and not entirely independent 
of the government in the western sense. Provided 
that they do not pursue explicitly political goals, the 
state supports such organizations because they often 
contribute to solving concrete social problems. Over-
all, though, the party state is set against a splintered 
and weak civil society that is at present unable to 
challenge it effectively. 

7.7.3 
Conclusions

The major environmental changes to be expected in 
China as a result of climate change are increasing soil 
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degradation and the loss of arable land, an increase in 
extreme weather events and periods of drought and 
increasing water scarcity. The effects will, however, 
vary in different parts of China. Nevertheless, exist-
ing ecological and social problems in the cities and 
rural areas could escalate, undermining the dyna-
mism of the economy and ultimately affecting the 
political stability of the country. 

The south will be confronted with an increase in 
flood disasters, severe weather events, storms and 
landslides. The main problems in the north will be 
water scarcity in summer and an increase in droughts 
– with subsequent harvest failures – as a result of gla-
cier melt and precipitation variability. The rural pop-
ulation will bear the brunt of climate impacts. Com-
pounded by ethnic tensions, poverty and social dis-
advantage, these regional developments could have 
a destabilizing effect on the entire country and on 
neighbouring states. Since rural exodus as a result 
of environmental degradation is already being 
observed, it is very likely that  internal migration will 
increase further and will represent one of the cen-
tral challenges of the coming decades (Heberer and 
Senz, 2006b). Further significant risk and conflict 
potential arises from the concentration of the eco-
nomic infrastructure in the densely populated river 
deltas of the east coast. The rising sea level and an 
increase in flood disasters, possibly also driven by 
more powerful typhoons, could cause major damage 
both to industrial facilities – thus striking at the heart 
of the Chinese economy – and to residential areas in 
which millions of people live. The potential for con-
flict would be considerable. 

The anticipated problems present a major chal-
lenge to the political structures and the legitimacy of 
the Chinese government both internally and exter-
nally. Externally China, with its growing economic 
strength and global political weight, is not only 
becoming a serious competitor of the United States 
but is also being seen increasingly as a key player in 
matters of international climate policy. Tough inter-
national disputes are emerging over responsibility for 
the reduction of greenhouse gas emissions; such dis-
agreements put the international system under pres-
sure and can lead to tension in foreign policy mat-
ters. At home, the Chinese leadership runs the risk 
of being overstretched by the combined effects of 
heightened environmental problems, social polari-
zation and economic and political liberalization. The 
political elite has recognized this problem and begun 
to develop mechanisms to protect against and deal 
with environmental problems and climate impacts. 
However, the government’s capacity to control and 
manage the situation has struggled to keep pace 
with modernization and the dynamism of economic 
growth (Richerzhagen, 2007). As regards preventing 

internal conflicts from escalating into violence, much 
will depend in future on whether the current balance 
between economic capability, the state’s ability to 
govern, and social acceptance or the ‘willingness to 
suffer’ of parts of the population continues to prevail 
(Heberer and Senz, 2006b). The ability to adapt to 
the anticipated climate impacts could thus be a cru-
cial factor in China’s further development. 

7.8 
Caribbean and the Gulf of Mexico

7.8.1 
Impacts of climate change on the biosphere and 
human society

As a result of climate change, the countries in the 
 Caribbean and the  Gulf of Mexico are likely to be 
increasingly affected by major  hurricanes. This could 
further exacerbate social and political tensions in the 
region. 

The Gulf of Mexico and the Caribbean are trop-
ical marginal seas connected to the Atlantic Ocean. 
Countries in the region include many island states 
and the coastal countries of North, Central and 
South America. For the Central American mainland, 
regional climate models based on the A1B scenario 
project a  temperature rise of 1.8–5 °C by 2100; the 
most probable increase under this scenario is 3.2 °C 
(IPCC, 2007a). This rise is higher than the global 
mean. The anticipated rise in temperature will be 
particularly marked in the spring months of March 
to May. For the Caribbean islands, a lower rise in 
temperature of 1.4–3.1 °C with a most probable level 
of 2.2 °C is projected. According to most models, 
the amount of annual precipitation will decrease in 
both parts of the region. In addition, there is likely 
to be an increase in periods of drought and noticea-
bly increased  water stress, particularly on the islands 
(IPCC, 2007a).

Tropical  cyclones are a weather phenomenon par-
ticularly relevant to the region. Climate warming 
leads to an increase in the sea surface temperatures, 
and high surface temperatures provide the energy 
source for tropical cyclones. An increase in the inten-
sity of such cyclones while the climate is warming is 
therefore plausible, and a correlation between sea 
surface temperature and tropical cyclone intensity 
has already been observed (Emanuel, 2005; WBGU, 
2006; Section 5.1.3). Because tropical cyclones often 
generate flood waves several metres high, this puts 
lower-lying coastal areas at major risk from floods 
– especially in view of global sea-level rise (IPCC, 
2007b).
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Hurricanes already frequently cause considera-
ble loss of life and property; a single event can often 
result in more than 1,000 deaths and cause damage 
of over US$1,000 million. Examples are Hurricane 
Mitch in  Nicaragua and  Honduras, which claimed 
over 18,000 lives, the regular storm and flood  dis-
asters in  Haiti and Hurricane Katrina in the USA, 
which took 1,322 lives (CRED, 2006). Such disas-
ters have a major impact on the development of the 
affected regions; some have also triggered conflict 
(Section 3.2.2).

In addition, hurricanes represent a major threat to 
the oil and gas infrastructure in the United States part 
of the Gulf of Mexico. There are over 800 manned 
drilling platforms in the area, connected by an elab-
orate pipeline network to the refineries on the coast 
of the United States. The refineries on the Gulf of 
Mexico are also used to process foreign oil of inferior 
quality. The region therefore plays a crucial role in 
the United States’ supply of fuel and gas. Past natural 
disasters, in particular the hurricane season of 2005, 
caused major damage to the oil and gas infrastruc-
ture and led to losses of extraction, transport and 
refinery capacities that lasted for many months. As 
a result, the USA had to resort to using strategic oil 
reserves in order to sustain the country’s energy sup-
ply (Bamberger and Kumis, 2005; Energy and Envir-
onmental Analysis, 2005).

The  sea-level rise will particularly affect the flat 
coastal areas of the United States and Mexico along 
the Gulf of Mexico (IPCC, 2007b). In contrast to 
the situation in the Pacific, sea-level rise does not 
threaten the very existence of island states in the 
Caribbean, but it will have serious consequences for 
both coasts and islands in the region. These effects 
will include  flooding of coastal plains and increased 
 coastal erosion. 

In the Caribbean it is likely, in addition, that pre-
cipitation variability will increase markedly, with 
periods of drought and intense precipitation events 
representing the two extremes. The effects of intense 
precipitation events can be as destructive as those of 
hurricanes: during such an event in  Venezuela in 1999, 
30,000 people lost their lives as a result of landslides 
and floods (CRED, 2006).  Droughts may also become 
a more significant problem in parts of the region, and 
may, due to non-sustainable  land use – particularly 
in Honduras, Costa Rica, Nicaragua,  Cuba and the 
 Dominican Republic – result in increased soil degra-
dation and eventually desertification (USDA, 1998; 
MA, 2005b). The consequences in many places will 
include additional agricultural losses and increased 
risk of disasters (Section 6.4.2.1). Grain harvests could 
fall by up to 30 per cent by 2080 (IPCC, 2007b). 

7.8.2 
Political and economic situation in the region

According to the  Human Development Index, the 
USA,  Barbados,  Costa Rica,  Saint Kitts and Nevis, 
the  Bahamas, Cuba, Mexico,  Panama and  Trinidad 
and Tobago are highly developed (UNDP, 2005b). 
Almost all other countries in the region lie in medium 
positions on the index. Haiti is the only country in the 
region with a low index. 

Economically the region is very diverse: the USA 
is the largest economy in the world with a very high 
per capita income. Neighbouring Mexico is an emerg-
ing country with relatively strong economic power. 
Venezuela’s affluence is due largely to its major oil 
reserves. For the majority of countries in Central 
America, the export of clothing is of great economic 
importance. The proportion of export revenue attrib-
utable to this sector is 28 per cent in  Guatemala, 50.2 
per cent in El Salvador and 59.9 per cent in Hondu-
ras. Costa Rica and Mexico also export large quanti-
ties of electronic goods (WTO, 2006). The USA is the 
most important trading partner for almost all coun-
tries in the region; it is likely that economic linkages 
will increase further under existing and future free 
trade agreements. 

In some Caribbean island states (Dominican 
Republic, Barbados, Saint Kitts and Nevis and oth-
ers),  tourism has become a crucial economic factor. 
Nevertheless,  agriculture remains extremely impor-
tant in most Caribbean and Central American coun-
tries, providing the majority of the population with 
a basic income or a livelihood through subsistence 
production. In the Central American countries, in par-
ticular, wealth is very unequally distributed: accord-
ing to their Gini coefficients, Honduras, Mexico, Nic-
aragua,  Colombia and Panama have a high inequal-
ity of income distribution (CIA, 2006). 

For many inhabitants of the region,  emigration 
is an attractive economic option. In many coun-
tries remittances from migrants have become an 
important economic factor. In Haiti such remit-
tances account for more than half of GDP, while in 
Jamaica and Honduras the figure is 17 per cent and 
16 per cent respectively. Mexico is the largest recipi-
ent of remittances from abroad in the world, receiv-
ing US$21.8 thousand million annually (Fajnzylber 
and López, 2006). The most important destination 
region for Latin American migrants is still the  USA. 
The USA’s increasing attempts to close its borders to 
migration from Latin America, for example by erec-
ting a border wall to deter illegal migrants, fuel dis-
cord between it and its neighbours (HIIK, 2006).

Various conflicts, some of them armed, are taking 
place in the region. Colombia has for many decades 
witnessed violent conflict between left-wing rebel 
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groups, the central government and right-wing para-
militaries. Intense armed conflict has been taking 
place in Haiti for more than 20 years; the central gov-
ernment has permanently lost control of large parts 
of the country and since 2004 a UN peace mission 
has been attempting to stabilize the situation there. 
In  Belize there were violent clashes between police 
and demonstrators at the beginning of 2005. In 2006, 
internal political tensions in the Mexican state of 
Oaxaca erupted violently, resulting in many deaths.

Since 2000, Venezuela has been locked in an inter-
nal ideological conflict in which the populist left-
wing government of President Hugo Chávez and the 
established middle class confront the large landown-
ers. As one of the last remaining Cold War-era sys-
tem conflicts, the relationship between Cuba and 
the USA is also important for security in the region. 
However, violent escalation of this situation appears 
very unlikely. 

In addition, there are a number of other conflicts 
that, on the whole, are taking place non-violently. 
These include disputes between Costa Rica and 
 Nicaragua and between Colombia and Venezuela. In 
Guatemala and Mexico there are also considerable 
internal political tensions (HIIK, 2005). 

7.8.3 
Conclusions

The analysis shows that the region will be exposed 
to considerable social and political risks. The anti-
cipated increase in severe tropical cyclones is likely 
to have a negative impact on all the countries in the 
region, particularly those of Central America. After 
Hurricane Mitch in 1998, it was estimated that the 
event had set back economic development in the 
most severely affected developing countries by sev-
eral decades (IDA, 2006). More frequent incidence 
of such  extreme events is therefore likely to lead to 
permanent economic destabilization in many parts of 
the region. This is all the more probable because, with 
few exceptions (Cuba, USA), the countries of the 
region have few effective disaster prevention meas-
ures in place. 

Moreover, in many parts of the region there is 
a latent risk of conflict that erupts repeatedly in 
armed disputes. Since weak  governance structures 
are a feature of most of the countries of Central 
America and the Caribbean, it can be assumed that 
climate-induced environmental changes will mark-
edly increase the existing risk of conflict. The vulner-
ability of the oil and gas infrastructure in the Gulf 
of Mexico represents a further important factor in 
regional and global crisis susceptibility. Short-term 
disruptions of oil and gas production already have 

significant economic and sometimes political conse-
quences. Increased frequency of severe hurricanes in 
the Gulf of Mexico could therefore have global eco-
nomic and political consequences. 

The economies of many countries in Central and 
 South America are stabilized by migration to the 
USA and the remittances sent back to families in the 
migrants’ countries of origin. Therefore the USA’s 
attempts to limit migration already entail a risk of 
social upheaval. In the wake of climate change and 
its anticipated effects on the Caribbean and Cen-
tral America it can be assumed that migration flows 
towards the USA will increase, and that within Cen-
tral America they will also intensify. In particular, 
people will leave those regions that are especially 
severely affected by extreme events and ecosystem 
degradation. Urban centres will be the primary des-
tinations for migration. In view of the weak govern-
ance capacities in the region and the limited employ-
ment opportunities in the cities, it can be assumed 
that here, too, latent conflicts are likely to be exac-
erbated. 

7.9 
Andes region

7.9.1 
Impacts of climate change on the biosphere and 
human society

The most important climate impacts for the coun-
tries of the Andes include major warming and the 
resulting rapid glacier melt. These factors, combined 
with increasing precipitation variability, have ser-
ious impacts on the water supply and on agriculture, 
which is also affected by increased soil degradation 
(IPCC, 2007b).

The  Andes extend along the west coast of the 
South American subcontinent; they pass primarily 
through Colombia,  Ecuador,  Peru,  Bolivia and  Chile, 
but also parts of Venezuela and  Argentina. Climate 
models project warming in excess of the global mean 
by the end of this century;  temperatures are pro-
jected to rise by 1.8–5 °C (mean 3.2 °C) in the north-
ern Andes and by 1.7–3.5 °C (mean 2.5 °C) in the 
southern Andes, with the increase being distributed 
relatively equally across the seasons (A1B scenario, 
IPCC, 2007a). In recent decades a rise in temperature 
has already become apparent in the region; this is 
responsible for progressive  melting of the Andes gla-
ciers. For example, the glaciers in the Peruvian Andes 
have lost 25 per cent of their area in the last 30 years 
alone (Barnett et al., 2005; IPCC, 2007b).
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In the Andes the anticipated precipitation changes 
vary considerably from region to region. It is assumed 
that annual precipitation will decrease in the south-
ern part of the Andes (Chile and Patagonia), while 
the northern Andes – in particular the north of Peru 
– will benefit from a slight increase. It should, how-
ever, be borne in mind that the climate models used 
in control experiments tend to overestimate precipi-
tation along the Andes (IPCC, 2007a). Uncertainties 
are introduced especially by difficulties in modelling 
the interaction between ocean and atmosphere in the 
tropics as well as the atmospheric circulation, and by 
the morphology of the high, narrow mountain range 
of the Andes. 

The majority of the local population is dependent 
on  meltwater from the Andes glaciers, either directly 
for household and industrial water supplies or indi-
rectly via the generation of electricity. Accelerated 
melting of the Andes glaciers, such as is already meas-
urable (Barnett et al., 2005) and expected to con-
tinue (IPCC, 2007a), will have a severely detrimen-
tal effect on the regional  water budget and thus also 
on the  availability of water for the population. Water 
 resources for people and the environment are used 
very differently in different regions, with impacts on 
both agriculture and industry (Liniger et al., 1998; 
Mark and Seltzer, 2003). Ecuador, the coastal area of 
Peru and parts of Bolivia and  Argentina are already 
characterized by non-sustainable agricultural  irriga-
tion practices – that is, the sustainable water yield is 
less than the amount consumed by agricultural irri-
gation (MA, 2005a). 

An additional problem is soil  degradation, which 
is rated as medium to high in large areas of the Andes 
countries (Oldeman et al., 1991). The reason for this 
is non-sustainable land use – particularly deforest-
ation, but also overgrazing. In some locations, for 
example on the west coast of Ecuador, salination is 
the primary type of soil degradation. The salination 
problem might initially be improved by accelerated 
melting of the Andes glaciers (if more water is avail-
able, salination can be counteracted by methods such 
as targeted over-irrigation), but in the long term the 
more or less complete disappearance of the glaciers 
will cause a general shortage of water as a resource 
for agriculture. Combined with higher tempera-
tures, this will increase the risk of humanly induced 
desertification – which is already high to very high – 
for the west coast of Ecuador and for parts of Chile 
and Peru. 

7.9.2 
Political and economic situation in the region

The effects of climate change depicted above affect 
countries that currently have only limited capa city 
for adaptation and conflict resolution. While all the 
countries in the region are formally constituted as 
democracies, with the exception of Chile they are 
politically unstable, not democratically consolidated, 
more than averagely corrupt and characterized by 
significant deficits in the rule of law (Hagopian and 
Mainwaring, 2006; Mainwaring et al., 2006; Sample 
and Zovatto, 2006). In Colombia the armed conflict 
between the drugs mafia, paramilitary groups, guer-
rillas and officers of the state has, in addition, led to 
erosion of the state monopoly on the use of force. 
Against this background it is currently hard to con-
ceive of political reforms or a sustainable formula-
tion of policy, especially where these run counter to 
the interests of powerful groups. 

The democratization processes of the late 1970s 
and 1980s in Bolivia, Ecuador and Peru, combined 
with economic reforms, have triggered major socio-
economic  distribution conflicts in already strongly 
divided societies. Groups that had previously been 
economically, politically or ethnically disadvantaged 
have used their newly acquired rights to demand 
removal of privileges of traditional elites, thereby 
exacerbating and diversifying these distribution con-
flicts. Due to continuing socio-economic distortions 
and inequalities that from time to time favour cir-
cumstances resembling civil war in Peru (Sendero 
Luminoso, or Shining Path), there has been an ero-
sion of political parties and a renewed increase in 
populist rule since the 1990s (O’Neill, 2005; Roberts, 
2007). A similar process has developed in Colombia 
and Venezuela. In both of these countries, non-trans-
parent patronage and clientele networks had led to 
the formation of entrenched political structures that 
massively disadvantaged large sections of the popu-
lation. With the base level of social conflict already 
high, radical political and economic liberalization 
measures triggered the erosion of the functionality 
of the state in both cases. 

Despite macroeconomic stabilization and at least 
moderate overall growth, attempts to reduce pov-
erty have been unsuccessful and economic distribu-
tive justice has not gone far enough. The societies of 
the Andes region therefore have some of the high-
est income disparities in the world and meeting basic 
needs is beyond the reach of large sections of the pop-
ulation  around 60 per cent in Bolivia, 50 per cent in 
Ecuador, Peru and Colombia and around 20 per cent 
even in relatively affluent Chile are poor (ECLAC, 
2006). The deficits in the political systems are there-
fore to a significant extent responsible for the 
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 unresolved social problems of the region. From the 
point of view of environmental policy and the ability 
to adapt to anticipated climate impacts, it is worry-
ing that, in order to solve their problems of legitima-
tion and governance, governments are focusing pri-
marily on rapidly increasing agricultural exports and 
intensifying resource extraction while having very lit-
tle in the way of coherent strategies for sustainable 
resource management or being unable to implement 
appropriate strategies. 

The resurgence of development strategies based 
on the export of resources particularly affects the 
 Amazonian regions of the Andean countries. Rapid 
extraction of resource reserves creates short-term 
macroeconomic stability and growth and secures 
the privileges of powerful interest groups. Exports 
in all the Andean countries are based primarily on 
resources (mining, oil, gas) and – depending on cli-
matic conditions – on agricultural products; the impor-
tance of processing industries has declined during the 
economic reforms of past decades. This trend, as well 
as having negative environmental consequences, has 
amplified social disparities in the regions concerned 
and increased the potential for conflict. For exam-
ple, it has given rise to conflict between  indigenous 
groups, migrants, private and nationalized companies 
and government bodies in the lowlands of Ecuador 
and Peru. The Peruvian government, in particular, is 
attempting to force up agricultural exports and fol-
low the Chilean model; to this end the coastal regions, 
which already have a relatively limited water supply, 
are earmarked for the expansion of Peruvian  agricul-
ture. Major infrastructure projects (such as diversion 
of rivers in the Lambayeque region of northern Peru) 
take very little account of environmental aspects or 
integrated water management criteria. This results in 
inefficient use of scarce water resources and is likely 
to increase allocation conflicts between water-rich 
and water-poor parts of the country in the medium 
term. 

Nevertheless, for the Andes region as a whole, a 
gradual increase in awareness of environmental issues 
is discernible; this has led, for example, to establish-
ment of environment ministries and agencies and 
inclusion of environmental principles in countries’ 
constitutions (for example in Colombia). In addi-
tion, government development cooperation and the 
activities of NGOs are helping to put environmental 
issues on the agenda and bring about improvements 
in environmental legislation. 

A central hurdle for a sustainable policy that would 
enable forward-looking climate adaptation steps to 
be taken is the incoherent administrative structure of 
the countries in question. Currently observable con-
flicts of relevance to the environment do not affect 
the entire country, but local or regional areas. The rel-

evant authorities in the region (central government, 
provinces, municipalities), however, lack clear admin-
istrative responsibilities and appropriate resource 
endowment (Faust, 2006; Faust and Harbers, 2007). 
This makes it more difficult to design and implement 
coordinated local and national adaptation meas-
ures for a forward-looking environmental policy that 
would prevent conflict. A coherent decentralization 
strategy oriented towards local authorities cannot 
be identified in any of the Andes countries with the 
exception of Chile; instead, such strategies are ham-
pered by the political conflicts associated with them 
(Falletti, 2005; Daughters and Harper, 2006). In addi-
tion, the fact that political and legal responsibilities 
are often unclear and laws are not effectively imple-
mented encourages disputes between different levels 
of government, as a result of which conflicts proceed 
in a less predictable and less focused manner. 

In the case of future water scarcity in the  Lima 
region caused by glacier melt accelerated by cli-
mate change, the problems arising from a situation 
in which conflict management is rarely process-ori-
ented are already apparent (Section 6.2.3). It is true 
that Lima can exert considerable pressure on central 
government on account of its political and economic 
significance. However, it is questionable whether the 
individual municipalities within Lima can solve the 
anticipated conflicts effectively between them. It is 
equally doubtful whether an equitable solution can 
be found to the allocation between the Lima region 
and neighbouring regions that have less negotiating 
power. Even for the allocation of water beyond pro-
vincial boundaries there is as yet no institutional struc-
ture in Peru; this encourages politicization of antici-
pated  water conflicts in connection with the planned 
intensification of the agricultural export industry. 

In addition, there are problems of cooperation 
between states in solving environmental problems 
that involve more than one country. Since the 1960s, 
there have been moves to develop cooperation and 
integration in the Andes region, but these efforts 
have been repeatedly undermined by the particu-
lar interests of individual governments and a height-
ened nationalism among the people. Numerous long-
standing border conflicts – such as those between 
Ecuador and Peru, Peru and Chile, or Chile and 
Bolivia – amplify the difficulty of cross-border coop-
eration in matters of environmental policy or sustain-
able resource management. 

7.9.3 
Conclusions

The countries of the Andes are severely affected by 
climate change as a result of significant warming, the 
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rapid glacier melt that this causes and increasing pre-
cipitation variability. Above all, serious impacts on 
the population’s water supply and on agriculture are 
to be expected. The societies concerned already face 
major political and socio-economic challenges and 
are characterized by political disputes and conflicts 
over the allocation of scarce resources. The (partial) 
destruction of the  rainforest and water scarcity – 
amplified by largely non-sustainable water usage and 
population growth – have so far resulted mainly in 
conflicts that are limited to local and regional areas. 
Even though it is likely that there will be a gradual 
shift in awareness among the population and some 
sections of the political elite as a result of the increas-
ing pressure of problems in the region, countries 
other than Chile are comparatively poorly equipped 
to meet the additional challenges arising from cli-
mate change effectively. As a result of political insta-
bility and economic pressure, political planning is 
extremely short-sighted; there are serious defects 
in the administrative structure of the state, deficien-
cies in the rule of law and a low level of cooperation 
between countries. Hence, in the near term, iterative 
learning processes are possible, but the development 
of a long-term adaptation strategy is unlikely. It must 
therefore be assumed that climate change and the 
environmental changes that it causes will in future 
exacerbate existing political tensions and conflicts in 
the Andes region. 

7.10 
Amazon region

7.10.1 
Impacts of climate change on the biosphere and 
human society

The Amazon rainforest is the largest contiguous 
expanse of tropical forest in the world, harbour-
ing a significant proportion of all terrestrial plant 
and animal species (IPCC, 2007b). The Amazon 
basin extends over eight Latin American countries; 
around 60 per cent of the basin lies in  Brazil, while 
the remaining 40 per cent is divided among Bolivia, 
Peru, Colombia, Venezuela, Ecuador,  Suriname and 
 Guyana. Around 50 per cent of  precipitation in the 
Amazon region is generated by evapotranspiration 
in the region (Schubart, 1983; Salati, 1987). The most 
major problem in the Amazon region is continuing 
deforestation. If present trends continue, 30 per cent 
of the Amazonian forest could have disappeared by 
2050. The resulting regional climatic changes could 
lead to ‘savannization’, particularly of the eastern 
Amazon area; this will be significantly amplified by 

global climate change. The transformation of tropi-
cal rainforest into dry grassland savannah would lead 
to the extinction of a significant number of species 
(IPCC, 2007b). 

For the Amazonas region of northern Brazil, 
regional climate projections based on the A1B scen-
ario predict a rise in  temperature by 2100 of 2.6–
3.7 °C against a 1990 baseline; such a level of warming 
is 30 per cent above the global mean (IPCC, 2007a). 
These model projections are robust and accord well 
with the warming already recorded in the 20th cen-
tury. The seasonal change in temperature distribution 
shows a trend towards more marked warming in the 
months of June to August compared to the months 
of December to February, thus reducing the annual 
temperature range (IPCC, 2007a).

Changes in the regional distribution of precipita-
tion are always hard to predict, and in the Amazon 
region the difficulty is increased by the very impor-
tant interactions between vegetation and climate, and 
by the effect of the high but narrow mountain range 
of the Andes. Both factors are poorly depicted in cur-
rent models. A further factor contributing to the level 
of uncertainty is the future trend of the  El Niño phe-
nomenon, which leads to significant droughts in the 
Amazon region. At present, therefore, it is impossible 
to make any statement about future changes in mean 
precipitation (IPCC, 2007a). However,  droughts will 
occur in future as a result of the significant warming 
of the Atlantic and the associated changes in atmos-
pheric circulation, irrespective of the El Niño phe-
nomenon (Cox et al., 2004; Shein et al., 2006).

In the Amazon region, the year 2005 was nota-
ble for its extraordinary dryness. This unusual event 
could be a herald of the drought years that, accord-
ing to climate projections, will occur ever more fre-
quently in the region. According to model calcula-
tions of the Hadley Centre (HadCM3), from 2050 
onwards the Amazon region will be able to absorb 
less and less carbon from the atmosphere. Higher 
air temperatures combined with increasing dryness 
will reduce carbon fixing by the rainforest; the effect 
will be amplified by a further decrease in the area of 
the rainforest. In the models of Cox et al. (2000), this 
reduction of carbon storage in the Amazon region 
results in the terrestrial  biosphere becoming a glo-
bal source of carbon in future. More recent predic-
tions assume that, in the extreme case, 65 per cent 
of the Amazon forest area will disappear by 2090 as 
a result of increasing incidence of droughts (Cox et 
al., 2004; Hutyra et al., 2005). The transformation of 
the Amazon basin into a savannah landscape (IPCC, 
2007a) would release additional carbon dioxide into 
the atmosphere, which would in turn accelerate cli-
mate change (Section 5.3.4).

7 Hotspots of climate change
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Clearing of the Amazon rainforest (Nepstad et al., 
1999) reduces air humidity because there is less tran-
spiration from  vegetation; there is then less precipita-
tion. The air over the deforested areas heats up more 
markedly than that over the forest, which in turn 
influences the local climate and thus the neighbour-
ing vegetation. Moreover, the complete removal of 
biomass after clearing (including the burning of roots 
and vegetation remaining after harvesting) releases a 
noticeably larger quantity of CO2 than is taken up by 
subsequent field crops (Morton et al., 2006). In addi-
tion,  clearance results in considerable fragmentation 
of ecosystems and within a very short time leads to 
increased erosion and to soil degradation. 

Rising temperatures, increasing droughts and soil 
degradation have serious consequences for agricul-
ture. In tropical regions it is generally assumed that 
warming of as little as 1–2 °C has a negative impact 
on grain production. As further warming takes place, 
all crops in tropical countries will be affected by fall-
ing harvests (IPCC, 2007b). In the case of the Ama-
zon region, it is calculated that even moderate warm-
ing will reduce yields of  wheat and maize by around 
30 per cent and 15 per cent, respectively, as a result 
– in particular – of heat stress and water shortage. In 
the case of typical market crops, simulations of the 
effects of moderate warming predict varying results: 
while the areas suitable for growing coffee are likely 
to shrink considerably in extent,  soya yields are fore-
cast to rise – at least temporarily – by around 25 per 
cent (IPCC, 2007b). 

Inland fishing would also be affected. This would 
have negative consequences for the rural population, 
because fish is their primary source of animal pro-
tein (Waichman et al., 2002). Fish stocks are already 
under threat as a result of overfishing. With increas-
ing dryness and rising temperatures, the natural hab-
itat of many fish species dwindles. The drying up of 
channels linking inland lakes and rivers interrupts the 
cycles of reproductive migration; unable to migrate, 
an excessive number remain in the lakes, where they 
suffocate as water levels fall. In drought years the 
reproduction rate therefore falls drastically. In addi-
tion, the low water level can cause agricultural pes-
ticide residues to become concentrated in rivers and 
lakes to toxic levels. 

A further aspect is disruption of transport routes. 
The water level in the rivers may sink dramati-
cally, with the water turning to mud; in many areas 
the result is that the only transport routes become 
impassable. Forest and bush fires occur frequently in 
drought years, often affecting large areas and severing 
important land transport routes. The negative conse-
quences affect not only the transport of goods but 
also the medical care of the population. The effects 

of sea-level rise on the Amazon delta have not yet 
been studied. 

7.10.2 
Political and economic situation in the region

Brazil is the most important country for the devel-
opment of the Amazon region. In the government’s 
view, the region functions as a hinterland that has yet 
to be opened up. Although the Amazon region con-
stitutes 58 per cent of the land area of Brazil, it is 
home to only 8 per cent of the population and con-
tributes only 5 per cent of GDP (IBGE, 2007). The 
Amazon region’s resources play an important role in 
the expansion strategies of private and public stake-
holders. Resource use is already an issue with major 
potential for conflict in the region. 

The Amazon region was opened up in the 1960s 
through the construction of cross-country highways. 
Site development was financed by public funds and 
served the economic valorization of the area’s pro-
ductive resources (Mahar, 1988). The land was first 
offered to large businesses for cattle-rearing; then the 
rural population from the north-east, an area plagued 
by drought, was to be settled there. Since the 1970s, 
ore deposits have been mined, large  hydropower 
plants have been built and the settling of small farm-
ers has been extended. The result has been a growth 
in population and a 17 per cent reduction in the area 
of forest (INPE, 2007). 

Since the 1990s, the deforestation dynamic has 
developed independently of public investment. 
Cross-country highways are increasingly being built 
by financially powerful sawmill owners, cattle rear-
ers and soya farmers. Cattle rearers and soya farm-
ers have an eye on major export markets, because 
Brazilian meat and soya exports have increased sub-
stantially in the wake of the BSE crisis in Europe. 
Brazil has the largest cattle herd in the world (200 
million head in 2003; IBGE, 2007) and is the world’s 
second-largest soya producer (52 million t in 2006); 
whereas the Amazon region currently remains mar-
ginal as a production location for exports. The savan-
nahs in the south of the Amazon region have already 
been opened up for soya cultivation through soil 
improvements, and large areas in the dry region 
around Santarém in the central Amazon region are 
now being cleared. The vast expansion in production 
of  bioethanol from sugar cane in the south and south-
east of the country is in part replacing the cultivation 
of soya in the Amazon region. The Amazon region is 
also being considered for the production of fuel from 
biomass. 

In terms of GDP, Brazil is one of the leading 13 
economies in the world. Between 1995 and 2005 
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GDP grew on average by 2.1 per cent annually. Real 
growth was particularly strong in agriculture, where 
it was driven primarily by animal production. Eco-
nomic growth has improved the income situation 
of all population groups; nevertheless, income dis-
parities in Brazil are among the largest in the world 
(UNDP, 2005b). Poverty in Brazil is concentrated 
regionally in the dry north-east and the Amazon area 
(Brazil, 2004). The situation is worst for the  indige-
nous population. The expansion of large cattle and 
soya farms has led to a noticeable increase in vio-
lent conflict and in expulsions of small farmers in the 
Amazon region (CPT, 2007). But also the majority 
of large landowners have no title to the land.  Clear-
ance is usually carried out without regard to statutory 
requirements, but the majority of these offences go 
unpunished. These conflicts over land and resources 
may increase as farmland is further expanded and as 
a result of the effects of climate change. 

Tensions are also to be expected in the Andean 
countries, because significant migration from the 
mountain regions to the Amazonian lowlands is tak-
ing place, bringing with it the familiar consequences 
of deforestation, minoritization and displacement of 
indigenous peoples. This migration is directly or indi-
rectly encouraged by governments, for example by 
stripping protected areas retrospectively of their sta-
tus in order to develop them for economic use. Since 
the source areas of the most important Amazonian 
rivers lie in the Andes, the destruction of the forest 
in this part of the Amazon region has particularly 
drastic consequences, influencing as it does the water 
supply of the entire area, including the Brazilian low-
lands. 

While the measures taken by the Brazilian govern-
ment to protect the Amazon region from over-exploi-
tation of natural resources have improved, there are 
still conflicts of goals between environmental plans 
(protected areas) and plans for the energy and trans-
port sectors (building of  hydropower plants, gas pipe-
lines, roads). After the deforestation rate rose very 
sharply in 2002 and 2003, special measures for tack-
ling deforestation were agreed. However, only the 
monitoring measures of the environment ministry 
have so far been implemented. Improvements in the 
awarding of land titles and in environmental impact 
assessment have not yet been achieved. The range 
and effectiveness of the government’s measures is 
significantly compromised by general governance 
weaknesses in the areas of rule of law and control 
of corruption (World Bank, 2005b). However, the 
government has for some years been attempting to 
strengthen the state’s monopoly on the use of force 
and improve adherence to the law in the region. 

With the publication of the IPCC’s Fourth Assess-
ment Report, climate change has become an inter-

nal political issue. Brazil participated proactively and 
constructively in international climate negotiations, 
and the environment ministry subsequently took up 
the issue with great resolve. Brazil is also involved 
in regional cooperation on environmental policy and 
is the strongest member of OTCA (Organização do 
Tratado de Cooperação Amazônica), which focuses 
on cooperation to ensure the sustainable develop-
ment of the Amazon region. With the transfer of the 
permanent secretariat to Brasilia in 2003, Brazil has 
assumed responsibility for the further development 
of this organization. 

7.10.3 
Conclusions

If the changes anticipated for the Amazon region as 
a result of global warming occur, life in the region 
will become more and more difficult, not only for 
small farmers. It will no longer be possible to use the 
Amazon region as a location for expansion of large-
scale agriculture or as a destination area for poverty-
induced migration. At the same time yields in the tra-
ditional, better developed agricultural regions in the 
south, the centre and the south-east of Brazil will fall 
as a result of the reduced availability of water and 
higher temperatures. This may lead to a crisis situ-
ation developing in the agricultural sector, because 
soya and coffee are the third and fifth most impor-
tant export goods respectively. In consequence, strug-
gles over the allocation of land could intensify and 
the already high potential for violence could increase 
further. Scope for conserving  biodiversity in the Ama-
zon region would narrow even more. 

In addition, the role of Brazil as a stabilizing factor 
and leading regional economy in Latin America could 
be weakened. Brazil is one of the few countries that 
perceives itself as a democracy and, despite internal 
tensions, it can ensure a relatively high degree of pol-
itical stability. It is an important partner of the OECD 
in developing global solutions to problems and driv-
ing forward global regimes. If the country is taken 
unawares by the effects of climate change, it will have 
significantly less capacity for attending to projects of 
regional and  global governance in addition to deal-
ing with internal  crises. This is particularly important 
because other Latin American countries will also be 
significantly affected by climate change and might 
turn to Brazil with requests for support (Section 6.9). 
If Brazil were to give lower priority to the needs of 
the Amazon region and world climate policy than to 
short-term national trade and energy interests, this 
would have a negative impact on its ability to prevent 
or handle crises in the Amazon area. 

7 Hotspots of climate change



8Climate change as a driver of 
social destabilization and threat 
to international security

The discussion in Chapters 5 to 7 has shown that cli-
mate change is altering the natural systems that sup-
port human societies worldwide. These transforma-
tion processes translate into the four conflict con-
stellations set out in Sections 6.2–6.5, in a manner 
moderated by the specific geographical and social 
conditions. Those conflict constellations show how 
climate change can become a driver of social  destabi-
lization in several regions of the world. The following 
analysis in Section 8.1 highlights structural attributes 
of these climate-induced conflicts that clearly differ 
from the conflicts surrounding environmental degra-
dation and resource scarcity explored in Chapter 3.

Given the importance of   climate policy for inter-
national security, Section 8.2 discusses the prospects 
for effective climate policy in the coming two dec-
ades – the time remaining for the international com-
munity to avert dangerous climate change. Forecast-
ing international policy processes is extremely diffi-
cult. Hence three scenarios are presented that out-
line possible and conceivable futures. This instrument 
makes it possible to gain a glimpse of the bifurca-
tions in development trajectories facing climate pol-
icy in the coming years. Finally, Section 8.3 examines 
the possible impacts upon the international system 
of the social destabilization dynamics previously ana-
lysed. The analysis reveals that, above and beyond 
the regional  crises that climate change will probably 
induce, challenges to the global governance system 
will arise that may undermine international  stability 
and security. 

8.1 
Climate-induced  conflict constellations: Analysis 
and findings

8.1.1 
 Key factors determining the emergence and 
amplification of conflicts

The analysis of the four conflict constellations driven 
by climate change, undertaken in Chapter 6, reveals 

the processes of social destabilization induced by cli-
mate change and the associated patterns of conflict, 
and thus provides the basis for an assessment of the 
various influences and key factors in terms of their 
conflict relevance (Table 8.1-1). Some of the key 
factors can be influenced by political action, which 
makes them important starting points for the recom-
mendations for action presented in Chapter 10.

 State constitution, political stability
The constitution of a state (democratic, autocratic) 
does not, per se, appear to have any direct impact 
upon its coping capacities in situations of crisis or 
conflict. Nonetheless, societies in transition from 
authoritarian to democratic forms are particularly 
susceptible to crisis and conflict. Moreover, analysis 
of the ‘Climate-induced decline in food production’ 
and ‘Climate-induced increase in storm and flood 
disasters’ conflict constellations shows that disasters 
regularly heighten dissatisfaction with a government 
perceived to be illegitimate, especially in situations 
where there is a pressing need for action. Environ-
mentally induced social challenges or even destabi-
lization can thus become catalysts for processes of 
delegitimation of governments, and may therefore 
contribute to an escalation of conflict to the point at 
which political order collapses. This finding is rele-
vant to African countries, most of which are in such 
phases of transition; these countries will be affected 
by climate change and their societies will come under 
pressure to adapt. This nexus may also become rele-
vant to China. 

Governance structures
The factor of governance is paramount in all conflict 
constellations. Whether climate-induced pressures 
upon societies erupt into crisis and conflict depends 
primarily upon the performance and problem-solv-
ing capacity of the states in question. A confluence 
of weak state institutions with processes of social 
overstretch induced by climate change thus harbours 
great potential for conflict. Building and strength-
ening national and international governance struc-
tures (developing viable administrative structures, 
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change could therefore lead to a further increase in 
the number of weak and fragile states and thus to a 
greater likelihood of violent conflict.

  Economic performance and  distributional 
equity
The economy of a country is particularly vulnerable 
to climate impacts if the agricultural sector accounts 
for a large proportion of employment and value cre-
ation. The ‘Climate-induced degradation of freshwa-
ter resources’ and ‘Climate-induced decline in food 
production’ conflict constellations illustrate that 
agriculture-based developing country economies 
will be hit particularly hard by the impacts of climate 
change. Because many of these countries lack the 
financial capacity to import food or to adapt water 
management in order to compensate for mounting 
resource scarcity, social crises are likely. Moreover, 
the high economic costs can further impede devel-

8 Climate change as a driver of social destabilization and threat to international security

strengthening the judiciary, improving  disaster man-
agement) are therefore extremely important. This 
is particularly apparent in the case of functioning 
national and international water resources manage-
ment systems, which are pivotal in helping to prevent 
crisis. The ‘Climate-induced increase in storm and 
flood disasters’ and ‘Environmentally induced migra-
tion’ conflict constellations also confirm this finding. 
Here, too, disaster management and refugee manage-
ment essentially determine whether critical develop-
ments arise at all. The finding applies not only to the 
specialized institutions responsible for crisis manage-
ment; the fact is that the better and the more effec-
tively a state as a whole performs its regulatory and 
steering functions, the less likely it is that a crisis will 
escalate into violent conflict. Climate change will 
impact especially hard on those regions of the world 
in which states with weak governance and prob-
lem-solving capacity already predominate. Climate 

Table 8.1-1
Key factors determining the emergence and amplification of conflict constellations.
DCs = developing countries, ICs = industrialized countries
Source: WBGU

Key
factors

Confl ict
constellation

State constitu-
tion, political 
stability

Governance 
structures

Economic 
performance 
and distribu-
tional equity

Social 
stability and 
demographics

Geographical 
factors

International 
power distri-
bution and 
interdepend-
ency

Degradation 
of freshwater 
resources

General relevance Effective national 
and international 
water management 
prevents crisis

High confl ict poten-
tial in DCs due to 
great dependence 
upon agricultural 
sector

High risk of 
water crises due to 
rising demand in 
conjunction with 
stagnating supply

High risk of local 
confl ict in catch-
ment areas

Risk of regional 
destabilization 
(‘spillover’)

High confl ict 
potential due 
to disparate 
national interests 
and local needs

Decline in food 
production 

General relevance High confl ict 
potential where 
land-use rights are 
inequitable

High confl ict poten-
tial in DCs due to 
great dependence 
upon agricultural 
sector

High risk of 
food crisis due 
to drought and 
population growth 
and density

Risk of regional 
destabilization 
(‘spillover’)

Major relevance 
of world market 
conditions in 
cases where agri-
cultural produc-
tion declines

Increase in 
storm and fl ood 
disasters

General relevance

Acute pressure to 
act compromises 
government legiti-
macy

Effective disaster 
risk management 
prevents crisis

High confl ict poten-
tial in DCs

Elevated confl ict 
potential in ICs due 
to dependence upon 
complex infrastruc-
tures

High confl ict 
potential due to 
high population 
density and weak 
institutions

Risk of regional 
destabilization 
(‘spillover’)

General 
relevance

Migration General relevance Effective migra-
tion management 
prevents crisis

High confl ict poten-
tial in DCs

High confl ict 
potential due 
to changes in 
or instrumen-
talization of ethnic 
composition

Elevated confl ict 
risk due to mount-
ing resource 
competition 
in destination 
country

General 
relevance

General 
relevance for all 
confl ict 
constellations

Lack of stability 
acts as catalyst

High confl ict risk 
in periods of state 
transition (e.g. 
democratization)

Effective perform-
ance of state gov-
ernance functions 
forestalls crisis and 
confl ict

Poverty and socio-
economic disparities 
increase susceptibil-
ity to crisis and 
potential for confl ict

High risk of 
confl ict where civil 
society structures 
are weak

Increased poten-
tial for confl ict 
with neighbouring 
countries

Divergent 
impacts of 
economic 
integration and 
world market 
conditions

Cooperative for-
eign policy and 
action forestalls 
confl ict
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International  power distribution and 
 interdependency
The distribution of power among states can play a 
role in the de-escalation or escalation of a conflict. 
For instance, the analysis of the ‘Climate-induced 
degradation of freshwater resources’ conflict constel-
lation found that states which may have an incentive 
to wage war over water resources are primarily those 
with high political and military capacity and without 
democracy. World market conditions can impact in 
various ways on the development of a conflict con-
stellation: In terms of  food security, access to world 
markets in situations of declining agricultural pro-
duction is an important factor that may be decisive in 
easing tensions. As the freshwater conflict constella-
tion shows, however, integration within international 
trade systems can also have an adverse effect, for 
instance if transnational economic interests oppose 
local development interests. In general, the follow-
ing applies to all the conflict constellations: (1) If the 
ability and willingness of a state to engage in inter-
governmental cooperation, participate in suprana-
tional forums and join international decision-making 
bodies are high, it is more likely that  agricultural pro-
duction losses, freshwater crises or migration-related 
crises can be mitigated and interstate conflicts pre-
vented. (2) A cooperative international setting and 
well-performing international organizations can help 
improve the prospects of managing the impacts of cli-
mate change and supporting national actors. 

8.1.2 
Reciprocal amplification of conflict constellations

The problems associated with climate change are par-
ticularly likely to develop their critical impact when 
several adverse causal complexes act in concert (Fig. 
8.1-1). Societies and regions are particularly vulner-
able where unfavourable biogeophysical conditions 
(e.g. coastal or arid areas), poverty, high population 
density, weak social and political institutions and pol-
itical instability converge. As indicated in the char-
acterizations of the individual conflict constellations 
(Sections 6.2–6.5), there are, however, also numerous 
interdependencies and feedback effects among the 
four constellations. Interactions hard to predict can 
thus occur, causing policy challenges to grow expo-
nentially.

Interactions among the ‘Food’, ‘ Freshwater’ 
and ‘Migration’ conflict constellations
The linkages between the conflict constellations sur-
rounding food production and freshwater availabil-
ity are readily characterized (Sections 6.2 and 6.3). 
Freshwater is fundamental to food security and pov-

opment. This can entrench development blockages 
and poverty, and thus increase the societies’ suscep-
tibility to conflict. The constellations also show that 
good economic performance does not always insu-
late against the impacts of climate change. Extreme 
weather events are also a threat to the complex infra-
structures of industrialized and  newly industrializing 
countries, particularly in coastal areas. All the con-
flict constellations confirm that pre-existing socio-
economic disparities and inequities in the alloca-
tion of resources such as land or water – even if such 
in equality is merely a matter of perception – can 
contribute significantly to the further escalation of a 
conflict. Distributional equity and  poverty reduction 
therefore play a major role in efforts to prevent and 
manage environmentally induced conflicts.

Social stability and  demographics
Demographic development plays an important role 
in all conflict constellations. The combination of 
high  population density and growth with increas-
ing drought and water stress, for instance, harbours a 
particularly high risk of food crisis. In the same vein, 
the combination of high population density and weak 
state institutions greatly heightens the potential for 
damage and crisis in the event of storm and flood 
disasters.  Ethnicity is a factor of relevance mainly 
in the ‘Environmentally induced migration’ conflict 
constellation. This constellation is particularly likely 
to heighten conflict if, for example,  immigration 
changes the ethnic balance in the destination region 
and if ethnic differences are instrumentalized for pol-
itical purposes. In general, it seems that when a soci-
ety is already significantly destabilized and civil soci-
ety structures are weak, the danger of conflict being 
induced by climate change grows. 

 Geographical factors
All the conflict constellations show that a  destabiliza-
tion of regions through ‘spillover’ effects is possible. 
Migration can heighten the risk of conflict in neigh-
bouring countries or regions, for instance due to grow-
ing resource competition in combination with high 
population density or rebel incursions. The danger of 
spillover can arise in relation to water resources use 
as well, as river catchments and  groundwater reser-
voirs often extend across national borders. Conflicts 
that were initially limited to the local or national level 
can thus destabilize neighbouring countries. As the 
social impacts of climate change are transboundary 
in nature, they can easily cause regions of crisis and 
conflict to expand.

Climate-induced conflict constellations: Analysis and findings 8.1
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erty reduction. 70 per cent of freshwater is used for 
farming. Unfavourable climate-related changes in 
 water availability, for instance as a result of glacier 
melt or greater variability of precipitation, can have 
severe impacts upon the conditions for agricultural 
production and thus upon the livelihoods of rural 
populations. Such trends are amplified by compe-
tition with other forms of resource use, e.g.  hydro-
power and bioenergy, and by pre-existing environ-
mental problems such as soil degradation. Where the 
key political and institutional preconditions for func-
tioning water resources management are absent and 
water crises emerge, food crises can be triggered or 
worsened. Conversely, non-sustainable agricultural 
practices can play a part in causing water stress and 
conflict by overexploiting water resources, or con-
taminating them with fertilizers and pesticides and 
thus rendering them unusable. Pre-existing soil deg-
radation, water scarcity, non-sustainable utilization 
methods (e.g. expansion of unsustainable irrigation 
farming) and resource competition (e.g. due to the 
construction of dams) in combination with poverty, 
weak institutions and political instability can thus 
concentrate and amplify impacts regionally, thereby 
overwhelming institutions and causing crises to esca-
late. 

Finally, in extreme cases, drought or water stress 
will force people to leave their homelands because 
they can no longer cultivate the land and have no 
alternative way of making a living. They might also 
flee war and violence once ecological problems have 
induced a social crisis. Migration can then, in turn, 
become the cause of various types of conflicts in the 
transit and destination regions. A growth in popu-
lation and thus in demand could, for instance, over-
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whelm local water management or lead to further 
demographic pressure, e.g. in coastal conurbations 
at risk of storm surges. Through these mechanisms, 
poor or absent migration management can adversely 
affect water availability and food production as well 
as  disaster risk management structures in the transit 
and destination regions. 

It can be expected that climate change impacts 
will lead to a considerable increase in the number 
of migrants. These migration movements will occur 
mainly between developing countries, but the devel-
oped world will also be a target destination of envir-
onmental migrants. An increase of the associated 
conflicts is therefore likely. Here, too, there are signs 
of self-reinforcing feedback among the conflict con-
stellations, and their concentration in the developing 
world.

The interactions described here can already be 
observed today. In future they will occur more fre-
quently and in new regions. For instance, the popu-
lation of the Sahel zone already suffers drought and 
hunger today. Further contraction of farmland due to 
drought and water shortage and an expansion of the 
drought zones towards the North into the Mediter-
ranean region and towards East and West  Africa will 
amplify the potential for crisis and the probability of 
migration (Fig. 8.1-2). North-western  Brazil is also 
at risk of becoming a new drought-prone area. The 
Andes and Himalayan regions will be particularly 
exposed to the problem of glacier melt and resultant 
 water shortage in the dry months (IPCC, 2007b).

Figure 8.1-1
Conflict constellations as 
drivers of international 
destabilization.
Source: WBGU
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Interactions driven by the ‘Storm and flood’ 
conflict constellation
As a result of climate change, weather extremes such 
as  heavy rains will increase, as will the intensity of 
tropical cyclones. Combined with deforestation in the 
upper catchments of rivers, land  subsidence in urban 
agglomerations and the growing concentration of cit-

ies and settlements in coastal zones,  disaster risks are 
mounting considerably. In some regions of the world, 
coastal zones and entire island groups will be inun-
dated. This will erode the coasts, destroy infrastruc-
ture and wreak economic damage, for instance in 
the  fisheries and  tourism sectors. Large numbers of 
people will be forced to flee abruptly. This will place 
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Tropical stormsDrought Extreme precipitation Glacier melt
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Figure 8.1-2
a) Climate status: Regions in which extreme climatic conditions already prevail today. 
b) Climate future: Regions which could be put at risk in future by unabated climate change. The various climate impacts are set 
out in detail in Chapter 5.
Source: WBGU
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major pressures upon  disaster risk management sys-
tems and upon the coping capacities of the states 
and regions affected. More over, increasing extreme 
weather events lead not only to sudden disasters. They 
also trigger gradual processes of environmental deg-
radation (WBGU, 2006). When the sea level rises, so 
too can the  groundwater, and saltwater may intrude 
into aquifers and rivers. This can lead to the waterlog-
ging and salination of soils, culminating in large-scale 
losses of agricultural and settlement areas. Storm and 
flood disasters thus have the potential to worsen the 
availability of drinking and irrigation water as well 
as soil quality over the long term, and, in conjunc-
tion with other factors, to induce water and food cri-
ses. These processes, too, force large numbers of peo-
ple to move away because of the gradual deteriora-
tion of environmental conditions.

It is mainly in the densely populated river deltas 
of  South Asia, East Asia and South-East Asia that 
this type of interaction will play a key role (IPCC, 
2007b). However, as Fig. 8.1-2b shows, a number of 
other regions will suffer such effects due to  tropical 
storms, e.g. in the Gulf of Mexico, the Pacific Islands, 
the west coast of Australia and the east coast of South 
America (e.g.  Guyana). A number of larger cities in 
Africa will also be put at risk by sea-level rise.

8.1.3 
The new quality of conflicts induced by climate 
change

Research on the  environmental degradation–con-
flict nexus has shown that environmental degrada-
tion has been an important factor in the complex 
causal web of conflict emergence and amplification 
in recent decades, but has rarely been the key fac-
tor (Chapter 3). The environmentally influenced con-
flicts observed until now have generally remained at 
the local or intrastate level. In countries where prob-
lem-solving capacity is high or where there is interna-
tional cooperation, such conflicts can be contained. 
Thus no large-scale escalation of violent conflict trig-
gered by local environmental changes such as land 
degradation, desertification, water shortage or  biodi-
versity loss is presently to be expected (Section 3.4). 

The analysis in Chapters 5–7 does show, how-
ever, that climate-related regional risks of destabili-
zation and violence threaten to gain a new dimen-
sion previously unknown to human civilization if 
climate change is not abated within the next 10–15 
years through effective  climate protection policy. Far-
reaching impacts upon national societies, entire con-
tinents and the international system are then to be 
expected. This results from the new quality of cli-
mate change in terms of the globality of causation 

and impacts, the speed and scale of climate-induced 
environmental effects, the large numbers of people 
affected, and the reciprocal dynamic amplifications 
of conflict constellations. 

The two maps in Figure 8.1-2 provide a global syn-
opsis of the regional distribution of extreme climatic 
conditions today and in the event of unabated cli-
mate change. These maps depict climatic parameters 
as discussed in Chapter 5. Figure 8.1-3 further takes 
account of the social, political and economic condi-
tions that determine the emergence of a conflict con-
stellation in a given region; this map summarizes the 
security risks arising from climate change for a set of 
regions selected as examples. It is based on the regions 
examined in Chapter 7 and their susceptibility to the 
conflict constellations analysed in Chapter 6. As reli-
able regional information on climate change impacts 
is still lacking in many instances, a complete global 
overview cannot be presented here. 

The particular volatility of this issue for interna-
tional relations results from the fact that
– the impacts of climate change are escalating world-

wide and simultaneously (Fig. 8.1-4);
– climate change can only be managed by means of 

international cooperation, whereby regional and 
local strategies need to be deployed in concert;

– there are major disparities between the per cap-
ita emissions of industrialized countries and those 
of developing and newly industrializing countries, 
and these disparities are perceived by the latter as 
an ‘equity gap’.

WBGU has identified the following eight attributes 
that encapsulate this new quality:
• Concentration of conflict constellations in certain 

types of countries. Not all countries are exposed 
equally to the conflict risks arising from climate 
change. Developing countries, and especially the 
 fragile states among them, will be hardest hit. The 
low problem-solving capacities of this group of 
states makes a high conflict potential probable. 
The largest concentration of fragile states is to be 
found in sub-Saharan Africa, where the effects 
of climate change must be expected to include a 
sharply rising number of people affected by water 
shortages (IPCC, 2007b). 

• Cumulation of different conflict constellations in 
one region, and resultant feedback effects and 
interactions. Conflict constellations can reinforce 
each other; this is exemplified by the interaction 
between increasing freshwater scarcity and declin-
ing food production (Section 8.1.2). In the drylands 
of  South America, for instance, increased soil  sal-
ination and desertification are to be expected, 
leading to a heightened risk of food insecurity 
(IPCC, 2007b). Similar feedback effects are antici-
pated in sub-Saharan Africa, where models indi-
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cate a decline in freshwater availability together 
with a decline of farmland and shortened crop 
maturation periods caused by heat stress (IPCC, 
2007b). In the  Himalayas, increased glacier melt 
will cause more mudflows and landslides, destroy-
ing regional infrastructure and greatly hampering 
the external provision of supplies to this mountain 
region. 

• Scale: The potential for crisis and the number of 
people affected will both reach unprecedented 
levels worldwide. Global population amounts to 
around 6.6 thousand million people today, and 
they are exposed in different ways to the conse-
quences of climate change. Coastal communi-
ties, for instance, are affected particularly: In 1995 
some 60 million people lived within the 1-metre 
elevation zone and 275 million within the 5-metre 
zone above mean sea level. Projections of  popula-
tion growth indicate that these figures will rise by 
the end of the 21st century to 130 million (1-metre 
zone) and 410 million (5-metre zone) (WBGU, 
2006). The densely populated major delta regions 
of South, East and South-East Asia (e.g. Ganges-

Brahmaputra or Zhujiang) will be exposed to a 
particularly high flood risk (IPCC, 2007b). 

• Recurrence and a greater frequency of  extreme 
events can undermine all development efforts and 
progress in a region. Models now indicate that in 
the cities of North America already affected in the 
past by  heatwaves, the frequency of such events 
will rise to such a degree that the over-65s in par-
ticular will be exposed to an increased mortality 
risk (IPCC, 2007b). A greater frequency of floods 
and  drought will pose particular risks to people 
dependent upon subsistence farming in lower lati-
tudes (IPCC, 2007b), i.e. especially in Africa, parts 
of Asia and South America.

• Propagation of conflict constellations beyond the 
affected region: Environmental  migration is a 
key mechanism here. It can be assumed that the 
number of migrants moving away from areas par-
ticularly affected by climate change will increase in 
future and that this may destabilize neighbouring 
regions. Moreover, the area immediately affected 
by the consequences of climate change can also 
expand. A poleward shift in hurricane activity is 
to be expected, as the higher  sea temperatures 
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Environmentally-induced
migration

Conflict constellations in selected hotspots
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in storm and flood disasters

Climate-induced degradation
of freshwater resources

Climate-induced decline
in food production

Hotspot

Figure 8.1-3
Security risks associated with climate change: Selected  hotspots. The map only shows the regions which are dealt with in this 
report and which could develop into crisis hotspots.
Source: WBGU
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which favour hurricane formation are becoming 
established across larger parts of the oceans (Sec-
tion 5.1.3). The existing toolbox for conflict pre-
vention, conflict management and reconstruction 
of post-conflict regions will not suffice in future 
to cope with the problems if climate-induced con-
flicts threaten to engulf entire regions. 

• Intensification of crisis situations: The new quality 
of problems resulting from climate change as set 
out above can engender a new dimension of con-
flict risks. This results from the interplay between 

increasing frequency and regional propagation of 
conflict constellations.

• Disputes and conflicts of interest between states 
will become more probable through an altered 
global  balance of power in combination with the 
new problems driven by climate change. A world 
in transition to a multipolar order is likely to be 
less stable than today’s world (Section 4.3), so the 
risk of confrontation among key players will rise. 
This fragile political setting would greatly hamper 
environment and development policy. 
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Figure 8.1-4
Consequences of climate change for ecosystems and economic sectors at different levels of warming.
Source: Stern, 2006
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• Time lag: The time dimension presents particular 
challenges in efforts to address these problems. 
Resolute action must be taken to mitigate cli-
mate change within the next 10–15 years in order 
to reduce the risks of major socio-economic dis-
ruption. If  climate policy fails, this will increase 
social  destabilization, crisis, instability and vio-
lence in the particularly affected and most vulner-
able regions of the world from roughly the mid-
century onwards. Present political and economic 
systems are poorly equipped to respond to such 
global, long-term effects.

8.2 
International climate policy scenarios and their 
long-term implications

There is no longer any doubt that humankind must 
greatly intensify its mitigation efforts if danger-
ous climate change (i.e. a rise in globally averaged 
near-surface air temperature of more than 2 °C rela-
tive to the pre-industrial value) is still to be avoided. 
To meet this goal, WBGU considers that strong cli-
mate policies must be adopted and energy systems 
transformed within the next 10-15 years to achieve 
the neces sary 50 per cent reduction in global  green-
house gas emissions by 2050 compared with the 1990 
baseline (WBGU, 2007). Yet there is a widening gap 
between the action that is urgently needed and cur-
rent climate policy, as is evident from the interna-
tional community’s faltering efforts to implement the 
Kyoto Protocol and develop it further.

The particular challenge facing international cli-
mate policy is that according to current knowledge, 
the climate impacts resulting from inaction or inad-
equate action today will only be felt to their full 

extent in the next decades, by which time they will 
be severe and irreversible. Yet these impacts are still 
being widely ignored or are impossible for the pub-
lic to imagine. The following ‘Green Business As 
Usual’ scenario is therefore intended to illustrate the 
impacts to be expected if international climate pol-
icy continues with the same lack of dynamism that 
has been witnessed in recent years. Unless there is 
significant climate policy impetus in one direction or 
another, this type of ‘Green Business As Usual’ scen-
ario seems entirely plausible.

Besides the ‘Green Business As Usual’ scenario, 
WBGU aims to demonstrate the possible implica-
tions if the international community were to drop 
back behind the Kyoto commitments, for example 
(‘International Policy Failure’ scenario), or, alterna-
tively, adopts the measures which current scientific 
knowledge indicates are both necessary and appro-
priate (‘Strong Climate Policy’ scenario).

What all these scenarios have in common is the 
underlying premise that based on the given path 
dependencies within emissions-intensive sectors and 
the delayed response of many climate parameters to 
greenhouse gas emissions, climate change over the 
next 10–15 years will be almost impossible to influ-
ence. However, relatively minor differences in the cli-
mate policy decisions adopted during this period will 
determine how the future maps out between various 
emissions pathways (Fig. 8.2-1), thus leading to sub-
stantial variations in the medium- to long-term cli-
mate impacts. 
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Emissions reductions 
required in order to avoid 
global warming of more 
than 2 °C: The red and green 
curves show the emissions 
pathways along which there 
is a 50 resp. 75 per cent 
probability of achieving this 
target. The various  SRES 
scenarios developed by the 
IPCC are shown for the 
purpose of comparison. 
These do not allow for any 
explicit climate change 
mitigation policies. 
Source: WBGU, based on 
Meinshausen, 2006
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countries’ responsibility and their own right to 
pursue ‘catch-up’ economic development. 

• The developed countries make major concessions 
to the newly industrializing countries on technol-
ogy transfer, so that with this support, the increase 
in the latter’s emissions is indeed curbed compared 
with the reference pathway. For example, China’s 
emissions increase by ‘only’ 150 per cent to 2020 
instead of the expected 200 per cent against the 
1990 baseline, while the emissions produced by the 
other newly industrializing and developing coun-
tries rise by just 100 per cent instead of 150 per 
cent. 

Overall, then, global greenhouse gas emissions con-
tinue to rise and in 2020 exceed the 1990 figure by 
more than 30-40 per cent. The trajectory continues 
and no reversal of the trend is achieved. In this scen-
ario, emissions develop along a pathway on which 
stabilization could still be achieved at 550ppm CO2eq 
but not at 450ppm CO2eq. This certainly cannot be 
regarded as the requisite reversal of the climate and 
 energy policy trend. Instead, it would put humankind 
on an extremely precarious course which would be 
likely to result in global warming of 3 °C by the end 
of the century, even though the mitigation measures 
adopted appear to be reasonably ambitious com-
pared with the climate policy status quo.

As this scenario will delay many of the transfor-
mations that must take place in the  global economy 
and production in the interests of climate protec-
tion, especially the shift away from fossil fuels and 
hence the radical restructuring of energy and trans-
portation systems, lock-in effects will occur. The fail-
ure to initiate radical systemic reform will entrench 
an emissions-intensive infrastructure (e.g. fossil fuel-
based power generation systems) for decades, drag-
ging out the already protracted process of developing 
low-emission alternatives. Due to the delay in achiev-
ing the requisite reversal of global emissions trends, 
the bar for safeguarding compliance with the 2 °C 
guard rail will be raised ever-higher: The longer the 
delay, the more swiftly emissions reductions would 
have to be achieved at a later date (i.e. through tech-
nology conversion) in order to reach the target on 
schedule.

In this scenario, the 2 °C guard rail is exceeded. 
The consequences described in detail in this report 
– notably in relation to the freshwater supply (Sec-
tion 6.2), food production (Section 6.3), the greater 
frequency of storm and flood disasters (Section 6.4) 
and an increase in environmentally induced migra-
tion (Section 6.5) – become more likely. The corres-
ponding climate-induced security risks increase as a 
result, and the associated security policy implications 
become ever more relevant.

8.2.1 
‘Green Business As Usual’  scenario: Too little, too 
late, too slow

Based on the outcomes of the 12th session of the 
Conference of the Parties to the United Nations 
Framework Convention on Climate Change (COP 
12) held in Nairobi in November 2006, expectations 
of the progress to be achieved in the climate process 
in the coming years are relatively clear. As in the past, 
many of the small steps agreed in the negotiations 
and pointing in the right direction were hailed as suc-
cesses even though no one could seriously claim that 
any real ‘breakthroughs’ were achieved in terms of 
solving the problem. 

In Nairobi, the national delegations agreed to 
make appropriate preparations in 2007 for negoti-
ations on more comprehensive reduction commit-
ments for the industrialized countries for the  Kyoto 
Protocol’s second commitment period. In view of the 
political starting point, this can indeed be viewed as 
an – albeit modest – diplomatic success. Given the 
urgency of the climate problem, however, it is minor 
progress at best. Dangerous climate change can only 
be averted through a comprehensive reversal of glo-
bal emissions trends, which requires a global trans-
formation of energy systems. This means that the 
USA, Australia and the major  newly industrializing 
countries must be integrated into  climate protection 
as a matter of urgency (WBGU, 2007).

However, the ‘Green Business As Usual’ scen-
ario outlined below assumes that the current trend 
– which can be summed up as ‘slow drilling through 
hard boards’ – will continue in future. The following 
developments are conceivable in this context: 
• The majority of the developed countries commit 

to a 30 per cent reduction in  greenhouse gas emis-
sions by 2020; however, the  USA – the world’s larg-
est emitter of greenhouse gases – and Australia 
do not enter into any binding reduction commit-
ments. 

• Various exemptions, e.g. in relation to  land use 
changes, the inclusion of ‘hot air’ and the overly 
generous use of flexible mechanisms mean that 
even those developed countries which have 
undertaken reduction commitments in effect only 
reduce their emissions by 10-15 per cent.

• The USA increases its greenhouse gas emissions 
by around 10 per cent to 2020; at best, its emissions 
rates remain constant.

•  China and other newly industrializing countries 
show a growing willingness to adopt voluntary 
climate measures and make efforts to curb the 
increase in their emissions. However, they balk 
at binding commitments, invoking the developed 
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It can also be assumed that constructive manage-
ment of the anticipated difficulties by the interna-
tional community will not become any easier if cli-
mate change exceeds critical limits. On the contrary, 
mutual recriminations – e.g. among the major pow-
ers in a multipolar world – cannot be ruled out, pos-
ing a great strain on international relations and glo-
bal policy-making and permanently blocking a prob-
lem-solving-oriented system of global governance.

8.2.2 
‘International Policy Failure’ scenario: Collapse of 
the multilateral climate regime

In light of the future problems associated with the 
‘Green Business As Usual’ scenario, it would be 
extremely reckless and risky for the international 
community to drop back behind its multilateral com-
mitments and to fail to live up to the expectations 
associated with them. Yet this type of scenario is by 
no means unrealistic. 

A failure of the multilateral climate regime would 
lend considerable weight to the arguments of the pes-
simists who, in recent years, have claimed that  mul-
tilateralism is in serious and permanent crisis. In this 
case, in addition to dangerous and no longer control-
lable climate change, it is likely that the old and new 
great powers would pursue unilateralist approaches 
which would become the norm in world politics, and 
that this unilateralism would be mutually reinforc-
ing in light of the major problems faced by the world. 
Indeed, a reversion to a global confrontation between 
separate power blocs is conceivable, albeit under dif-
ferent conditions from those prevailing at the time 
of the East-West conflict. Here too, mutual recrim-
inations and the violent escalation of proxy wars 
are possible. The  United Nations would be at risk of 
losing all its political significance outside its formal 
institutional structures, while the EU could either be 
absorbed by one of the power centres or forfeit its 
capacity to act as a global player. In such a scenario, 
the constructive management of the world’s numer-
ous problems, for which international cooperation is 
indispensable, would be a vain hope.

8.2.3 
‘Strong  Climate Policy’ scenario: Compliance with 
the 2 °C guard rail

In its latest policy paper, WBGU has described in 
detail the form that an international climate and 
energy policy must take in order to achieve a scen-
ario in which dangerous climate change can still be 
averted (WBGU, 2007).

If the German Federal Government were to cham-
pion the implementation of the measures proposed 
by WBGU, this would result in significant but by no 
means utopian reforms compared with the pathways 
outlined in the ‘Business As Usual’ scenario. If, for 
example, the developed countries were to implement 
their reduction commitments in such a way that a 30 
per cent emissions reduction by 2020 compared with 
the 1990 baseline were genuinely achieved in prac-
tice, and furthermore, if more substantial concessions 
could be secured from the USA and China through 
adroit climate diplomacy and altruistic pledges on 
technology transfer, with mechanisms to curb emis-
sions from land use changes (especially deforesta-
tion) also taking effect, then it is entirely realistic to 
stay within the 2 °C guard rail, thus indeed prevent-
ing dangerous climate change.

A further factor in favour of this scenario is that 
the relevant investments in climate change mitiga-
tion are worthwhile in economic terms, as the costs 
of effective climate protection are likely to be far 
lower than the costs of ‘Green Business As Usual’. 
The fundamental principle which applies here is that 
the longer the delay in initiating action on climate 
protection, the more expensive it becomes. From 
WBGU’s perspective, the requisite global transfor-
mation of energy systems is technically feasible, leads 
away from fossil fuels towards renewable energies, 
and requires rapid use of high efficiency potentials. 

In such a scenario, a key step which is difficult 
to negotiate but which is by no means utopian is 
to achieve an international consensus on establish-
ing the 2 °C guard rail within the framework of the 
UNFCCC, which means stabilizing the  concentra-
tion of greenhouse gases below 450ppm CO2eq (Fig. 
8.2-1). Moreover, a progressive development of the 
Kyoto Protocol would create effective incentives for 
the global transformation of energy systems. On the 
one hand, the industrialized countries would have 
to commit to ambitious emissions reductions in this 
context; on the other hand, mechanisms for differen-
tiated and progressive integration of the newly indus-
trializing and developing countries into a commit-
ment regime would need to be established. In order 
to facilitate this latter step, the issue of adaptation 
would have to be prioritized, and this must include 
firm pledges from the industrialized countries on 
financing and technological cooperation. 

Almost inevitably, the G8 would have to play a 
key role in achieving this type of strong climate pol-
icy scenario. Ideally, the faltering climate process 
would receive the necessary impetus before the end 
of 2007; for example, the leaders of the G8 countries 
and the five major newly industrializing countries – 
Brazil, China, India, Mexico and South Africa – could 
announce an ‘innovation pact on decarbonization’.
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Not least, the  European Union would utilize the 
opportunity to demonstrate global leadership in the 
climate process and expand and strengthen its  pio-
neering role in international climate protection. In 
order to prove its credibility and seriousness on a 
lasting basis and also remain a respected and rele-
vant partner for the key global actors in a multipolar 
 world order, the EU must achieve – or, better still, 
exceed – its agreed emissions reduction targets. By 
demonstrating the viability of pro-active climate pro-
tection and generating worldwide impetus for an effi-
ciency revolution and a shift towards renewables, the 
European Union could become the driver of strong 
climate policy and thus underscore its own signifi-
cance and status in world politics. 

In principle, other actors could drive such policy 
as well. If the forces of inertia emanating from indus-
trial interest groups and other actors in Europe and 
North America remain so strong that governments 
dispense with responsible climate policy beyond 
‘Green Business As Usual’, it is quite possible that 
the Group of 77 (G-77) – a caucus of developing 
countries – will take on the climate challenge under 
Chinese and Indian leadership. 

Prompted by traditional political sensitivity to the 
poorest and least developed countries in the G77 
which are hardest hit by climate change, a recogni-
tion of its own responsibility in relation to global 
warming and an awareness of its increasing global 
capacity to take action and its own vulnerability to 
the impacts of climate change, the People’s Repub-
lic of China, for example, could emerge as a driv-
ing force in international climate policy. Simply on 
account of the sheer size of the Chinese population 
and economy, a resolutely implemented Chinese cli-
mate protection policy could make a major contribu-
tion to the reversal of the global trend, thereby mas-
sively increasing the pressure on the hesitating devel-
oped countries to take action, especially given that 
these countries would otherwise be threatened not 
only with the economic costs of inaction but substan-
tial political costs as well. 

However, non-state actors could also send out 
important climate policy signals which could gener-
ate the dynamics on the scale necessary for a bottom-
up ‘climate turnaround’. The US economy – which, 
historically, has always been open to innovation, tech-
nologically sophisticated and, not least, keen to gen-
erate export revenue – could seize the opportunity 
and, regardless of the decision-makers in Washing-
ton, initiate an energy revolution with global impacts. 
The example of the US state of California – one of 
the world’s ten largest economies in its own right, 
and with its own ambitious climate goals – suggests 
that these need not be utopian ideals. Not least, civil 
society actors could also intensify the pressure on 

industry and governments to take action. By making 
widespread use of their consumer power, they could 
force industry, energy suppliers, airlines and others to 
develop climate-safe corporate strategies. This could 
mean that individual conduct which is incompatible 
with climate goals, such as short trips to the Carib-
bean or the use of gas-guzzling SUVs in urban areas, 
would become socially unacceptable. This trend 
would be most likely to emanate from the consump-
tion-oriented and increasingly climate-aware indus-
trial societies of Western Europe, but certainly need 
not be restricted to them: The urban middle classes 
in cities such as Mexico City, Rio de Janeiro, Johan-
nesburg, New Delhi, Mumbai, Hong Kong or Beijing 
could also follow suit.

Moving beyond the prospect of resolute action by 
the EU and G8, a compelling and positive strong cli-
mate policy scenario is most likely if there are mutu-
ally reinforcing dynamics, e.g. between the govern-
ments of the newly industrializing countries, pri-
vate-sector interests in the United States, and a ‘rev-
olution in consumption patterns’ in the EU. In any 
event, WBGU’s message is clear: Dangerous climate 
change can still be prevented if strong climate poli-
cies are adopted pro-actively, consistently and above 
all without delay. 

8.3 
Climate change as a threat to international 
 security 

The analysis of the conflict constellations that are 
likely to be initiated or intensified in many societies 
as a result of climate change has shown that in devel-
oping countries in particular, political, economic and 
social adaptation strategies must be developed in 
order to avoid future  destabilization processes and 
conflicts (Chapter 6). At present, the transformation 
of climate change impacts into social crises is only 
just beginning. To date, climate change has resulted in 
 temperatures rising by around 0.8 °C above the pre-
industrial level. Without more intensive mitigation 
measures, a 2–7 °C increase in global temperatures 
above the pre-industrial level must be expected by 
the end of the 21st century, with the precise increase 
depending on the amount of  greenhouse gases emit-
ted and uncertainties in the climate system. 

In the event of climate change mitigation efforts 
failing, WBGU anticipates major destabilizing 
effects on societies from around the mid 21st century 
onwards. The greater the climate change, the greater 
the likelihood that climate-induced social destabiliza-
tion processes and conflict constellations will impact 
not only on individual countries or subregions in the 
coming decades but will also affect the global govern-
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ance system as a whole. If an effective climate pol-
icy could be implemented in the next two decades 
which limits the rise in near-surface air temperature 
to a maximum of 2 °C relative to the pre-industrial 
value, a climate-induced threat to international secu-
rity would likely be averted. Viewed in this light, cli-
mate policy is preventive security policy. 

The analysis of the interactions between the con-
flict constellations (Section 8.1.2), the description 
of the world regions especially affected by climate 
change (Chapter 7) and the overview of possible 
impacts of rising temperatures (Fig. 8.1-4) illustrate 
the potentially explosive nature of climate change 
for the international community. Global tempera-
ture increases from 3–5 °C – which are extremely 
likely unless greenhouse gas emissions are drastically 
reduced – would lead to major changes in the nat-
ural environment worldwide and radically alter the 
living conditions of hundreds of millions of people. 
In some regions of the world,  food production could 
collapse on a massive scale. Extreme weather events 
could threaten the major coastal cities of China and 
India, but also London, New York or Tokyo, and cli-
mate change could deprive up to a thousand million 
people of their access to potable water. The Stern 
Review observes: ‘The latest science suggests that the 
Earth’s average temperature will rise by even more 
than 5 or 6 °C if emissions continue to grow and pos-
itive feedbacks amplify the warming effect of green-
house gases (e.g. release of carbon dioxide from soils 
or methane from  permafrost). This level of global 
temperature rise would be equivalent to the amount 
of warming that occurred between the last ice age 
and today – and is likely to lead to major disrup-
tion and large-scale movement of population. Such 
‘socially contingent’ effects could be catastrophic, 
but are currently very hard to capture with models as 
temperatures would be so far outside human experi-
ence’ (Stern, 2006). 

WBGU’s assessment of the future security impacts 
of climate change at local, national and regional level 
shows that the rise in global temperatures is unlikely 
to lead to classic interstate wars. A more probable 
scenario is the proliferation of processes of destabi-
lization and collapse in countries and regions which 
are especially hard hit by climate change, which 
overstretches the political and economic capacities 
of states and societies. The breakdown of law and 
order and the erosion of social systems in climate 
 crisis areas could reinforce the trend towards ‘ new 
wars and conflicts’ which has been observed since 
the 1990s, and whose characteristics include violent 
intra-societal conflict,  state collapse and lawlessness, 
and cross-border conflicts over resources, accompa-
nied by increasing migration. What starts out as local 
and national crises will ultimately have an impact 

on the international system as well. In light of cur-
rent knowledge about the social impacts of climate 
change, WBGU identifies six key threats to interna-
tional security and  stability which could be triggered 
by global warming. Climate change will 
– accelerate the proliferation of the ‘fragile state’ 

phenomenon,
– jeopardize global economic development,
– trigger international distributional conflicts 

between the main drivers of climate change and 
those most affected,

– undermine fundamental  human rights and lead to 
crises of legitimacy in the countries which cause 
climate change,

– trigger migration flows and crises,
– overstretch classic security policy.
The interplay between the threats that unabated cli-
mate change poses to the international system would 
overstretch the capacities of the existing global gov-
ernance system. 

8.3.1 
Possible increase in the number of destabilized 
states as a result of climate change

Weak and failing states already pose a major chal-
lenge to international  security policy (Section 4.2). 
This view is endorsed by the  European Security 
Strategy, which highlights the links between state 
failure, cross-border  civil wars, transnational  terror-
ism and trafficking in humans and weapons (EU, 
2003). So far, however, the international community 
has failed to summon the political will or the neces-
sary financial resources to safeguard lasting stability 
in the world’s 30 or so  fragile states. What’s more, the 
mechanisms available through  development cooper-
ation and military policy to deal with the problem of 
 weak states are contentious in both conceptual and 
political terms, although the concern about the threat 
that state failure poses to regional and global stabil-
ity is widely shared. 

The impacts of climate change, such as the threat 
of food crises, water scarcity, extreme weather events 
and ensuing migration, will expose many of the 
already weak states, especially in  southern Africa, to 
additional pressure to adapt (Fig. 8.1-2b). However, 
climate change could overstretch countries’ problem-
solving capacities in other regions of the world too: 
• Hurricanes gaining in destructive force as a result 

of rising global temperatures could overwhelm the 
economic capacities of states and societies, espe-
cially in Central America (Section 7.8). 

• Protracted droughts or even a collapse of the 
Amazon rainforest (Sections 5.3.4 and 7.10) would 
present northern  Brazil and neighbouring regions 
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in Latin America with unprecedented challenges 
and heighten the distributional conflicts between 
the poor Amazon regions and relatively affluent 
southern  Brazil. 

• From the mid 21st century onwards, sea-level rise 
could confront the farming regions of the  Ganges 
Delta – home to as many as 200 million people – 
with grave socio-economic problems. 

• The melting of the glaciers in the Andean and 
Himalayan regions would jeopardize water sup-
ply and trigger agricultural crises. 

The risk that economic capacities, political systems 
and societies will be overstretched by climate change 
therefore increases as the climate problem intensi-
fies. As the effects of climate change do not stop at 
national borders, ‘failing subregions’ could emerge, 
consisting of several simultaneously overstretched 
states. 

The international community should thus be pre-
pared for a situation in which the global problem of 
weak and overstretched states will become even more 
pressing in future if climate change is not stopped in 
time. A proliferation of fragile states is unlikely to 
trigger major military conflicts; rather, it will cause 
the diffuse erosion of international stability and secu-
rity and the spread of failing regions. The unstable 
peripheries of the international system could expand, 
with a widening of the ‘black holes’ in world politics 
that are characterized by the collapse of law and pub-
lic order, i.e. the pillars of security and stability. There 
is no sign, at present, that the international commu-
nity would have the capacity to halt this process of 
erosion effectively if climate impacts intensify. Cli-
mate change therefore triggers and amplifies inter-
national insecurity and widening instabilities by over-
stretching the capacities of states.

This overstretch is relevant to global climate 
change mitigation in economic terms as well: Rel-
atively low  mitigation costs presuppose that cost-
effective mitigation options can be implemented in 
developing and newly industrializing countries as 
well. However, with the proliferation of state fragil-
ity, some countries are facing the loss of the institu-
tional structures that would enable them to carry out 
mitigation measures efficiently and effectively in the 
global interest. 

8.3.2 
Risks for  global  economic development 

Climate change alters the conditions for regional pro-
duction processes and supply infrastructures, e.g. by 
causing regional water scarcity or variability in water 
availability (Section 6.2),  drought and declining soil 
productivity (Section 6.3), or storms and flooding of 

coastal locations and infrastructures (Section 6.4). 
These climate impacts force companies to relocate, 
either spontaneously or at best on a planned basis, 
and lead to the closure of production sites. People 
abandon their home regions in coastal or arid regions 
because under the changed climatic conditions, they 
no longer have adequate employment and income 
generation opportunities, or perhaps even because 
their previous living and working environment has 
become hostile to life (Section 6.5).

Climate change thus leads to the destruction and 
devaluation of economic capital as well as the loss 
of skilled and productive workers through environ-
mentally induced migration and an increase in cli-
mate-induced  diseases and malnutrition. Further-
more, economic resources which would normally 
be channelled directly into the production process 
instead have to be spent on adaptation measures, 
e.g. preparing for extreme events, or on reconstruc-
tion or the delivery of additional health services. The 
impairment of international trade routes as a result 
of changed climatic conditions may also mean that 
the benefits and growth stimuli resulting from the 
ongoing international division of labour are capital-
ized on to a lesser extent. 

The impacts outlined above contribute – each 
according to their form and intensity – to a slow-
ing of economic growth processes and/or the stag-
nation of or even a drop in the affected countries’ 
gross domestic product (GDP). These negative eco-
nomic impacts may initially be offset in some regions 
by the limited economic benefits of changed climatic 
conditions, such as more moderate temperatures and 
increased precipitation, which could prove advanta-
geous for some sectors of agriculture, for example. 
Technological innovations could also reduce the eco-
nomic pressure of adaptation and stimulate growth. 
From a global perspective, however, these regio nally 
limited effects will not compensate for the over-
all negative trend. Rather, the drops in growth and 
prosperity are likely to be very substantial if climate 
change continues unabated and causes greatly inten-
sified climate impacts. 

In terms of the range of economic impacts, which 
may even include global economic crisis (Stern, 2006), 
a key factor is the importance of the worst affected 
regions in global economic relations. It is notable that 
the developing countries would bear the main bur-
den of the impacts of climate change, yet play a rela-
tively insignificant role in the global economy. How-
ever, the major  newly industrializing countries such 
as China and India will become ever more important 
economic players in the coming decades, also as trade 
partners for the export-oriented industrialized coun-
tries (Section 4.3.2; Goldman Sachs, 2003) – and these 
countries are highly exposed to the threat of major 
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climate impacts (Chapter 5 and Sections 7.4, 7.6, 7.7 
and 7.10). Significant impairment of the global econ-
omy is therefore a distinct possibility.

Another factor of relevance in terms of avoiding 
global economic crisis is the level at which stabiliza-
tion of the  concentration of  greenhouse gases can be 
achieved – and therefore which climate impacts are 
likely to be felt in the global economy. According to 
Stern (2006), inaction in climate policy and the con-
sequent unabated climate change would put global 
GDP on a far lower development pathway, costing 
between 5 per cent and 20 per cent of annual glo-
bal GDP now and into the future, compared with 
a hypothetical development pathway without cli-
mate impacts (Kemfert and Schumacher, 2005; Stern, 
2006). Even though comparisons with the world eco-
nomic crisis of the 1920s and 1930s (Stern, 2006) 
appear overstated, it is nonetheless the case that any 
inaction or delay in pursuing resolute and ambitious 
climate protection policies will jeopardize the growth 
prospects of the newly industrializing/developing 
countries and the industrialized countries alike. This 
in turn will steadily reduce the economic scope for 
action at both national and international level on 
urgent challenges such as poverty reduction, demo-
graphic change, control of major diseases, growing 
energy and resource scarcity, and environmental pro-
tection.

8.3.3 
Risks of growing distributional conflicts between 
the main drivers of climate change and those most 
affected

Because climate change will cause substantial dam-
age and consequential costs worldwide, conflicts and 
discussions about compensation can be expected in 
future between the main drivers of climate change 
and those countries whose role in causing climate 
change is negligible but which will be hard hit by 
its effects. These distributional conflicts will proba-
bly arise primarily between those countries which 
are mainly responsible for CO2 emissions from fos-
sil fuels and those which sustain especially high lev-
els of damage from climate change. Admittedly, CO2 
emissions from large-scale deforestation and meth-
ane/nitrous oxide emissions are contributory factors 
in climate change (Box 8.3-1), but these emissions are 
not increasing anything like as sharply as CO2 emis-
sions from fossil fuels. Emissions from fossil fuels are 
also a key issue in the distribution debate because 
they are particularly bound up with economic devel-
opment. Industrialization and the economic prosper-
ity of the industrialized countries are based, not least, 
on massive use of fossil fuels.

So it is the industrialized countries which have 
been and continue to be primarily responsible for 
CO2 emissions from fossil sources, whereas it is 
the developing countries which are bearing the 
main burden of the rising costs associated with cli-
mate impacts. The greater the burden of adaptation 
in the South, however, the more intensive the con-
flicts between the main drivers of climate change and 
those most affected will be. The worst affected coun-
tries are likely, with good reason, to invoke the ‘pol-
luter pays’ principle and demand not only support 
for adaptation measures but compensation as well. 
Furthermore, because the industrialized countries’ 
sophisticated economies are based on energy-inten-
sive industrialization processes which have caused 
the massive increase in CO2 emissions since the 19th 
century, it is clear that the prosperity of the indus-
trialized world has ultimately been achieved at the 
expense of developing regions, which are being dam-
aged by the ensuing climate change. The compen-
sation claimed on this basis could reach a scale far 
greater than the fairly modest investments in inter-
national development cooperation to date. The coun-
tries damaged by climate change could point to the 
US state of California, which announced in 2006 that 
it was suing the US automobile industry for allegedly 
contributing to global warming in order to establish 
its liability for the environmental damage caused. 
The international community is ill-prepared for this 
type of conflict, however. At present, no institution 
exists at international level with a mandate to rule 
on climate-damaged countries’ compensation claims. 
Indeed, it seems very likely that a global compen-
sation regime for climate change will prove highly 
controversial at international level. Unabated cli-
mate change could thus herald the onset of a diplo-
matic and foreign policy ‘freeze’ between the main 
drivers of climate change, particularly the USA, the 
EU, Japan and Australia, and a substantial number 
of developing countries which are especially hard hit 
by its impacts. A worsening of the  North-South con-
flict would be likely to occur, with aggression and 
aversion against the affluent industrialized countries 
intensifying. 

Beside today’s industrialized countries, the major 
ascendant economies whose emissions have also 
increasing substantially since the end of the 20th cen-
tury, notably China but also India, Brazil and Indo-
nesia, could also be called to account by the major-
ity of developing countries in future (Box 8.3-1), even 
though their per capita emissions are still well below 
those of the industrialized countries (Table 8.3-2). 
Distributional conflicts over compensation payments 
are likely to play an increasingly important role in 
relations between these groups of countries as well. 
Against this background, it is clear that a key line of 

Climate change as a threat to international security 8.3



172

conflict in global politics in the 21st century would 
therefore divide the main drivers of climate change 
and the poor countries most affected by it, and that 
this line of conflict will not only divide North and 
South but will also have a South-South dimension. 
Based on a detailed analysis of the various green-
house gas emissions, a more differentiated separation 
into ‘main drivers’ and ‘affected’ countries may be 

appropriate among the industrialized countries too. 
However, in view of the development of North-South 
relations in the past and the ongoing prosperity gap, 
such considerations will be of secondary importance 
for the conflicts that can be anticipated. 

There are many signs that the most powerful 
nations within the international system will come 
under very strong pressure to justify their actions 
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Box 8.3-1 

The major newly industrializing countries’ 
possible future share of global greenhouse gas 
emissions  

In 2000, China accounted for around 12 per cent of the 
world’s total greenhouse gas emissions. India’s share was 
4.5 per cent, Brazil’s 5.3 per cent, and the OECD countries’ 
share was 37 per cent (CAIT WRI, 2007). The emissions 
can be broadly categorized as CO2 emissions from land use 
changes, CO2 emissions from fossil fuels, and emissions of 
other greenhouse gases (non-CO2 emissions, e.g. methane, 
nitrous oxide). 

In 2004, around 20 per cent of global greenhouse gas 
emissions consisted of CO2 resulting from land use changes 
(Fig. 8.3-1). Among the countries listed, this especially 
affects Brazil: Its CO2 emissions from  land use changes 
(mainly from deforestation in the Amazon region) are cur-
rently four times higher than its energy-related emissions 
and account for around two-thirds of its total emissions 
(CAIT WRI, 2007). In India and China, by contrast, emis-
sions from land use changes are negligible. Projections of 
CO2 emissions from land use changes are extremely unreli-
able, but it is expected that emissions from deforestation in 
the tropical regions will remain high in the medium term 
(IPCC, 2007c). In view of the strong growth in total emis-
sions, however, the relative share of emissions from land use 
changes will probably decrease. 

Non-CO2 emissions accounted for 23 per cent of global 
emissions in 2004 (IPCC, 2007c). Projections from the US 
Environmental Protection Agency (EPA) show that glo-
bal non-CO2 emissions will rise by around 30 per cent to 
2020, but the relative shares of China, India and Brazil in 
these emissions (currently 16 per cent, 6 per cent and 6.5 
per cent respectively) are likely to remain fairly constant 
(EPA, 2006). 

The main driver behind the expected relative increase 
in the significance of emissions from the newly industrial-

izing countries is therefore fossil fuel use. CO2 from fossil 
sources not only accounted for the major share of current 
emissions in 2004, i.e. 57 per cent; these emissions are also 
increasing at a disproportionately high rate (IPCC, 2007c). 
There are numerous scenarios for these emissions which all 
show an increasing relative share for the newly industrial-
izing countries. For illustrative purposes, Table 8.3-1 shows 
the percentage increases of selected newly industrializing 
countries and the OECD countries in global energy-related 
CO2 emissions based on the IEA’s Alternative Policy  Scen-
ario (IEA, 2006c). The absolute level and the rapid growth 
of emissions from the newly industrializing countries make 
it clear that climate protection policy cannot succeed in 
future without the participation of the newly industrializing 
countries.

20 %

23 %
57 %

CO2 from 
land use changes

CO2 from 
fossil fuels Non-CO2-

emissions
(CH4, N2O, ...)

Figure 8.3-1
Rough breakdown of global greenhouse gas emissions in 
2004.
Source: WBGU, based on IPCC, 2007c

Table 8.3-1
Global energy-related CO2 emissions and selected countries’/groups of countries’ shares in these emissions based on 
the IEA’s Alternative Policy Scenario.
Source: IEA, 2006c

1990 2004 2015 2030

Global energy-related
CO2 emissions [Gt CO2]

 20.5 26.1 31.6 34.1

China’s share [%]  11.2 18.3 23.1 25.8

India’s share [%]  2.9  4.2  4.8  5.9

Brazil’s share [%]  0.9  1.2  1.2  1.3

OECD’s share [%]  54.0  49.2 43.8 38.7



173

in the face of accelerating climate change. Instead 
of safeguarding stability, security, a balance of inter-
ests and multilateralism based on justice, the global 
and regional leading powers would be perceived as 
being the main drivers of climate change and there-
fore as drivers of international instability and global 
distributional conflicts. The opportunities to establish 
a functioning global governance architecture there-
fore decrease with rising global temperatures, bring-
ing a global problem to light: While climate change 
can only be curbed effectively through international 
cooperation, the bases for constructive  multilatera-
lism will themselves be eroded as the world gets pro-
gressively hotter. 

8.3.4 
Climate change undermines  human rights: Calling 
emitters to account

The divisions in global politics, outlined above, are 
likely to be amplified by a further combination of 
factors. The conflict constellations described in Chap-
ter 6, which could be initiated and reinforced by cli-
mate change, ultimately undermine fundamental 
human rights:  Food security and access to drinking 
water could be challenged by the impacts of climate 
change in affected countries and regions, destruction 

caused by rising sea levels and extreme weather con-
ditions could put people’s livelihoods at risk, and all 
this could trigger strong environmentally induced 
migration. Unabated climate change could threaten 
natural life-support systems, erode  human security 
and thus contribute to the violation of human rights. 

The main drivers of climate change are the CO2-
emitting industrialized countries, but increasingly the 
major newly industrializing countries as well (Sec-
tion 8.3.3). Against the backdrop of rising global tem-
peratures, growing awareness of the direct impacts 
of climate change on societies and inadequate mit-
igation efforts, these countries could increasingly be 
accused of knowingly causing human rights viola-
tions, or at least doing so in de facto terms. This could 
lead to a permanent shift in focus in the international 
human rights discourse. Whereas today, the demo-
cratic industrialized countries castigate the violation 
of human rights by unjust regimes, these countries 
themselves could – with good reason – find them-
selves in the dock in future, put there by the devel-
oping countries that are acutely affected by climate 
change and by international human rights organi-
zations. Future human rights debates in the  United 
Nations are likely to focus not only on the classic dis-
putes about the violation of human dignity by author-
itarian governments, but also on the threat to human 
rights resulting from climate impacts, especially as it 
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Table 8.3-2
Per capita greenhouse gas emissions for selected countries and groups of countries. Data under ’CO2 emissions from fossil 
sources‘ also contain emissions from cement manufacturing. The total emissions include all the gases covered by the Kyoto 
Protocol including emissions from land use changes. 
Source: CAIT WRI, 2007

CO2 emissions from 
fossil sources in 1990 
[t CO2/capita]

Total emissions
in 1990
[t CO2eq/capita]

CO2 emissions from 
fossil sources in 2000 
[t CO2/capita]

Total emissions 
in 2000
[t CO2eq/capita]

Global 4.0 7.3 4.0 7.0

 Annex I countries 12.1 15.0 11.4 13.9

Non Annex I 
countries

1.8 5.1 2.2 5.1

USA 19.8 22.4 20.5 23.1

Brazil 1.5 17.6 1.8 12.8

Germany 12.5 15.4 10.3 12.5

Côte d’Ivoire 0.4 6.2 0.4 7.3

Zimbabwe 1.5 7.0 1.1 6.6

China 2.2 3.7 2.6 4.0

Ghana 0.4 2.2 0.4 2.6

India 0.7 1.5 1.1 1.8

Burkina Faso <0.3 2.2 <0.3 1.8

Bangladesh <0.3 0.7 <0.3 0.7
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is now recognised that human rights guarantees also 
entail certain active obligations. This includes, for 
example, the ‘ responsibility to protect’, which makes 
it incumbent on states to take appropriate pro-
tective measures in the event of a threat to human 
rights.  Unabated climate change could thus plunge 
the industrialized countries in particular into crises 
of legitimacy and limit their international scope for 
action. It is very possible that these crises of legiti-
macy vis-à-vis the rest of the world could also trigger 
internal crises of legitimacy in the democratic indus-
trial societies themselves. 

The correlations outlined above would also shift 
the parameters in international  development pol-
icy and research. Over the last two decades, the view 
which has prevailed in development research is that 
the success and failure of development processes in 
developing countries have been influenced prima-
rily by endogenous factors and actors. In the context 
of advancing climate change, however, this view may 
need to be reappraised. One factor which must be 
considered in this context is that the drivers of cli-
mate change are permanently impairing many devel-
oping countries’ development prospects. The polit-
ical responsibility for the development crises in the 
South would then no longer be mainly attributable 
to ‘bad governance’ in the poor countries. With ris-
ing temperatures, those countries which were once 
regarded as models for democracy, human rights pro-
tection and economic development would instead 
be regarded as being jointly responsible for global 
instability, insecurity and the destruction of economic 
potential. The G7 countries, which, as a value-based 
community of the world’s leading democracies, claim 
to be controlling the fortunes of the world not only in 
their own but also in the global interest, would jeop-
ardize their own credibility – the important basis of 
their international capacity to act.

8.3.5 
Climate change triggers and intensifies  migration

Migration is already a major and largely unresolved 
international policy challenge. Refugee flows in  Africa 
are both the cause and the effect of spiralling violent 
conflicts. The  European Union’s impotence in deal-
ing with African refugees and its failure to develop 
effective instruments to prevent migration are obvi-
ous. The US, meanwhile, is massively reinforcing its 
fortifications along its border with Mexico in order to 
limit the influx of illegal economic migrants. Migra-
tion and refugees from poor countries are politically 
sensitive and controversial issues in the industrial-
ized countries, as the heated debates in Germany in 
the early 1990s, which led to the tightening up of asy-

lum law, and the rise of xenophobic movements and 
parties in Europe illustrate very clearly.

There are many signs that the problem of migra-
tion will intensify worldwide as a result of climate 
change and its social impacts. Growing numbers of 
people will be affected, and the number of migration 
hotspots around the world will also increase. The 
associated conflict potential is considerable: ‘Envir-
onmental migrants’ are currently not provided for in 
international law, so people displaced as a result of 
climate change impacts have no formal rights. Con-
flicts can be expected between the countries which 
cause climate change and those affected by it, with 
key issues being the extent to which refugee and 
migration flows are genuinely triggered by rising glo-
bal temperatures or by other environmental damage 
resulting from actions at national level. Disputes over 
compensation payments and the  financing of systems 
to manage refugee crises will increase – and in line 
with the ‘polluter pays’ principle, the industrialized 
countries will have to face up to their responsibilities. 
The controversy over the development of interna-
tional regimes to clarify which countries must admit 
 climate refugees in future is likely to worsen polit-
ical tensions. If global temperatures continue to rise 
unabated, migration could become one of the major 
fields of conflict in international politics in future. 

8.3.6 
Climate change overstretches classic  security 
policy 

Worldwide, climate change could lead to diffuse con-
flict structures, security threats, social destabiliza-
tion processes and violence, therefore also posing a 
challenge to ‘classic’ security policy. Overstretched 
states, fragile subregions, migration flows, conflicts 
over access to water and food, or the failure of con-
flict management systems will be almost impossible 
to manage without support from police and military 
capacities. In this context, well-functioning, joined-
up development and security policy will be crucial to 
restore stability and public order, as civilian conflict 
management and reconstruction assistance are reli-
ant on a minimum level of security. 

At the same time, experience with military opera-
tions which have aimed to stabilize  weak states since 
the 1990s show that ‘classic’ security policy’s options 
and capacities to act are limited. Highly equipped 
military contingents can occupy countries by force 
and topple governments, but have not proved par-
ticularly effective when it comes to stabilizing and 
bringing peace to societies and conflict situations in 
which it is difficult to distinguish between aggres-
sor and defender, perpetrator and victim. A climate-
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induced increase in the number of overstretched 
states or even the destabilization of entire subregions 
(Section 8.3.1) would thus limit the classic security 
policy options available to contain these conflictive 
dynamics and stabilize or even bring peace to such 
situations. Yet without adequate security guarantees, 
it is well-nigh impossible for civilian development 
policy measures to take effect. The result would be 
widening zones of instability and insecurity. 

8.3.7 
Summary: Overstretching the capacities of the 
global governance system

Unabated climate change is likely to become a 
major challenge for the international system in the 
coming decades. It heightens the interdependencies 
between all the world’s societies and creates global 
risk potentials which can only be countered by poli-
cies that aim to manage global change. Every one of 
the six threats to international stability and security, 
outlined above, is itself hard to manage. The interac-
tion between these threats intensifies the associated 
challenges and risks for international politics. It is 
almost inconceivable that in the coming years, a glo-
bal governance system could emerge with the capac-
ity to respond effectively to these global dynamics 
of conflict and instability from 2020 onwards. It is 
more likely that with ongoing climate change, distri-
butional conflicts between the drivers and the victims 
will become increasingly urgent, as will the crises of 
legitimacy faced by the major CO2 emitters. Grow-
ing tensions, conflicts and confrontations along the 
dividing line between the main drivers of climate 

change and the worst affected countries would stead-
ily erode the prospects of establishing a global gov-
ernance system based on cooperation, which is essen-
tial to master the world’s problems. Against the back-
drop of globalization, climate change is likely to fur-
ther overstretch a still insufficient global governance 
system. The world could thus become a highly inse-
cure place unless climate change can be controlled 
effectively.

The climate-induced challenges to stability and 
security in the global governance system, outlined 
above, differ fundamentally from the security prob-
lems which arose during the Cold War. The confron-
tation between the two ideological blocs in the second 
half of the 20th century focussed primarily on military 
superiority and deterrence, alliance-based  security 
strategies to weaken the other side and peaceful co-
existence to avoid military escalations. By contrast, 
the climate-induced  security risks of the 21st century 
are almost impossible to mitigate through military 
spending and  interventions (Box 8.3-2). Instead, an 
intelligent and well-crafted global governance strat-
egy to mitigate these new security risks would ini-
tially consist of an effective  climate policy, which 
would then evolve into a core element of preventive 
security policy in the coming decades. The more cli-
mate change advances, the more important adapta-
tion strategies in the affected countries will become, 
and these must be supported by international devel-
opment policy, e.g. strengthening states’ governance 
capacities, agricultural policies, water management 
policies, food security programmes, reinforcement of 
 disaster prevention mechanisms, etc. At international 
level, the focus will be on global diplomacy to con-
tain climate-induced distributional conflicts, as well 
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Box 8.3-2 

Security threats in the 21st century: 
A comparison with strategic analyses from 
classic security policy  

Security-relevant regions
Military strategies focus very strongly on the  Middle East 
region. The WBGU report, on the other hand, additionally 
highlights the security policy relevance of the African con-
tinent and Central Asia and pinpoints the Amazon region, 
the coastal regions of China and India, and Central America 
and the Caribbean as well.

Complexity of security threats
The analyses by security policy think-tanks mainly highlight 
the problems of transnational  terrorism, the proliferation 
of weapons of mass destruction, new resource conflicts and 
failing states as challenges to international security. The 
WBGU report shows that climate change could lead to 
new types of local, national and international conflict situ-

ations and insecurities which have rarely featured in most 
security policy  scenarios to date. Unabated climate change 
could lead to four conflict constellations relating to fresh-
water, food production, storm and flood disasters and envir-
onmentally induced migration, which have the potential to 
destabilize societies and cause insecurity. 

Long-term nature
In their strategic analyses, military strategists consider the 
period to 2015/2020 – a much longer timeframe than those 
routinely deployed by policy-makers and planners in other 
policy fields. The WBGU report, however, makes it clear 
that in relation to climate change, an even longer perspec-
tive is required, i.e. to the mid 21st century and beyond, in 
order to identify the potential threats to societies posed by 
global environmental change and take appropriate preven-
tive action wherever possible. The WBGU report thus urges 
a long-term perspective in policy-making. 

Sources: EU, 2003; ISS, 2004; UN, 2004; Government of 
China, 2005; BMVg, 2006; White House, 2006
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as the development of compensation mechanisms for 
the victims of climate change, global migration pol-
icy, and measures to stabilize the world economy. Cli-
mate change thus poses a challenge to international 
security, but classic, military-based security policy 
will be largely unable to make any major contribu-
tions to resolving the impending climate crises.
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9.1 
Understanding the climate-security nexus – 
fundamentals

9.1.1
 Climate research

A number of key statements on human-induced cli-
mate change have attained the status of certain know-
ledge in climate research today. This includes the fact 
that human activities greatly increase the concentra-
tion of  greenhouse gases in the atmosphere, that this 
has already brought about marked global warming, 
and that, unless mitigation measures are put in place, 
it will lead to even greater warming in future. Many 
questions, notably regarding changes in precipitation 
distribution, extreme events and regional manifest-
ations of climate change, remain unanswered, mak-
ing it necessary to step up basic research on climate 
change.

A report such as this on ‘Climate change as a 
security risk’, however, cannot and should not rec-
ommend a programme of general climate research. 
WBGU therefore proposes recommendations for 
research only in areas where new knowledge can 
contribute to improving adaptation and conflict pre-
vention, especially in relation to the conflict constel-
lations analysed in this report. 

 Sea level
To enable successful and cost-effective adaptation 
in terms of coastal protection measures, there is a 
need to reduce uncertainties regarding future pro-
jections of sea-level rise. Inadequate understand-
ing of the dynamics of continental  ice sheets consti-
tutes a major part of this uncertainty. Climate impact 
research should give greater priority to investigat-
ing the regional impacts of changes in sea level on 
coastal areas (e.g. stability of beaches and other types 
of coast, risk to valuable  ecosystems such as man-
groves and coral reefs, flood risk to infrastructure 
and human settlements, especially in densely popu-
lated urban agglomerations).

Tropical  storms
One debate currently taking place within the research 
community relates to the possible future dynam-
ics of storm intensity and the potential expansion of 
the geographical range of tropical storms. Research 
in this field is still in its infancy, because only a few 
studies (most of which are very recent) have hith-
erto focused on this topic. There are discrepancies 
between the theory (which predicts only a slight 
increase in the intensity of tropical storms as a result 
of climatic warming) and the considerable increase 
that has already been observed. The spatial resolu-
tion of current global climate models is generally too 
limited to be able to simulate tropical storms realistic-
ally. Reliable projections are therefore not available 
at the present time. 

Other extreme weather events
The incidence of droughts, intense precipitation 
events or severe storms is crucial in terms of the 
impact of climate change on human activities. At the 
same time, however, this is a topic associated with 
a particularly high level of uncertainty. The reason 
for this is that such extreme events are often highly 
localized and occur infrequently (which makes it 
difficult to identify trends in the observation data), 
and that extreme atmospheric conditions are par-
ticularly closely associated with non-linear physical 
mechanisms. A climate research programme focus-
ing on extreme weather events is needed in order to 
improve estimations of potential risk.

Mountain  glaciers
Predictions concerning the dynamics of glaciers con-
tinue to be dogged by major shortcomings. Relia-
ble projections of the future development of glacier 
masses and the amount of discharge from glacial riv-
ers are needed, especially for regions of the world 
where glaciers play an important role in the supply 
of water. A global overview should be compiled of 
the regions and towns that are at risk in this regard. 
Other risks arising as a result of changes in mountain 
glaciers (e.g. glacial lake outbursts) also need to be 
better observed and researched. 
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 Tipping points
One issue in which considerable uncertainty is com-
bined with great potential for harm is that of qualita-
tive, non-linear system changes, or ‘tipping points’ in 
the climate system (Section 5.3). Enhanced research 
efforts are required in this regard to improve the 
assessment of risks. 

9.1.2 
Environmental and climate impact research 

Great progress has been made in environmental and 
climate impact research over the last few decades. 
While excellent knowledge is available regarding 
certain processes and selected organisms or systems, 
major deficits exist in terms of global surveys and 
reliable extrapolations. Data of this sort are essen-
tial, however, in order to make sufficiently plausible 
predictions regarding the impacts of climatic changes 
on, for example, the quantity and quality of food pro-
duction and availability of drinking water. 

 Soils, distribution of  vegetation and  land 
use
While the distribution of vegetation types (natu-
ral, semi-natural and anthropogenically influenced) 
at global level is well known, not least thanks to the 
contribution of remote sensing techniques, consider-
able gaps in knowledge remain with regard to the dis-
tribution of soil types and the current state of soils 
(e.g. degradation, compaction, salination, erosion) 
and to the corresponding land uses (e.g. types of 
farmland, irrigation  agriculture). Moreover, in view 
of future climate change, projections of these para-
meters into the future will be particularly important 
in enabling scientists to make assertions with a high 
degree of spatial resolution regarding the trends and 
vulnerability of natural, semi-natural areas and areas 
with major anthropogenic influence. Integrated pro-
grammes involving institutions such as ESA, NASA, 
FAO or  UNEP would make sense in this context.

Regional vulnerability studies
Particularly in view of the considerable uncertainties 
regarding the precise regional pattern of impending 
climatic changes, a need exists for regional vulnera-
bility studies aimed at identifying the areas, or sec-
tors, in a given region that are highly vulnerable to 
climatic changes as well as special risks or opportuni-
ties. Vulnerability studies of this sort have so far been 
carried out only for a few regions and sectors (e.g. for 
Europe; Schröter et al., 2005). Very few studies exist 
as yet for especially vulnerable developing countries, 
where the need is greatest. There is great potential 

here for scientific cooperation between local experts 
and research institutes with an international focus.

System knowledge and  extreme events
While the impact of specific environmental or cli-
matic factors (such as nitrogen deposition, tempera-
ture and CO2 concentrations) on plants, soils and, to 
some extent, whole ecosystems is already well known, 
gaps in knowledge generally appear where several 
factors are at work simultaneously. If, for example, 
temperatures rise as a result of climate change, and 
if precipitation simultaneously becomes more spo-
radic, with the availability of water for irrigation also 
reduced, interactions may occur that have a negative 
impact on agricultural output or quality, to the extent 
that there may be total crop failure. In this context, 
the effects on soils and perennial vegetation such 
as forests or grazing systems remain poorly under-
stood. Moreover, if major or rapid climatic changes 
occur, be it uniquely or repeatedly, in systems that 
are already weakened, it is not yet possible to esti-
mate either the short-term effects – such as growth 
retardation – or the long-term effects with sufficient 
accuracy. They certainly cannot be estimated early 
enough for the purposes of agricultural manage-
ment, because of a lack of long-term observational 
or experimental studies, notably for the particularly 
sensitive systems in the high latitudes and the trop-
ics. Even in the temperate latitudes, however, current 
systemic knowledge relating to combined stress fac-
tors is too scant for reliable models or early warning 
systems. This situation could be corrected by means 
of long-term cooperative programmes (e.g. involving 
CGIAR, IGBP and IHDP, and especially the Global 
Land Project – GLP) with national partners in the 
localities affected.

Feedbacks between  biosphere and climate
An important gap in knowledge that is currently being 
widely debated relates to the feedback mechanisms 
from the land surface, or biosphere, to the climate 
system. While the direct impact of the climate on the 
biosphere has been the focus of major research pro-
grammes for some time (e.g. IGBP), less research has 
been carried out on the feedback mechanisms result-
ing from these climatic changes in the biosphere. 
These include, for example, changes in distribution 
ranges and physiological adaptations in plants. The 
impacts of an altered biosphere on the energy bal-
ance of the atmosphere is still poorly understood. 
Targeted support for integrative projects at national 
or European level could close this knowledge gap.
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Socio-economic consequences of climate 
change
Considerable variability still persists in the findings 
of economic analyses relating to the costs of climate 
change and the costs of mitigation policy. Model com-
parison exercises and sensitivity analyses of the antici-
pated  mitigation costs along the lines of those carried 
out in the Integrated Modeling Comparison Project 
(Barker et al., 2006; Edenhofer et al., 2006) should 
therefore be pursued further. Research into the costs 
of adaptation measures also needs to be developed. 
Furthermore, the global cost estimates carried out 
hitherto should be given a stronger regional and sub-
regional focus on which region-specific recommen-
dations for action can be based. More  research is also 
needed into the impacts of climatic change on indi-
vidual economic sectors (IPCC, 2007b). Estimates 
carried out to date need to be developed further to 
include the sectoral and regional perspective; this is 
in order to enable relevant actors to prepare better 
for the structural and  economic policy implications 
of climate change and mitigation policy. One of the 
biggest obstacles to producing differentiated esti-
mates for the regional and sectoral levels is the lack 
of data sets. Efforts aimed at systematic data collec-
tion, especially in developing countries, need to be 
strengthened. Since the  security risk in many regions 
will increase as a result of climate change, research 
should focus not only on the economic consequences 
of climate change in vulnerable regions, but also on 
the consequences of climate-induced destabilization 
of states and societies for global economic develop-
ment.

9.1.3 
Early warning systems

The importance of early warning systems in terms of 
saving human lives and crisis  prevention is beyond 
question. Although there have already been numer-
ous attempts to establish systems of this sort, a fully 
operational global early warning system for climate-
related environmental changes and their poten-
tial risks is not yet on the horizon. WBGU supports 
the appeal made by the United Nations in 2006 to 
develop a comprehensive early warning system that, 
in addition to providing information on sudden-onset 
natural disasters, would also provide forecasts and 
impact assessments of gradual environmental change. 
Because social and political  crises are increasingly 
interconnected with changes in the environment and 
natural disasters, it is also recommended that infor-
mation on the status of political and humanitarian 
crises should be made an integral part of the warn-
ing system. In WBGU’s view, a system of this sort is 

indispensable for creating a uniform knowledge base 
in all regions of the world concerning current and 
future hazards and risks. WBGU therefore recom-
mends supporting international research activities in 
this field. In particular, the Global Survey of Early 
Warning Systems (UN, 2006a) should be considera-
bly expanded to include the capacities and require-
ments of individual countries and regions with regard 
to early warning.

Of special significance in this regard – alongside 
basic research in the natural sciences and technol-
ogy – is the question of how risks with a range of dif-
ferent spatial and temporal dimensions can be inte-
grated into a system that meets requirements regard-
ing information content and clarity. Research in this 
context should be directed primarily towards the 
needs of the relevant decision makers and guidelines 
drawn up for using forecasts of events that have a 
certain probability of occurrence. 

An additional point to be borne in mind is that 
early warning does not end with the issuing of warn-
ings. The main purpose of a global early warning sys-
tem is to enhance the knowledge base at nation-state 
level, hence interfaces to national warning chains 
should be established and supported at an early stage. 
Most notably, ways must be found to overcome the 
‘last mile problem’, in other words providing up-to-
the-minute warning to people directly at risk, in vary-
ing socio-economic circumstances. An important role 
is played in this by institutional factors, the specific 
legal situation that exists, and the level of trust pre-
vailing between the population and the local author-
ities. Furthermore, knowledge about local environ-
mental changes that exists within the local popula-
tion must be better utilized, as this is useful for a local 
early warning system. 

Overall, global monitoring systems still fail to take 
adequate account of prevailing socio-economic cir-
cumstances. These issues should be made a new focal 
point of the Earth System Science Partnership, the 
joint coordination project of DIVERSITAS, IGBP, 
IHDP and WCRP.

9.1.4 
Social  destabilization through climate change

The complex impacts of global climate change on 
particular types of society have barely been investi-
gated to date. The present report is intended to help 
highlight processes of social destabilization occurring 
as a result of climate change and to present them in 
a systematic manner. However, it also illustrates the 
fact that analysis of the causal links between climate 
change and social destabilization requires drawing 
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together different strands of theory that have hith-
erto coexisted largely in separation from each other. 
• Findings from research into the underlying causes 

of conflict, violence and war, from research 
into environmental conflicts, from vulnerability 
research, from research on  disaster management 
and on the reasons why governments and insti-
tutions fail (governance research) should be sys-
tematically interlinked, with a view to developing 
concepts and theoretical frameworks of reference 
that could provide a basis for adequately recon-
structing the impacts of climate change on the sta-
bility of societies. There is great potential for syn-
ergies in the process of bringing together these dif-
ferent approaches, all of which address a similar 
set of questions from a variety of perspectives. 

• The impacts of climate change on different types 
of society (such as democracies or autocracies) 
and different types of country (e.g. weak and fra-
gile states) with differing levels of socio-economic 
development will vary enormously. Hence, along-
side efforts to bring together the different strands 
of theory mentioned above, empirical studies that 
differentiate between types of society and levels 
of development are also important. Development 
research can make an important contribution in 
this regard. 

• The social sciences and natural sciences need to 
cooperate more closely for the purpose of investi-
gating the societal implications of climate change. 
Over the last few decades, the debate on environ-
mental conflict has been conducted almost exclu-
sively among social scientists. The elaboration of 
‘conflict constellations’ in this report shows, how-
ever, that the mechanisms arising as a result of 
direct interaction between environmental change 
and social change can be understood only if there 
is cooperation between the social sciences and 
the natural sciences. It is exceedingly difficult, for 
example, for the social sciences to interpret the 
information that a global or regional  temperature 
rise of X degrees is anticipated. The impacts of this 
temperature rise on land-use systems,  water bal-
ance and other natural resources must first be cap-
tured and assessed by environmental and agricul-
tural scientists. Declining agricultural potential, 
scarcity of water and resources, and environmental 
stress may lead to social instability and conflict, 
but they may also be attenuated by cooperation. 
The social sciences can examine the way in which 
climate change and resulting changes to biogeo-
physical conditions affect the relevant social, pol-
itical and economic institutions and processes, 
and investigate the dynamics that favour coopera-
tion or conflict, social stability or instability in this 
context. Close communication between the natu-

ral sciences and the social sciences is absolutely 
essential to enable robust research to be carried 
out into ‘climate change – changes to biogeophys-
ical conditions – relevance of the changes in bio-
geophysical conditions for societies and their sta-
bility’ as a sequence, into the interdependencies 
between ‘climate change’, ‘changes to biogeophys-
ical conditions’ and ‘social stability/instability’, 
and into the direct interactions between biogeo-
physical and social processes. Great efforts should 
be made by universities, non-university research 
establishments, research funding organizations 
and the various scientific disciplines to strengthen 
interdisciplinary cooperation across the high bar-
riers that continue to divide the social sciences and 
the natural sciences. Research approaches such as 
those conceived by the German Research Minis-
try BMBF in its programme of socio-ecological 
research need to be pursued and developed fur-
ther.

9.2 
Policies to prevent and contain conflict

9.2.1 
Research and policy focused on the long term

Conflicting objectives of environmental 
science and policy formulation
One fundamental problem in environmental science 
is how to translate scientific knowledge into practical 
policy. Over the last two decades a sophisticated field 
of research has developed in this area, its aim being 
to examine critically the circumstances in which sci-
entific policy advice is given, the potential it has to 
influence change, as well as questions concerning 
legitimacy and responsibility (Jasanoff, 1990, 2004; 
Haas, 2004; Farrell and Jäger, 2005). This is especially 
relevant both to the problem of assessing the con-
sequences of technology and to the scientific under-
pinnings of global environmental policy (WBGU, 
2000). The publication of international assessment 
reports, such as those from  IPCC, and the  Millen-
nium Ecosystem Assessment has generated a great 
deal of public interest and exerted considerable pol-
itical influence. Such reports serve to gather together 
existing knowledge and to make it publicly available 
in a form helpful for decision-making.

Nonetheless, it remains difficult to develop con-
crete policies based on research findings with a long-
term focus that are inherently uncertain (Sprinz, 
forthcoming). There is a continuing need for clar-
ity here with regard to what scientific policy advice 
based on solutions-focused research with a  long-term 
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perspective is capable of delivering and, not least, 
unresolved issues surrounding its legitimization.

Long-term focus as a research challenge 
Global climate change occurs in the medium and 
long term, and its impacts on societies will unfold 
primarily over the long term. It is important, there-
fore, that (natural) scientific climate research and 
social scientific studies on climate impacts, along with 
research on mitigation, adaptation and stabilization 
strategies, are oriented towards the long term. How-
ever, the social sciences are clearly loath in general to 
say anything about long-term trends in societies, pol-
itical systems or economies. This is understandable 
on the one hand, given the complexity of social pro-
cesses; on the other, though, it is unsatisfactory given 
the challenges facing societies as a result of climate 
change. The behaviour of actors in the present (emit-
ting CO2, for example) is generating consequences 
for the future (impacts of climate change on social 
systems) for which societies would be much better 
able to prepare if they were informed about possible 
future scenarios. 

The long-term processes of climate change make 
it necessary for social scientific research to also be 
focused on the long term if societies are to have a 
chance to prepare early on for the difficult challenges 
they are likely to encounter. For the social sciences 
to orient their efforts more on projections into the 
future, the main requirement is a more effective set 
of methods. In addition to applying more of a long-
term focus using existing methodological approaches 
(scenario techniques, various methods of regression 
analysis and computer simulation models, for exam-
ple), it will also be important to develop new methods. 
For example, it bears asking whether the approaches 
used in other scientific disciplines that have a longer-
term orientation could, in certain circumstances, be 
applied to social scientific contexts as well. 

Ways of dealing with uncertainty and irreversibil-
ity are crucial when it comes to focusing social sci-
entific research on long-term factors. Today’s deci-
sions have to be made in a context of great uncer-
tainty regarding the nature, extent and timing of the 
future consequences – some of which will be irrevers-
ible – of various options for action. Action taken ‘too 
soon’ may entail having to accept excessive costs of 
damage mitigation measures; action taken ‘too late’ 
may generate high costs as a result of irreversibility 
that could have otherwise been avoided. Social scien-
tific research should outline aids to decision-making 
that enable both phenomena to be dealt with appro-
priately – that is, ones that are in accord with the pref-
erences of a society. 

The value of keeping practical options open when 
it comes to making decisions in conditions of uncer-

tainty and when irreversibility is a given is described 
in economics as the ‘option value’. An ability to deter-
mine accurately the option value of various  climate 
policy alternatives would be extraordinarily helpful 
in the search for the best possible emissions reduc-
tion pathway (Arrow and Fisher, 1974; Ulph and 
Ulph, 1997; Gollier and Treich, 2003).

It will never be possible to predict with certainty 
the developments societies are likely to face in the 
long term; but it should be possible to make more 
robust statements about ‘probabilities’, ‘conceivable 
futures’ and ‘possible pathways’ than those available 
today.

Long-term focus for political, economic and 
societal actors 
Long-term processes such as those foreseeable in the 
context of climate change are generally dealt with 
unsatisfactorily by political, economic and societal 
actors. Slowly encroaching phenomena and gradual 
processes (rising sea levels and demographic change, 
for example) are just as hard for politicians, econo-
mists and leading social figures to deal with as are 
events that, while having been predicted, occur sud-
denly (such as storm surges, droughts or conflicts). 
There are a number of plausible reasons for the fail-
ure of politics and the market in the face of questions 
and problems posed by the future:
• Climate change mitigation can be achieved only 

if all the large-scale emitters implement adequate 
policy measures; in other words, it depends on joint 
– collective – action. Since society as a whole ben-
efits from individual actors’ investment in mitiga-
tion measures but the individual enjoys only min-
imal benefits in proportion to the costs incurred, 
an incentive exists for all actors to not act them-
selves but rather to participate in the measures 
implemented by others at no cost to themselves. 
This results in a lower reduction in  greenhouse gas 
emissions than would be economically efficient.

• There is often a powerful interplay at work 
between short-term and long-term actions. Deci-
sions made today in conditions of uncertainty may 
constrain the options for action that are available 
in the future. This is also referred to as ‘lock-in’, 
or path dependence. For example, the decision to 
invest in gas-fired power stations today will deter-
mine a country’s energy mix for the next 40 years.

• Today’s interests may be opposed to future inter-
ests. The efforts of newly industrializing and devel-
oping countries to achieve rapid  economic devel-
opment pose a threat to the long-term goal of 
avoiding dangerous climate change if the devel-
opment process is highly resource-intensive. 

Due to climate change and processes of globalization, 
long-term dynamics (in the period covering approx. 
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2020–2100) are beginning to play an increasingly 
important role for societies. For this reason, research 
efforts are required in developing incentive systems, 
institutional innovations and norm and value systems 
that might help to strengthen societies’ problem-solv-
ing capacity in the face of relevant future problems 
and to encourage a long-term focus in politics, indus-
try and society. Insights from New Institutional Eco-
nomics, governance research and social scientific the-
ories of political control, along with studies of science 
and risk, are especially important in this regard. 

9.2.2 
Adaptation strategies in developing countries

The more powerful climate change turns out to be, the 
more far-reaching and complex the economic, polit-
ical and societal impacts will be on developing coun-
tries. Climate change generates economic costs and 
devalues agricultural potential, established develop-
ment strategies as well as sectoral patterns of spe-
cialization; it forces countries to establish new infra-
structures. It also gives rise to health problems, trig-
gers migratory movements, causes distribution con-
flicts and power shifts in societies and puts pressure 
on their governance capacity. In addition, the impacts 
of climate change are highly context-dependent, 
meaning that there is a need to develop adaptation 
strategies specific to particular regions and coun-
tries. Current development dynamics in  Africa, for 
example, illustrate why there is an urgent need for 
action and research. At the present time many Afri-
can governments and international development 
organizations are once again (for good reason) tar-
geting their investments towards  agriculture, which 
had been neglected during the 1990s. So far, though, 
the medium- to long-term impacts of climate change 
have barely been taken into account in this process. 
What might a sustainable form of agriculture look 
like in Africa in 2030, one that were capable of deal-
ing with even greater aridity, extreme weather events 
and altered soil conditions? Which regions will be 
even agriculturally useful at all? Which crops would 
it make economic and ecological sense to plant? 
What agricultural strategies, technologies and infra-
structures will be needed in the future? Adaptations 
to future changes in the natural environment need 
to begin sooner rather than later, as it takes time to 
build up and restructure institutions and infrastruc-
tures. Research initiatives are needed soon, given 
that the creation of certain knowledge about likely 
changes and conceivable adaptation strategies is also 
time consuming.

Research programmes focusing on adaptation 
strategies in developing countries are still in their 

early stages worldwide, however. The  World Bank, 
FAO and other international organizations are 
beginning to undertake efforts to concentrate on 
a few sectors (including agriculture). At the end of 
2006 – in the context of negotiations on  climate pro-
tection – a special fund was set up to provide sup-
port for research, and development organizations 
are beginning to seek scientific expertise. The present 
report shows that the potential impacts of a global 
rise in  temperature beyond the 2 °C guard rail will 
be extremely serious for the developing countries. It 
also shows that large gaps in knowledge exist regard-
ing these impacts in specific developing regions and 
countries. Given the complexity and extent of the 
task, it is important for an international – or at least 
European – division of labour to be established in 
this newly developing field of research. 

9.2.3 
Developing preventive strategies to stabilize 
fragile states

Taking the various definitions and criteria into 
account, about 30 states can currently be catego-
rized as weak or fragile (Section 4.2.2). Apart from 
a few general recommendations, considerable confu-
sion and uncertainty exists in the international com-
munity about how to deal with these countries, given 
that most traditional options for action do not work. 
On the one hand, a key characteristic of such states 
is that they have weak state structures, meaning that 
established forms of  development cooperation are 
unable to find any suitable points of contact and their 
intended effects are barely able to come to fruition. 
On the other hand, the donor countries are generally 
reserved when it comes to organizing and channelling 
public support through non-state actors. Apart from 
issues of legitimacy under international law, the main 
concern here is that support of this kind may under-
mine the authority of existing public institutions and 
further weaken the sovereignty and capacity of the 
governments responsible. Military  interventions are 
generally considered as an option only when exist-
ing  conflicts have become so intense that they pose 
a serious threat to regional stability or the interests 
of other countries. Such interventions can prevent a 
situation from deteriorating further, for example by 
using measures designed to consolidate peace to pre-
vent intrastate violence from flaring up again. But 
they have only a very limited capacity to contribute 
to the construction of a state system capable of func-
tioning over the long term.

In view of the additional problems likely to exert 
pressure on governments as a result of climate change, 
the need to devise coherent strategies and effective 
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instruments for stabilizing weak and  fragile states 
appears more urgent than ever. Therefore, the task 
of social scientific research must be to evaluate exist-
ing preventive policy instruments on the basis of cur-
rent and past case studies and to develop them fur-
ther. The main issue to be explored here is what com-
bination of individual measures is effective for the 
various instances and stages of state fragility and how 
these should be timed and coordinated internation-
ally. The heterogeneity of the affected states needs to 
be taken into account much more than it has been up 
to now. This may mean providing support for govern-
ance structures that do not conform to the prevail-
ing western-influenced, ideal-typical understanding 
of the state that exists on the donor side. To this end, 
it would be worthwhile considering how the legiti-
macy of public institutions in postcolonial states can 
be increased without relinquishing universal princi-
ples such as the separation of powers, the rule of law 
and the protection of human rights.

For this purpose WBGU recommends that sup-
port be provided for empirical field research in par-
ticular. The aim of this would be to generate robust, 
policy-relevant knowledge about the mode of func-
tioning and legitimacy of public institutions and non-
state actors in weak and fragile states and to be better 
able to understand perceptions of security at national 
and local level in the affected regions. Careful atten-
tion should always be paid in the process to ensure 
that analysis of the concrete security implications of 
climate change does not further any ‘securitization’ 
of the climate policy debate or displace the priority 
issues of climate change mitigation and adaptation.

9.2.4 
International institutions in the context of global 
change and climate-induced conflicts 

Institutions at the interface of 
environmental science and policy 
formulation
Translating scientific findings into practical poli-
cies also presents challenges for research on envir-
onmental institutions. The principal issue here is to 
gather together existing knowledge and to make it 
publicly accessible in such a way that decisions about 
the problems reported can be made rapidly and 
rationally. It is also necessary to examine critically 
the circumstances in which scientific policy advice 
is given, the potential it has to influence change, as 
well as questions concerning legitimacy and respon-
sibility (Haas, 2004; Farrell and Jäger, 2005). This is 
especially relevant both to the problem of assess-
ing the consequences of technology and to the sci-
entific underpinnings of global environmental policy 

(WBGU, 2000). The dissemination of international 
studies, such as the IPCC reports and the Millen-
nium Ecosystem Assessment, has been extraordinar-
ily widespread. The challenge is to gather together 
existing knowledge and make it publicly accessible 
in a way that facilitates decision-making about the 
problems reported.

International Human Dimensions 
Programme on Global Environmental 
Change
The International Human Dimensions Programme 
on Global Environmental Change (IHDP) – sup-
ported by the German government, among oth-
ers – and especially its sub-programmes Institu-
tional Dimensions of Global Environmental Change 
(IDGEC) and Global Environmental Change and 
Human Security (GECHS, Section 3.1.1.4), have pro-
vided important new insights for the development of 
 research on global environmental institutions in the 
past few years, rendering outstanding services in the 
sphere of interdisciplinary methods. This has made it 
possible to lend further precision to research ques-
tions concerning the characteristics of international 
institutions and the interrelationships between them, 
and to build on them steadily with the aim of cre-
ating a better synthesis between the findings from 
social scientific and natural scientific  environmental 
research (Young, 2002). Follow-on research should 
address, among other things, issues relating to insti-
tutional architecture, taking explicit account of the 
potential capacity of non-state actors, the capacity of 
social systems to learn and adapt, and the legitimacy 
and responsibility of global decision-making struc-
tures; this also means addressing questions regarding 
the allocation of global goods and resources (Bier-
mann, 2007).

In addition, the IHDP resolutely promotes sci-
entific exchange between North and South and has 
proven its worth not least in ensuring that German 
research is integrated into international research net-
works. WBGU therefore recommends that the Ger-
man government continue to support the research 
work being coordinated under the conceptual 
umbrella of the IHDP.

Capacities of international institutions and 
organizations
The genesis, transformation and effectiveness of 
institutions in international environmental policy 
have represented a very dynamic field of research 
within International Relations since the early 1990s 
(Jakobeit, 1998; Zürn, 1998a; Sprinz, 2003). What has 
been largely neglected in this, however, is the specific 
role played by the international organizations cru-
cially involved in shaping the institutional architec-
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ture of international environmental policy and their 
administrative agencies (Bauer and Biermann, 2007). 
The  UNEP secretariat, for example, is entrusted with 
the task of monitoring a large number of multilateral 
environmental agreements. Given that the reform 
of the  United Nations is proceeding somewhat slug-
gishly – not least in the environmental sphere (Sec-
tion 10.3.1.2) – WBGU suggests a closer examina-
tion of the concrete practical options available to 
international organizations and how these might be 
improved in the service of better intergovernmental 
cooperation and a more effective implementation of 
multilateral environmental agreements.

Establishing an  International 
Environmental Court
In view of the limited capacity of the International 
Court of Justice in The Hague to settle disputes in 
 environmental conflicts, the idea of setting up an 
International Environmental Court capable of mak-
ing binding legal judgments has been proposed in 
various quarters (Rest, 1998; Postiglione, 1999, 2002; 
MacCallion, 2000; Pauwelyn, 2002). Given the poten-
tial implications of environmentally induced con-
flicts, WBGU considers it worthwhile to explore the 
idea of such a legal body. A number of issues still 
require detailed scientific debate, however.

Since international legal treaties and customary 
international law contain few justiciable obligations 
directly related to the environment – that is, ones 
capable of being enforced in a court of law – it bears 
asking, first of all, what role an international tribu-
nal for the environment would be capable of play-
ing at the present time. One point to be considered is 
that questions relevant to the environment are also 
dealt with through existing arbitration systems in 
the context of  WTO and the international law of the 
sea (International Tribunal for the Law of the Sea). 
The debate about setting up a specific International 
Environmental Court thus demands precise clarifica-
tion with regard to which legal claims could be effec-
tively asserted.

A tribunal of this sort could play a specific role if 
the way were also opened up to private individuals to 
lodge complaints. However, this too presupposes that 
adequate international legal guarantees are in place 
to provide legal protection for the environmentally 
related rights of the individual. Legal rights related 
directly to the environment can indeed arise out of 
the specific  human rights recognized in international 
law, as the actions taken by the European Court of 
Human Rights in relation to the European Conven-
tion on Human Rights illustrate. A globally valid 
agreement providing similarly concrete and justicia-
ble guarantees in relation to the rights of the individ-
ual does not exist at this time. It would thus be worth-

while examining whether guarantees aimed at pro-
tecting the rights of the individual in practice could 
be established as part of efforts to elaborate further 
specific environmental agreements and, if so, how 
this might be done.

WBGU proposes that the current debate be pur-
sued further and – not least in connection with the 
reform efforts at the United Nations and its special-
ized agencies – that an analysis be conducted regard-
ing the circumstances in which the idea of an Interna-
tional Environmental Court could be implemented 
and built upon, as well as what other developments 
could be considered for existing arbitration mecha-
nisms. It would be important to clarify in detail who 
would be able to assert what rights against whom, and 
equally important to establish the scope of jurisdic-
tion a legal body should have, along with its options 
for imposing sanctions, in order to improve the effec-
tiveness of the institutions concerned and to avoid 
creating new conflicts over objectives among exist-
ing institutions or encouraging any further fragmen-
tation of the multilateral system.

9.3 
Conflict constellations and their  prevention

Climate-induced  conflict constellations are sets of 
causal linkages at the interface between climate 
impacts and society, the dynamics of which have the 
potential to bring about social destabilization or vio-
lence. WBGU has identified specific conflict con-
stellations associated with degradation of freshwa-
ter resources, declining food production, increasing 
storm and flood disasters, and with environmentally 
induced migration. These, according to the current 
status of knowledge, are the most important conflict 
constellations. However, other constellations could 
conceivably emerge and gain greater prominence 
in the future. One example might be changes in the 
transmission patterns of infectious  diseases. Such 
indirect consequences of climate change should be 
systematically analysed for their potential to trigger 
violence in society. 

As yet, the study of causal links between climate 
impacts and violent conflict is in its earliest stages 
and still requires both empirical validation and theo-
retical underpinning. This represents a vast interdis-
ciplinary field of basic research that must be taken 
forward by both climatologists and social scientists.

Climate change on the scale expected will give 
rise to major changes in many countries, particu-
larly developing and newly industrializing countries. 
These may take the form of the conflict constella-
tions described. The capacity of a country to cope 
with such adverse events in future depends critically 
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on the availability of robust, region-specific assess-
ments of the consequences of climate change and, 
based on these findings, anticipatory strategies for 
adapting to climate impacts that cannot be avoided. 
Developing countries in particular are found to have 
major deficits in this area. WBGU therefore recom-
mends stepping up research cooperation with devel-
oping countries to address the areas of adaptation 
and disaster mitigation.

9.3.1 
Degradation of  freshwater resources 

Regional monitoring and modelling of the 
 water balance
The use of  scenarios and ensemble modelling in 
devising water management strategies is at a very 
early stage and still requires a great deal of research. 
One aspect of this involves downscaling global sce-
narios to the regional level and taking account of the 
specific demands on water management that arise 
as a result. Models devised on this basis should take 
into account both the regional river basin area and 
the corresponding urban region. The impacts of cli-
mate change on  groundwater resources should also 
be analysed more comprehensively. Another aspect 
involves developing practical ways of making find-
ings available – such as the visualization of simula-
tions of different scenarios (e.g. climate change sce-
narios) and various courses of action – in order to 
facilitate participatory approaches and to ensure that 
decision-making processes in water management are 
grounded in a solid source of information.

Enhancing water productivity in the 
 agricultural sector
The efficiency of water use in agriculture needs to be 
improved. This applies mainly to regions with poorly 
functioning irrigation systems and physical water 
scarcity, which are especially vulnerable to  pov-
erty and food crises. Emphasis should be placed on 
researching and implementing integrated strategies 
appropriate to local circumstances which collectively 
optimize technologies, choice of varieties and pro-
duction processes (e.g. integration of livestock farm-
ing, multiple usage of irrigation water), in order to 
achieve improved water productivity within a given 
catchment area. 

 Desalination using renewable energies 
 Coastal regions and  islands with low precipitation 
have the option of guaranteeing a reliable supply of 
drinking water by processing (decontaminating) and 
desalinating seawater or brackish water. Small desal-
ination systems driven by renewable energies, such as 

evaporation systems or distillation processes involv-
ing solar thermal components, represent a sustaina-
ble solution, especially for remote regions. However, 
there is a need for further development of small facil-
ities in particular, in order to increase reliability (of 
water quality) and reduce costs. There is still great 
potential, in terms of energy efficiency, for improv-
ing the already widespread reverse osmosis process. 
When combined with projects to electrify rural areas, 
e.g. using photovoltaic technology and wind-powered 
generators, the ability to store drinking water brings 
significant economic synergies. Research and devel-
opment of such systems should be supported in the 
context of development cooperation, as should their 
introduction onto the market. Consideration should 
also be given to the environmental impacts of water 
extraction and the re-circulation of brine.

Analysing  virtual water trade
To enable a comprehensive analysis of virtual water 
trade, further reliable data should be collected at all 
levels. Questions regarding suitable methods of cal-
culation need to be answered, particularly in relation 
to appropriate ways of setting quantitative and spa-
tial system boundaries when apportioning consump-
tion to specific actors (particularly agricultural pro-
duction). The use of virtual water trade as a strategy 
to limit regional water demand should be assessed in 
terms of the risks and opportunities it entails for the 
economic development of a country. The extent to 
which international virtual water trade requires regu-
lation by an international institution, e.g. with regard 
to sustainability criteria, also merits exploration.

Implementing  integrated water resources 
management 
Due to the lack of institutional capacity in developing 
countries, there is a need for social science research 
to be carried out locally on the actual implementa-
tion of integrated water resources management sys-
tems. In view of past conflicts in some regions in 
the wake of water sector  privatization, the question 
arises as to how planning and decision-making proc-
esses in water policy should ideally be structured in 
order to avoid conflict and ensure a good supply. One 
relevant issue is the compatibility of public and pri-
vate forms of participation.

Prerequisites for  transboundary water 
cooperation
In spite of existing (meta-)studies of formal contrac-
tual agreements, there is still a need for a more in-
depth analysis of local mechanisms and of the effec-
tiveness of existing cooperation agreements. The role 
of climate change as a driver of future  water short-
age or of increased variability in the  availability of 
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water should be more fully integrated in social sci-
ence research. This raises questions about suitable 
institutions for   transboundary water cooperation in 
the face of advancing climate change as well as about 
appropriate guidelines for the assistance rendered by 
development cooperation institutions. The need for 
research on water cooperation is not limited to the 
shared use of rivers and lakes, but should increasingly 
include transboundary groundwater resources.

9.3.2 
Decline in food production

Challenges of climate change and 
environmental degradation for 
agricultural research and research 
infrastructure
Agricultural research should give greater prior-
ity to the foreseeable consequences of global cli-
mate change. In addition to exploring ways of ensur-
ing regular and adequate crop yields, studies should 
also investigate the potential for increasing  food pro-
duction under conditions of environmental change. 
The prime concern should be to seek solutions that 
are appropriate to specific regions of the world. 
For example, the temporal distribution of rainfall 
in  Africa acts as a limiting factor on a ‘New  Green 
Revolution’, because extreme fluctuations in annual 
rainfall mean that it is not worth applying fertilizers 
every year to boost production. The main thrust of 
research in this regard must be towards achieving 
constant guaranteed yields in the face of fluctuating 
precipitation.

In addition, knowledge transfer in the areas of 
soil protection and crop improvement must be opti-
mized, adapted and developed further. This implies 
research at various levels, from the molecular poten-
tial of important commercial crops to the prevention 
of unproductive water loss during irrigation. Another 
point is the identification of geographical-climatic 
risks by means of efficient monitoring systems and 
technology-supported climatic forecasts (using GPS/
GIS). Studies should also examine whether plant 
water loss in relation to carbon gain can be optimized 
further. The development of appropriate farming 
regimes is also of considerable strategic importance 
in terms of safeguarding food production. In the con-
text of its participation in the Consultative Group on 
International Agricultural Research (CGIAR), Ger-
many should continue to press for research support 
that pays greater attention to these aspects. CGIAR’s 
four current Challenge Programs point in the right 
direction in this regard. It is vital to maintain research 
cooperation with (African) developing countries and 
to strengthen their local research capacity.

Linkages between global warming, yield 
losses and risks of violence
Very little research has been carried out into the 
relationship between global warming and produc-
tion losses in agriculture, and particularly into that 
between crises in farming or food production and 
risks of violence. Systematic empirical analyses 
could enable more precise conclusions to be drawn 
regarding the socio-economic and political factors 
involved in exacerbating conflict, making it possible 
to develop more precisely defined approaches to cri-
sis prevention. This can only succeed, however, if sci-
entific guidance for decision-makers is drafted with 
due consideration of the effects of climate change, 
particularly in scenarios and very long-range fore-
casts of crop yields and crop losses.

9.3.3 
Increase in  storm and flood disasters

Patterns of behaviour, communication and 
decision-making in disaster situations
 Disaster prevention measures must always be 
adapted to the framework conditions of the society 
affected. Normally the implementation of such meas-
ures takes socio-economic conditions into account, 
but when  emergency plans are drawn up, they are 
frequently based only on general assumptions about 
individual and social behaviour in disaster situations. 
These assumptions do not always correspond to the 
behaviour patterns that are likely arise in reality 
(Auf der Heide, 2004). Yet well-founded knowledge 
about individual, social and administrative patterns 
of behaviour, communication and decision-making 
in disaster situations is a fundamental prerequisite 
for effective early-warning systems, emergency plans 
and other  disaster risk management measures (infor-
mation campaigns, infrastructure planning, etc.). So 
far the relevant research has been rather fragmen-
tary, and only in rare cases has it been worked up sys-
tematically. It is necessary to broaden this knowledge 
base and make the findings available to political deci-
sion-makers. In this connection, WBGU welcomes 
the German federal government’s new research pro-
gramme for civil security, which places a clear focus 
on pattern recognition, action strategies and organ-
izational forms (BMBF, 2007). It points out, how-
ever, that to place the issues in a global perspective 
requires corresponding research on the socio-eco-
nomic framework conditions in newly industrializing 
and developing countries. 

9 Research recommendations186



187

Adaptation strategies for coastal cities and 
delta regions
Climate change poses the greatest challenge to storm-
prone cities on coastal plains and in delta regions. 
Local land subsidence, changes in land use and settle-
ment structure and in the local hydrological system 
often contribute further to an increased risk of dis-
aster. In many cities and delta regions, the question 
of possible adaptation strategies still remains largely 
unresolved. While dams, dykes and tidal barrages are 
being constructed in many locations, comprehensive 
sea defence measures must also take account of the 
complexity of the urban infrastructure as well as the 
highly dynamic nature of social and economic pro-
cesses. In some circumstances, the construction of 
physical defences may encourage a concentration 
of residential and industrial land uses in threatened 
areas, thus raising  disaster risks to a new level. The 
points mentioned here could be considered in the 
context of sustainability research within the thematic 
area ‘Megacities of Tomorrow’ planned by the Ger-
man Federal Ministry for Education and Research 
(BMBF). 

Particularly in the cities and delta regions of  newly 
industrializing and developing countries, ways must 
also be found of halting the concentration of peo-
ple and material assets in threatened areas, and of 
harnessing existing regulations and incentive sys-
tems to encourage such adaptation measures. Due 
to the great complexity of urban spaces with their 
intermeshed residential and commercial/industrial 
uses, the development of such strategies calls for 
comprehensive interdisciplinary studies of the kind 
that generally exceed the competence of individual 
institutions. Research approaches should therefore 
pool the strengths of different scientific disciplines 
(hydrology, urban planning, geography, engineering 
sciences, sociology, etc.) and practice-oriented insti-
tutions (city administrations, the fire service, port 
authorities, etc.) for the purpose of devising adapta-
tion strategies. 

9.3.4 
Environmentally induced migration

Environmentally induced migration – or ‘environ-
mental migration’ for short – has so far received lit-
tle attention from a scientific perspective. Studies 
have been confined to the field of  conflict research; 
in the mid-1990s environmental migration was exam-
ined as a potential conflict factor and the issue was 
addressed by, among others, the Institute for Migra-
tion Research and Intercultural Studies of the Uni-
versity of Osnabrück, as part of its research into 
migration, multiculturalism,  ethnicity and  conflict 

(Bade, 1996). Despite this, patterns of cause and 
effect relating specifically to environmental migra-
tion remain largely unexamined. As part of a focus 
on migration within the ‘Socio-economic Sciences 
and the Humanities’ theme, the EU’s 7th Research 
Framework Programme has set aside funding for 
a more far-reaching analysis of the causes and pat-
terns of migration movements in general (EU-Kom-
mission, 2007). Research on international migration 
and integration is already underway among research 
groups such as the International Migration, Integra-
tion and Social Cohesion Network, funded by the 
EU’s 6th Research Framework Programme (IMIS-
COE, 2007). Nevertheless, these programmes have 
not yet dealt explicitly with the environmental and 
climate-related causes of migration. It is therefore 
important that German and European funding pro-
grammes and research networks should formulate 
a specific research programme relating to climate-
induced and environmental migration. WBGU out-
lines below the central questions that future research 
needs to answer. 

Cause-and-effect patterns of environmental 
migration
There is still widespread disagreement among those 
involved in the systematic study of the subject as 
to exactly how environmental migration should be 
defined. This lack of clarity stems primarily from the 
paucity of information available about the following 
questions: what kind of influence does environmental 
change, as one factor among others, have on an indi-
vidual’s decision to migrate? How does it relate to 
other factors that may trigger migration? What forms 
of migration – in terms of scope, direction and dura-
tion – are to be expected as a result of different kinds 
of environmental change? Finally, what are the impli-
cations of environmentally induced migration for the 
migrants’ regions of origin, transit locations and ulti-
mate destinations? The task of specifying this cause-
and-effect mechanism more closely first requires fur-
ther case studies analysing the role of environmental 
factors in causing migration and the role of envir-
onmentally induced migration in causing or exacer-
bating conflict. The next step would involve meta-
analysis of this information in order to arrive at state-
ments that can be generalized. The results of these 
meta-analyses would make it possible to distinguish 
environmental migrants more clearly from other 
types of migrant, to specify their number more pre-
cisely, to identify the regions most affected, to model 
early warning systems for environmental migration 
and to draw up appropriate prevention and response 
strategies. Exemplary in this regard is the Environ-
mental Change and Forced Migration Scenarios 
project being undertaken by the Center on Migra-
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tion, Citizenship and Development at the Univer-
sity of Bielefeld in cooperation with other European 
project partners as part of the EU’s 6th Research 
Framework Programme. The project is due to run 
for 24 months (2007–2008), during which time data 
will be collected and analysed statistically in order 
to improve the state of information available on ref-
ugee movements caused by climatic and environ-
mental factors (COMCAD, 2007).

Interdisciplinary research on 
environmental  migration
In the specialist literature there has been little coordi-
nated or coherent study up to now on the way envir-
onmental change may cause or exacerbate conflict 
by inducing migration; such work as has been done 
has been limited to isolated sub-disciplines. Interdis-
ciplinary research would be beneficial here, enabling 
the findings from scientific analysis of climate change 
impacts, migration research and  conflict research 
to be integrated; this in turn would contribute to a 
broader understanding of the cause-and-effect pat-
terns involved. 

Strategies promoting acceptance of 
migration policy measures 
Long-term government resettlement programmes 
represent one possible response to severe environ-
mental change that political decision-makers should 
consider. However, such programmes do bring with 
them an array of socio-economic and political prob-
lems. Experience has shown that where such resettle-
ment has been carried out, those affected – despite 
careful planning based on principles of social sustain-
ability – often show little acceptance of such large-
scale state interventions in the lives of long-standing 
communities, thus giving rise to conflict in its various 
forms. Interdisciplinary research therefore needs to 
identify the most suitable strategies both for organ-
izing the migration process itself and for promoting 
the acceptance of such measures among the affected 
populations in the regions of origin and places of des-
tination. 

International legal instruments for the 
protection of environmental migrants 
At the legal level, states currently have no specific 
obligations under international law with regard to 
the treatment of environmental migrants, nor do any 
other legal mechanisms exist to protect affected indi-
viduals. In the interests of improving the legal sta-
tus and protection of environmental migrants, con-
sideration should be given to ways of remedying this 
omission in international law. It is particularly impor-
tant to clarify at which legal level statutory provi-
sions should apply. In the view of WBGU the pre-

ferred solution would involve a special multilateral 
umbrella convention on environmentally induced 
migration. The results of the studies on environ-
mental migration proposed above should be drawn 
upon to help answer the question of which concrete 
measures – including legal obligations and norms 
designed to protect environmental migrants – should 
be covered by such a convention. It is particularly 
important that an equitable system be designed for 
distributing the burdens arising from environmen-
tally induced migration. Since it can be assumed that 
environmentally induced migration is affected by a 
number of causal factors, it is necessary to define and 
analyse the essential criteria and to integrate them in 
a practicable and normatively appropriate way into 
the legal mechanisms to be developed. 

Research is also needed into the bodies to be 
entrusted with implementing a regime for the protec-
tion of environmental migrants at international level. 
The question of whether UNHCR should assume 
particular responsibilities in this field needs to be 
addressed, as does, where relevant, the concrete forms 
of institutionalized cooperation with UNHCR. 

A final point that needs to be clarified concerns 
the conditions under which the international legal 
principles governing  state responsibility are capa-
ble of providing grounds for holding particular states 
responsible for ‘causing’ cross-border environmental 
migration. It is particularly important to analyse the 
potential scope of the duty of non-intervention along 
with issues of attribution and causality. Even if the 
principle of state responsibility can only apply in a 
subsidiary way – i.e. if concrete obligations under 
international law have actually been violated – rig-
orous enforcement of relevant rights could never-
theless provide an incentive for states to desist from 
behaviour that leads to environmental migration. 

9 Research recommendations188
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10.1 
WBGU’s key findings

In the past, conflicts triggered by environmental 
changes were localized and manageable. Advanc-
ing climate change, however, will radically alter the 
framework conditions, for every region of the world 
will be affected, albeit to a varying extent. If climate 
policy fails, climate change could become a major 
international security risk in the 21st century. Policy-
makers must therefore lose no time in developing 
strategies based on the following findings.

A narrow window of opportunity for  climate 
policy
The first of WBGU’s findings offers a major oppor-
tunity, but also presents a considerable challenge to 
policy-makers. Global climate change is a gradual 
process which, so far, has not posed any serious risks 
to human security. It is only likely to impact severely 
on international security in the medium to long term. 
If in the next two decades, the international com-
munity is successful, through effective climate pol-
icy, in setting a course towards an emissions path-
way that makes compliance with the 2 °C guard rail 
possible, such climate-induced conflicts can prob-
ably be avoided. However, any delay in setting this 
course towards a reversal of global emissions trends 
will mean that even higher emissions reduction rates 
will be required later on. There is also a risk that such 
a delay will entrench path dependencies in favour 
of emissions-intensive technologies, making compli-
ance with the 2 °C guard rail more expensive, more 
difficult and ultimately impossible (WBGU, 2007). 
In other words, there is a narrow window of oppor-
tunity for successful prevention, making swift action 
essential. An effective climate change mitigation pol-
icy, combined with preventive and adaptive strategies 
to curb the impacts of climate change and avoid secu-
rity-relevant dynamics, must begin now, when cli-
mate-induced conflict risks are still in their infancy. 
Putting this type of conflict potential on the polit-
ical agenda is difficult, however, for the international 
community is currently preoccupied with very differ-

ent types of  security risks (e.g. nuclear proliferation, 
terrorism, resource scarcity). A competition for pol-
itical attention, financial resources and conceptual 
input is therefore emerging between rival security 
agendas, further complicated by the anticipated tran-
sition from a unipolar  world order towards a multi-
polar power constellation. This poses a major chal-
lenge to a political system which is normally geared 
towards short-term perspectives and problems. 

Types of  conflict constellation
The second finding of WBGU’s analysis is that glo-
bal climate change could lead to food crises, fresh-
water shortages, extreme weather events with mas-
sive destructive force, and increased migration in the 
various regions of the world (Chapter 6). The conflict 
constellations analysed by WBGU show that una-
bated climate change will increase human vulnerabil-
ity, worsen  poverty and thus heighten societies’ sus-
ceptibility to crises and conflicts. The specific threats 
will depend on the dynamics of climate change, local 
environmental conditions and the affected societies’ 
and actors’ crisis management capacities. The present 
report identifies examples of regions that will be espe-
cially hard hit (Chapter 7) and outlines appropriate 
responses to the various conflict constellations.

Societal vulnerability
The third finding is that overlapping and mutually 
reinforcing conflict constellations, described in the 
report, can trigger destabilization processes within 
societies whose impacts could extend far beyond the 
generally localized  environmental conflicts of the 
past and present (Chapter 8). Societal vulnerabil-
ity can lead to crises. The more drastic the climate 
change, the more severe the impacts of social desta-
bilization and conflicts may be. Whereas the present 
debate is dominated by the challenge of imple-
menting the  Millennium Development Goals, una-
bated climate change would not only undo the cur-
rent efforts to reduce poverty; it would also trans-
form many developing regions into places of inse-
curity, characterized by state failure, a breakdown of 
law and order, conflicts, violence and human depriva-
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tion. Climate change thus has the potential to reverse 
development efforts and undermine human security, 
and could therefore ultimately jeopardize national 
and regional security as well.

 Destabilization of states
The fourth finding is that climate change is unlikely 
to lead to classic inter-state wars. A more probable 
scenario is that it will create diffuse cross-border pat-
terns and zones of destabilization which are difficult 
to contain and almost impossible to manage, with 
widening insecurity and an increase in the propensity 
for violence in regions especially at risk from climate 
change. Climate change will intensify existing  con-
flicts: more frequent droughts and soil degradation, 
for example, will exacerbate land-use conflicts. As a 
consequence, large-scale deforestation and the asso-
ciated displacement of communities will be fostered 
and could increase  internal and cross-border  refu-
gee flows. States which are already fragile will thus 
be further weakened as a result of additional envir-
onmental stress. However, climate change will also 
create new conflict threats. Sea-level rise and storm 
and flood disasters could in future threaten cities and 
industrial regions along the east coasts of China and 
India, but could also confront New York with com-
pletely new challenges. A sea-level rise of just 50cm 
would put the habitats and livelihoods of millions 
of people in the  Nile and  Ganges Deltas at risk. The 
 melting of the glaciers would jeopardize water sup-
ply in the  Andean and  Himalayan regions. Climate 
change could ultimately have quite incalculable con-
sequences for states and societies if major  ecosys-
tems or regional climate systems were to change fun-
damentally as a result of unabated global warming 
(Section 5.3). For example, the collapse of the Ama-
zon rainforest could occur, with far-reaching and as 
yet unpredictable consequences for the water and 
soil balance of the entire  South American continent. 
The loss of the Asian  monsoon would have equally 
severe impacts on agriculture, food security and the 
stability and adaptive capacities of the affected soci-
eties. 

Threat to the international system
The fifth finding is that an escalation in the described 
patterns of social destabilization in various regions of 
the world has implications not only for the affected 
societies but for the international system as a whole 
(Chapter 8). Migration, for example, could become 
unmanageable. Distributional conflicts and crises of 
legitimacy between the main drivers of climate change 
(especially the industrialized countries and, in future, 
China and India as well) and those most affected (par-
ticularly the developing countries) would be likely to 
occur.  Development policy and security policy, which 

are already largely unequal to the task of promoting 
stability in the world’s circa 30  fragile states, would be 
completely overwhelmed by the ensuing challenges. 
The development of the  world economy could be per-
manently impaired, and the international system as a 
whole could face a crisis of legitimacy, challenging its 
capacity to act. The globalized world would become a 
more insecure place. These major impacts of climate 
change are not considered in the USA’s or the EU’s 
current  security strategies. There is therefore a need 
for political action. Furthermore, the analysis of the 
complex social impacts of climate change shows that 
many different political actors have a role to play in 
avoiding dangerous climate change and mitigating its 
impacts. ‘Climate change as a security risk’ poses a 
challenge for the entire political system in Germany 
and, indeed, the European Union. 

Road map to mitigate climate conflicts
In light of this threat analysis, WBGU proposes a 
road map which takes account of these findings and 
prevents the emergence and escalation of climate 
conflicts. Between now and around 2020, the envir-
onmental impacts of climate change will probably 
continue to be manageable, at least to the extent that 
major climate-induced regional or global security 
threats are unlikely to occur. This offers a window 
of opportunity to avert dangerous climate change 
through a resolute climate policy. Assistance should 
be provided to the developing countries so that they 
can devise adaptation strategies to cushion the emerg-
ing impacts of climate change. Within this timeframe, 
the international community can still develop and 
implement an effective prevention strategy against 
massive climate-induced security risks. WBGU’s pol-
icy recommendations therefore focus primarily on 
this window of opportunity. 

If a comprehensive prevention strategy fails, the 
world must prepare itself for climate change impacts 
from around 2020 which are likely to trigger increas-
ing destabilization processes, food and water crises, 
more frequent extreme weather events and increased 
migration. During this phase, the costs of mitigating 
the social and security impacts of climate change will 
rise considerably.

During the period from 2040 to around 2100, una-
bated climate change would result in environmental 
changes which are very likely to overstretch the 
capacities of societies, national and regional actors, 
the global economy and the international system. 
During the second half of the 21st century, climate-
induced conflicts could then become a feature of the 
international order, and global crisis management 
would take the place of efforts to shape globalization 
constructively.

10 Recommendations for action
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rily as a lever, enabling it to act as a credible catalyst 
for international climate policy.

So that Europe can exert the greatest possible 
influence in the interests of a progressive interna-
tional climate policy, it is absolutely essential that 
national egoisms within the EU are set aside; coher-
ent strategies must be developed instead and inter-
national agreements implemented consistently and 
resolutely. Besides the EU’s undoubtedly impor-
tant role as a negotiating party in the various inter-
national environmental processes, this applies espe-
cially to its own  Common Foreign and Security Pol-
icy (CFSP). The EU should gear the CFSP towards a 
pro-active mitigation strategy aimed at curbing glo-
bal warming (in line with the 2 °C guard rail). The 
German government should therefore work vigor-
ously for consistency and coherence in the EU’s cli-
mate policy and encourage moves towards a climate-
compatible CFSP.

The global level
The German government should step up its efforts 
to develop and consolidate a constructive multilat-
eral  global governance architecture. It can thus make 
a contribution to curbing the global political tur-
bulence which is likely to arise from the forthcom-
ing ‘multipolarization of the  world order’, and pre-
vent the reconfiguration of the international system 
from creating a highly unstable scenario in which ris-
ing and declining world powers (China, India and 
the USA) are locked in confrontation (Section 4.3). 
This is vital if effective solutions to global challenges 
are to be developed and implemented. The interna-
tional community must recognize that anthropogenic 
climate change constitutes a global threat in every 
respect, and that solutions must be based on a just 
and comprehensive system of multilateralism.

In that sense, international climate policy could 
form the ideal arena for confidence-building meas-
ures between states, provided that global climate 
change is recognised as the ‘common enemy’ of 
humankind. Climate policy – even more than efforts 
to combat  terrorism or the proliferation of weapons 
of mass destruction – is thus the ‘high politics’ of the 
future. In this context, the EU will only be able to 
exert substantive influence on international policy-
making if it ‘speaks with one voice’ in its dealings 
with other more powerful actors.

10.3 
The window of opportunity for climate security: 
2007–2020

This section outlines nine policy initiatives which 
would have to be implemented by 2020 or therea-

10.2 
Scope for action on the part of the German 
government

Germany
The key starting point for addressing the complex 
issues associated with ‘climate change as a security 
risk’ is international  climate policy, which can only 
be successful if it is global in scope. Viewed in terms 
of its problem-solving capacities, Germany is a minor 
and relatively insignificant actor compared with the 
major powers, i.e. the USA and China (and India, 
too, in future). The German federal government can, 
however, utilize its international role as a pioneer 
and leader of an intelligent climate policy in order 
to shape international policy pro-actively. To play 
this role effectively and bring appropriate influence 
to bear on international climate policy, however, it 
would have to take on a range of tasks which would 
not only involve climate policy actors such as the 
Federal Environment Ministry, but almost every fed-
eral ministry. The German government’s strategies in 
the fields of foreign and  security policy, development 
policy, economic, trade and  energy policy,  transport 
policy and  agricultural and  European policy all have 
a role to play here. In light of the complex challenges 
posed by climate change, the diversity of the relevant 
actors and the importance of interlinked initiatives 
involving several different ministries, the Federal 
Chancellery should coordinate this process.

Europe
In the context of the newly emerging power constel-
lations, the European countries – all of which are rel-
atively small – cannot make an effective contribution 
to a viable global climate policy without the  Euro-
pean Union. The EU is the key global actor with an 
explicit and pro-active commitment to the concept of 
effective  multilateralism. As major powers, the USA, 
but also China and India, tend to place their reliance 
primarily on their own power potential. So without 
major commitment from the EU, a multilateral fol-
low-up agreement to the  Kyoto Protocol is highly 
unlikely to succeed.

For the reasons stated, the EU is a key actor in 
global climate policy. Yet it is by no means the largest 
emitter of  greenhouse gases. The  USA is currently 
responsible for 22 per cent of global CO2 emissions 
and China for 17 per cent, with around 15 per cent 
coming from the EU. The percentage of emissions 
from China, the USA and India will probably con-
tinue to rise substantially to 2030. Viewed solely in 
terms of the EU’s own reduction potential, its room 
to influence global  climate protection is therefore 
relatively limited. The EU should therefore utilize its 
 pioneering role in climate protection at home prima-

Scope for action on the part of the German government 10.2
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bouts in order to avoid security-relevant climate 
impacts. If this window of opportunity is missed, cli-
mate-induced social  crises and security problems are 
very likely to occur in the subsequent decades. 

Table 10.3-1 depicts three types of initiatives. 
Firstly, efforts to stabilize or promote a coopera-
tive international environment and strengthen the 
UN are important (Initiatives 1 and 2). A particular 
challenge is that from now to 2020 – the window of 
opportunity for the development and implementa-
tion of an effective global climate policy – turbulence 
and tensions may well arise in the international arena 
as a result of the emergence of  China and, in future, 
 India as key actors in global governance (Section 
4.3). There will only be a viable prospect of achieving 
significant advances in international climate policy if 
this fundamental shift in global power relations takes 
place without major conflicts and geopolitical rival-
ries between the ‘old’ and the ‘new’ world powers. 

Secondly, initiatives to abate climate change and 
avoid its dangerous impacts are required (Initiatives 
3–5). Successful mitigation strategies will therefore 
act as preventive security policy measures as well. 
Effective climate policy can help avert international 
crises and conflicts in future. The UN report Con-
fronting Climate Change (UN, 2007) refers in this 
context to strategies aimed at ‘avoiding the unman-
ageable’.

Thirdly, adaptation strategies are crucial, espe-
cially in the developing countries, also in preparation 
for the anticipated increase in migration processes 
(Initiatives 6–9). These initiatives must also address 
the already unavoidable impacts of climate change, 
described in the UN report Confronting Climate 
Change as measures aimed at ‘managing the una-
voidable’ (UN, 2007). They must include the estab-
lishment of global  early warning systems.

This package of initiatives shows that climate 
change as a security risk poses a challenge not only to 
German, European and international environmental 
and  security policy. Almost every department of gov-
ernment has a role to play in averting the national 
and international crises and security risks that will 
otherwise result from climate change.

10.3.1 
Fostering a cooperative setting for a  multipolar 
world 

10.3.1.1 
Initiative 1: Shaping global political change

The  global economic and political power shifts which 
will result from the rise of China and India in partic-
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ular are likely to trigger major changes in interna-
tional relations. There are many signs at present that 
China and India have good prospects of establishing 
themselves as world powers alongside the USA. This 
is likely to weaken and perhaps even end the USA’s 
dominance of the unipolar world order which has 
developed since the end of the Cold War. Under these 
circumstances, major turbulence can be expected in 
world politics. Although this may not necessary lead 
to military  conflicts between major powers or their 
proxies, there is a risk that the present multilateral 
institutional architecture could become destabilized, 
making international cooperation more difficult and 
thus creating security risks.

In order to be prepared for this turbulence and 
shape it in a constructive and peaceful way, it is essen-
tial to recognise and respond to the global trends in 
time. However, insisting on the global political status 
quo is both unrealistic and counterproductive. If a re-
emergence of confrontational rivalry between major 
powers is to be avoided and the many global prob-
lems facing humankind are to be resolved, cooper-
ative structures are required, now more than ever, 
to manage these shifts in power relations. Germany 
and the European Union could establish themselves 
as key drivers for change here and, in the process, 
cushion and limit their own relative loss of power. In 
order to move in this direction, the following struc-
tural mechanisms are important and must be taken 
into account (Kupchan et al., 2001; Messner, 2006).

In dealings with the USA, it must be borne in mind 
that superpowers generally find it difficult to accept 
the need to move away from a strategy of ‘global 
hegemony’ towards a strategy of ‘shared global lead-
ership’. In relations with China and India, it is essen-
tial to consider that these countries are now start-
ing to perceive their rapidly expanding global signifi-
cance and are therefore likely to have little interest in 
challenging conventional notions of sovereignty, the 
nation state and power politics. The recognition that 
in view of the nation state’s limited scope for action 
and today’s complex global interdependencies, the 
delegation of sovereignty does not necessarily entail 
forfeiting the capacity to manage one’s own affairs – 
an insight which, in Europe, has matured over several 
decades of European integration and in the course of 
the globalization debate – has yet to become widely 
accepted in China and India. Ultimately, the construc-
tive multilateralism which is desired cannot, if it is to 
be effective, simply perpetuate the form of transat-
lantic multilateralism which has developed under US 
hegemony since 1945. In order to ensure the accept-
ance and, above all, the constructive participation of 
the rising world powers, a multilateral order is needed 
which is viewed as fair by all the world’s countries, 
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Table 10.3-1
Overview of the nine initiatives proposed by WBGU for the mitigation of destabilization and conflict risks associated with 
climate change.
Source: WBGU

Relevant policy area Initiatives

Section 10.3.1: Fostering a cooperative setting for a multipolar world 

Foreign policy Initiative 1 – Shaping global political change: Constructively managing the emer-
gence of China and India as global powers alongside the USA; need for a strong Eu-
ropean foreign policy; possible option to convene a world conference on geopolitical 
change; recognising climate change as a common threat to humankind.

Foreign, environmental and 
development policy

Initiative 2 – Reforming the United Nations: Gearing the present UN system more 
strongly towards prevention and a coordinated approach; refl ecting on the role and 
tasks of the UN Security Council; strengthening the United Nations’ capacities in 
the fi eld of environmental policy; establishing a Council on Global Development 
and Environment.

Section 10.3.2: Climate policy as security policy I: Preventing confl ict by avoiding dangerous climate change

Environmental and foreign policy Initiative 3 – Ambitiously pursuing international climate policy: Stipulating the 2 °C 
guard rail as an international standard; further developing the Kyoto Protocol; 
adopting ambitious reduction targets for industrialized countries (including the 
USA), and integrating the newly industrializing and developing countries; conserv-
ing natural carbon stocks.

Environmental, energy, economic 
and research policy

Initiative 4 – Transforming energy systems in the EU: Strengthening the EU’s leading 
role; improving and implementing the Energy Policy for Europe; triggering an ef-
fi ciency revolution; expanding renewables.

Environmental, development, research 
and economic policy 

Initiative 5 – Developing mitigation strategies through partnerships: Establishing 
climate protection as a cross-cutting theme in development cooperation; agreeing 
decarbonization partnerships with newly industrializing countries (especially China 
and India); agreeing an innovation pact within the framework of G8+5.  

Section 10.3.3: Climate policy as security policy II: Preventing confl ict by implementing adaptation strategies 

Development and research policy Initiative 6 – Supporting adaptation strategies for developing countries: Industrialized 
countries must assist developing countries on adaptation and mitigation of climate 
impacts; priorities: devising specifi c strategies for developing regions particularly at 
risk (e.g. Africa); mitigating water crises; gearing the agricultural sector to climate 
change; strengthening disaster prevention. 

Security and development policy Initiative 7 – Stabilizing fragile states and weak states that are additionally threatened 
by climate change: Stabilization of weak and fragile states to be taken into account 
to a greater extent in the  German Action Plan ‘Civilian Crisis Prevention, Confl ict 
Resolution and Post-Confl ict Peace-Building’; supporting and implementing the 
OECD’s working principles; expanding the ‘Whole-of-Government’ approach to en-
compass the environmental dimension; boosting the civil society potential of  weak 
states in international forums and networks.  

Foreign, domestic and development 
policy

Initiative 8 – Managing migration through cooperation and further developing 
international law: Developing comprehensive international strategies for migration; 
integrating migration policy into development cooperation; including environmen-
tally induced migration in international cooperation; enshrining the protection 
of environmental migrants in international law; permitting no weakening of the 
existing protection regime; adopting measures supplementary to the existing refugee 
regime. 

Development and research policy Initiative 9 – Expanding global information and early warning systems: Actively sup-
porting the development of a comprehensive global early warning system to provide 
information about all types of natural hazard, epidemics and technological risks, 
regional climate change and impacts, and environmental problems; improving the 
implementation of early warning information at national and local level.
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from Asia to North America, and also takes account 
of the growing significance of private actors. 

Germany and the EU: Pioneers and models 
of best practice
Germany can act as a pioneer here by undertaking 
the necessary advocacy work and, via the EU, work-
ing pro-actively at international level for the adop-
tion of confidence-building measures. One option, 
for example, is to initiate and institutionalize a pro-
cess modelled on the  Conference on Security and 
Co-operation in Europe (CSCE) and aimed at confi-
dence-building worldwide. International  climate pol-
icy and  development policy appear to offer ideal the-
matic fields for a move in this direction. This requires 
at least the following three preconditions to be ful-
filled: 
1. The formulation of comprehensive policy objec-

tives which must be ambitious in the sense that 
they can make an adequate contribution to prob-
lem-solving. 

2. The adoption and implementation of concrete and 
sometimes painful measures that make a credible 
contribution to achieving the policy objectives and 
are internationally verifiable.

3. Negotiation between international partners on an 
equal footing, even if some partners are still less 
powerful than others at present. This applies as a 
general principle to relations with all the develop-
ing countries but especially to the ‘anchor’ coun-
tries which in many cases have already estab-
lished regional predominance and are increasingly 
emerging as world powers. Major anchor coun-
tries such as China, India, Indonesia, Pakistan, 
Nigeria, South Africa, Brazil and Mexico are play-
ing an increasingly important role in international 
politics, due to their economic weight and political 
influence in their own regions and increasingly at 
global level as well.

There is much to suggest that the EU will only be 
successful in persuading China and India to move 
towards an effective climate policy, and in developing 
strategic technology partnerships with these coun-
tries in the transition to a low-carbon economy if 
Europe itself pursues consistent and credible policies 
to solve global problems. The hectoring tone often 
adopted by the West towards the rapidly expand-
ing newly industrializing countries diverts attention 
from the industrialized countries’ own climate policy 
responsibility and must give way to a culture of com-
mon responsibility and cooperation.

If cooperative multilateralism is to prevail in 
tomorrow’s world, a  pioneering role for Germany 
and the EU is essential, too, because the USA, on 
the one hand, currently shows no sign of any political 
will to accept the relative ascendancy of rival pow-

ers, and on the other, the rising Asian powers China 
and India are likely to be preoccupied with their own 
affairs for some time to come. In particular, it is still 
unclear whether, and how, these two countries will 
handle their growing global responsibility.

Furthermore, the EU is at risk of being marginal-
ized from global politics unless it makes substantial 
efforts to establish itself as a partner for China and 
India – a partner which is not only economically rel-
evant but which is also still a significant global actor. 
This role is by no means guaranteed by ‘history’, 
despite European governments’ periodic assump-
tions to that effect. Chinese foreign policy already 
regards Europe as a peripheral issue; its main frame 
of reference is the USA, followed by Japan and the 
South/South-East Asian countries that are relevant 
in an economic and regional policy context.

In order to avoid any further loss of significance 
vis-à-vis the Asian powers, Germany and the EU 
should invest to a far greater extent than before in 
a coherent, future-oriented  Common Foreign and 
Security Policy (CFSP), which inevitably means set-
ting aside national egoisms. The EU can no longer 
afford to present a divided image to the world as it 
has done in the past, notably in advance of the Iraq 
war in 2003. Instead, within the framework of the 
CFSP, it should openly address the issue of the antic-
ipated shifts in the political world order and accept 
the challenge of presenting itself as a constructive 
partner for the Asian region, on the one hand, with-
out permanently damaging its transatlantic relations, 
on the other, which are based on historical ties and 
remain on a sound footing (Biermann, 2005).

Against this background, one issue to be explored 
is whether convening a world conference, akin to the 
CSCE process, to consider, at the highest level, the 
possible implications of the anticipated power shifts 
could help foster a positive climate of cooperation. 
The title for the conference could be broadly as fol-
lows: ‘A New  World Order for the 21st Century – 
Power Shifts for Global Governance’ (for a discus-
sion of the real opportunities afforded by the world 
conferences, which are often regarded as ineffective, 
see Fues and Hamm, 2001; Haas, 2002). The concerns 
and diffuse uncertainty experienced by many states 
and societies in the face of geopolitical change could 
perhaps then be channelled constructively. The aim 
would be to generate a positive mood that is condu-
cive to a fresh start, emphasizing and building on the 
opportunities afforded by the anticipated changes.

Recognising climate change as a common 
threat to humankind
Climate policy and  energy policy offer ideal fields 
of action for Europe to play a pioneering role. Here, 
Germany and the EU could bring influence to bear 
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to change the global discourse, and thus the world 
political agenda, in such a way that the ‘ war on ter-
ror’ is replaced as the hegemonic discourse in inter-
national relations. The intention is certainly not to 
play down the significance of the problem of global 
 terrorism, but it could be argued that global climate 
change and  poverty pose a greater collective threat 
to human security than terrorism. Former US Presi-
dent Clinton has also emphasized that although cli-
mate change appears more remote than terrorism, it 
actually constitutes the greater threat (Economist, 
2006).

Climate change can certainly be regarded as a col-
lective threat to humankind which can only be coun-
tered effectively through joint efforts by the interna-
tional community as a whole (or at least through a 
strong ‘ coalition of the willing’ involving all the major 
actors). If the efforts to curb climate change fail, this 
will have a damaging effect on humankind as a whole 
– not just individual states or societies – in the long 
term. Moreover, more intensive efforts to achieve 
fair, resolute and targeted international cooperation 
in the field of climate protection or  poverty reduction 
are likely to strengthen the multilateral architecture 
as a whole and thus make a contribution to peaceful 
development in the world.

10.3.1.2 
Initiative 2: Reforming the United Nations

It has become commonplace in international pol-
itics to diagnose a substantial need for reform of 
the  United Nations and its institutions, notably in 
the field of environmental and development policy. 
The publication of a series of expert reports under 
the auspices of former UN Secretary-General Kofi 
Annan (UN, 2004, 2006b), Annan’s own reform pro-
posals, entitled In Larger Freedom and unveiled at 
the special session of the  General Assembly in 2005 
(UNSG, 2005) and the expectations aroused by the 
appointment of the new Secretary-General Ban Ki-
moon are currently generating a relatively high level 
of interest in the UN’s reform agenda among the 
member states. Ultimately, it is their political will that 
will determine the substance and tangible outcomes 
of possible reforms. 

Among the member states, it is the industrialized 
countries in particular which must demonstrate that 
they are serious about their reform rhetoric and are 
willing to provide the financial resources that may be 
necessary for the reform process. At the same time, 
the developing countries must move away from a 
position which combines empty demands for a lead-
ing role in the United Nations with obstinate adher-
ence to an anachronistic status quo (Fues, 2006). Oth-

erwise, this reform dynamic will also quickly wane. 
The report Delivering as One (UN, 2006b), produced 
by the High-Level Panel on System-wide Coherence 
towards the end of Kofi Annan’s term of office and 
focussing on the areas of development,  humanitarian 
assistance and the environment, is encouraging, for it 
provides a realistic appraisal of the current situation 
and sets out largely pragmatic demands. 

As environmentally induced conflicts and the 
associated security issues are likely to increase in sig-
nificance, the question which arises is which role the 
United Nations and its various institutions should 
play in managing these problems. On the one hand, 
the institutions and mechanisms already existing 
within the UN system could be utilized. On the other 
hand, not least in light of the reform efforts men-
tioned above, targeted institutional adjustments are 
both desirable and conceivable. 

Reflecting on the role and tasks of the UN 
 Security Council
In recent years, in relation to ‘humanitarian  interven-
tions’, there has been intensive debate about the con-
ditions under which the United Nations may inter-
vene in domestic crisis situations, generally those in 
which there is a threat to international security as 
a result of massive  human rights violations (Ipsen, 
2004; Janse, 2006). There is general consensus that 
when the Security Council, in a resolution, deter-
mines the existence of a threat to the  peace pursuant 
to Article 39 of the United Nations Charter due to 
human rights violations within a state, it may deploy 
the instruments of collective security in accordance 
with Chapter VII of the Charter (measures to main-
tain or restore international peace and security) and 
apply sanctions (Kimminich, 1997).

In WBGU’s view, severe environmental degra-
dation and environmentally induced conflicts can 
be regarded as a threat to international security and 
world peace. The impacts of climate change consti-
tute a particularly high potential risk in this con-
text. Presumably, therefore, the Security Council is 
also authorized to take action under Chapter VII of 
the United Nations Charter in cases of widespread 
destruction of natural environmental goods and grave 
violations of international environmental law. A fur-
ther argument in favour of this position is that cli-
mate change impacts, not least, on human rights and 
therefore could be said to constitute a threat to the 
peace pursuant to Article 39 of the United Nations 
Charter. 

This means that the Security Council is in principle 
authorized to apply appropriate sanctions against the 
states responsible (Elliott, 2002; Fassbender, 2005). 
At the first Security Council meeting with Secretary-
General Ban Ki-moon on 8 January 2007, Belgium 
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and  Peru called for the Security Council’s mandate 
to be extended accordingly. The United Kingdom – 
one of the countries holding a veto in the Security 
Council – then gave further clear political backing to 
this issue a few months later, in April 2007, with For-
eign Secretary Margaret Beckett stressing the secu-
rity dimension of climate change in a speech to the 
Security Council. However, the extremely restrained 
position of the USA and China, as veto-holding pow-
ers, suggests that realistically, a formal expansion of 
the Security Council’s agenda is unlikely to occur in 
the near future, especially given that this particular 
aspect was absent from the relevant report on UN 
reform, A More Secure World: Our Shared Respon-
sibility (UN, 2004). Nonetheless, the fact that cli-
mate change has been addressed before the highest 
body in the United Nations has raised its media pro-
file and is a symbolic step towards ensuring that the 
importance of this issue is not downplayed in interna-
tional diplomacy, and has also established a practical 
basis for further discussion in future. WBGU there-
fore urges further exploring the pros and cons of a 
broader mandate for the Security Council within the 
overall framework of the UN reform debate.

One option in this context is to invoke the con-
cept of ‘ responsibility to protect’, by means of which 
the United Nations claims high moral authority. The 
responsibility to protect was developed specifically 
in order to prevent future failures by the United 
Nations such as those which weigh on the interna-
tional community’s conscience as a result of its inac-
tion in Rwanda and the former Yugoslavia (Fröhlich, 
2006; Hilpold, 2006). In view of the conflict poten-
tial that could be unleashed by the impacts of climate 
change, this principle could provide a remedy and be 
modified and expanded accordingly. The Security 
Council could perhaps charge the newly established 
UN Peacebuilding Commission with addressing the 
specific tasks arising from this principle, although it 
must be ensured that this does not overstretch the 
Commission’s mandate to an impermissible extent. 
The Commission’s primary task is to strengthen the 
capacities of the United Nations to propose strate-
gies for sustainable peacebuilding in countries torn 
apart by  civil war and to ensure that no resurgence 
of violence occurs in post-conflict situations (Wein-
lich, 2006). However, in view of the additional pres-
sure from the problems associated with the possible 
impacts of climate change, especially in fragile civil-
war countries, the Peacebuilding Commission should 
also be able to address environmentally induced  secu-
rity risks appropriately as part of its own mandate.

In general, it is important to emphasize that 
authorizing and implementing  military measures, 
also in response to environmentally induced threats 
to international peace and security, may only take 

place in strict compliance with the United Nations’ 
monopoly of force. Pre-emptive measures by indi-
vidual countries or groups of countries outside the 
scope of the powers granted under Chapter VII of 
the United Nations Charter are therefore clearly 
incompatible with international law, also in the con-
text of threatened environmental conflicts. 

Strengthening the United Nations’ 
environmental policy capacities
WBGU reaffirms its often-stated recommendation 
that the United Nations Environment Programme 
( UNEP) be strengthened and formally upgraded 
(WBGU, 2001, 2005). The French government has 
launched a diplomatic initiative specifically with 
a view to moving in this direction. In the academic 
debate, too, the differences in the positions for and 
against such a reform have noticeably narrowed in 
recent years (Biermann and Bauer, 2005; Rechkem-
mer, 2005). Nonetheless, in view of some states’ pol-
itical opposition to such a move, it is highly unlikely 
to take place in the near future, although member 
states’ commitment to UNEP as the ‘global author-
ity and environmental policy pillar’ of the United 
Nations is constantly reiterated, most recently at the 
Global Ministerial Environment Forum in Nairobi in 
February 2007 (UNEP, 2007).

In WBGU’s view, a substantive strengthening of 
UNEP should take place without delay. For practical 
reasons, therefore, this should initially begin below 
the threshold for UNEP’s upgrading to the status of a 
UN specialized agency, as also proposed in the report 
Delivering as One on coherence in the UN system and 
in the debate at the Global Ministerial Environment 
Forum. In that sense, WBGU takes the view that all 
measures resulting not only in additional budgetary 
resources for UNEP but also providing the requis ite 
stability for UNEP to engage in more secure medium- 
to long-term financial planning should be supported. 
This requires, firstly, multiannual financial commit-
ments from donors and, secondly, a reduction in the 
proportion of earmarked  funds.

In this context, the efforts to improve cooperation 
between UNEP and the many UN agencies with an 
operational mandate should also be supported. This 
applies especially to cooperation with the  United 
Nations Development Programme (UNDP) (Bier-
mann and Bauer, 2004; Fues, 2006), and, in light of 
the growing significance of environmentally induced 
migration, the Office of the United Nations High 
Commissioner for Refugees ( UNHCR) (Section 
9.3.4) as well. The relevant recommendations of the 
High-Level Panel on System-wide Coherence are 
to be welcomed here, as are the encouraging signals 
sent out by the heads of the relevant UN agencies at 
the first Global Ministerial Environment Forum to 
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be held since the appointment of Achim Steiner as 
UNEP’s new Executive Director (IISD, 2007; Der-
vis, 2007; Steiner, 2007). Ultimately, however, it is the 
responsibility of the member states to coordinate 
the priorities of the individual organizations in a 
way which facilitates effective coordination. WBGU 
therefore recommends that the efforts to improve 
cooperation among the relevant UN agencies at pol-
itical level be given resolute support and critically 
monitored. 

In light of UNEP’s core competences in the fields 
of monitoring, assessment and early warning, WBGU 
recommends that the longstanding demands for a 
strengthening of UNEP’s role as the central know-
ledge manager on issues relating to the global envi-
ronment be followed up with action. In particu-
lar, the further development and implementation of 
the UNEP Environmental Observing and Assess-
ment Strategy, which was developed by the UNEP 
Secretariat in a complex international consultation 
process, should be supported. This strategy is based 
on the comparative strengths of the Environment 
Programme (e.g. the Global Environment Outlook 
reports) and, among other things, prioritizes inter-
national networking by UNEP and scientific capac-
ity-building. In particular, it is important to ensure 
that the academic contribution to decision-making 
on international environmental policy is free from 
any direct influence of political office-holders. One 
option which could be considered is the creation of 
a high-profile and high-level office of ‘Chief Scien-
tist’ within UNEP, supported by a staff of scientists 
of international repute, who would act as scientific 
adviser at levels up to and including the UN Secre-
tary-General (Najam et al., 2006).

Establishing a Council on Global 
Development and Environment 
WBGU reiterates its call for the establishment of a 
high-level Council on Global Development and Envi-
ronment within the UN system, which could emerge 
from a reform of the largely ineffective  Economic 
and Social Council (ECOSOC) and pool the compe-
tencies of various existing UN bodies (WBGU, 2005). 
However, any major reform of ECOSOC requires an 
amendment of the UN Charter, and given that such 
an amendment must be adopted by a vote of two-
thirds of the members of the  General Assembly, 
including all the permanent members of the Security 
Council, there is little prospect of achieving this in 
the near future (WBGU, 2005).

WBGU therefore recommends that policy be 
guided by the pragmatic proposals made by the High-
Level Panel on System-wide Coherence. These pro-
posals include the establishment of a UN Sustaina-
ble Development Board, reporting to ECOSOC. The 

Board should be granted substantial political author-
ity at the level of the heads of state and government 
and exercise joint supervision of the UN programmes 
in the areas of development, humanitarian assistance 
and the environment. It would increase system-wide 
coherence, inter alia, by ensuring that goal conflicts 
between the various agencies would have to be nego-
tiated by the member states at the highest level. The 
Board could take action, in particular, in relation to 
problems which specifically affect the environment-
security nexus and, if appropriate, refer them to the 
Security Council for further deliberation.

This model takes account of the fact that most 
member states are opposed to any merger of vari-
ous UN agencies. At the same time, joint supervision 
could improve programmatic coherence, although 
this would have to be reflected in budget planning. 
As the boards of the relevant programmes already 
hold joint meetings to some extent, the institutionali-
zation of this cooperation via a Sustainable Develop-
ment Board is a feasible political option. 

In line with the proposals made by the High-Level 
Panel, the existing joint meetings of the boards of the 
United Nations Development Programme (UNDP), 
the United Nations Population Fund (UNFPA), the 
United Nations Children’s Fund (UNICEF) and the 
 World Food Programme (WFP) would be merged 
into this strategic oversight body. In WBGU’s view, 
UNEP – until it can be upgraded to a UN special-
ized agency – and UN-HABITAT (United Nations 
Human Settlements Programme) should also be 
merged into this oversight body. A further option to 
be considered is whether and how participation by 
the  United Nations Framework Convention on Cli-
mate Change (UNFCCC), the  Convention on Bio-
logical Diversity (CBD) and the  United Nations 
Convention to Combat Desertification (UNCCD) 
could also be beneficial.

In terms of its relationship with this comprehen-
sive supervisory body, the mandate of the  Commis-
sion on Sustainable Development (CSD) could be 
made more specific, so that it would act as the pol-
icy link between the programmes supervised by the 
Board and the relevant UN specialized agencies (e.g. 
FAO, WHO, UNIDO, UNWTO). In this instance, it 
is important to consider the extent to which paral-
lel coordination structures, notably the UN Devel-
opment Group and the Environmental Management 
Group, are still required. 

In view of the environment-development-security 
nexus, the creation of an oversight body for the UN 
programmes mentioned above is both sensible and 
necessary, in WBGU’s view. The Sustainable Devel-
opment Board would guarantee greater coherence 
at operational level in the United Nations’ environ-
mental and development policy, enabling the UN to 
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develop a more targeted preventive response, not 
least to the escalation of environmentally induced 
conflicts, than is possible with the current fragmented 
UN apparatus. WBGU therefore recommends that 
the Board be equipped with the authority to issue 
and enforce binding instructions in the event of a 
threat of severe environmental impairment. Natu-
rally, this means that before the Board is established, 
its powers, its legal and political position within the 
UN system and, above all, its relationship with the 
Security Council and  ECOSOC as principal bodies 
within the system must be clearly defined.

10.3.2 
 Climate policy as  security policy I: Preventing 
conflict by avoiding dangerous climate change

WBGU has made recommendations on many occa-
sions on the specific form that an effective climate 
protection policy should take; the reader’s attention 
is drawn to various previous reports and policy papers 
in this context (WBGU, 2003, 2004, 2005, 2007). For 
that reason, the following initiatives merely briefly 
outline, in key words, the current and important fields 
of action for climate protection.

10.3.2.1 
Initiative 3: Ambitiously pursuing international 
climate policy

Making the 2 °C guard rail an international 
standard 
Specific international targets with a long-term focus 
increase the prospects of implementing a successful 
climate policy that initiates the global technological 
revolution and the shift in attitudes that are neces-
sary to achieve the ultimate objective of the United 
Nations Framework Convention on Climate Change 
(UNFCCC): to stabilize the  concentration of green-
house gases in the atmosphere at a level that would 
prevent dangerous anthropogenic interference with 
the climate system. At international level, a consen-
sus must therefore be reached on quantifying this 
objective, as set out in Article 2 of the UNFCCC. To 
this end, WBGU recommends the adoption, as an 
international standard, of a global  temperature guard 
rail limiting the rise in globally averaged near-surface 
air temperature to 2 °C relative to the pre-industrial 
value. If the concentration of greenhouse gases in the 
atmosphere is stabilized at 450ppm CO2eq, there is 
a realistic prospect, according to current knowledge, 
of achieving this objective. This will require a 50 per 
cent reduction in global greenhouse gas emissions by 
2050 compared with a 1990 baseline. 

Gearing the  Kyoto Protocol towards the 
long term 
For the Kyoto Protocol’s second commitment period, 
it is not simply a matter of renewing the existing 
commitments with new targets. Instead, the mecha-
nism established under Article 9 of the UNFCCC to 
review the Kyoto Protocol should form the basis for 
the ambitious further development of the Protocol 
and its  compliance mechanisms. 

In WBGU’s view, equal per capita allocation of 
emission entitlements on a global basis is the alloca-
tion formula which should be aimed for in the long 
term. All countries must ultimately play a part in 
achieving this goal. 
• For the second Kyoto commitment period, the 

industrialized countries should adopt ambitious 
goals in the order of a 30 per cent effective reduc-
tion in greenhouse gas emissions by 2020 against 
the 1990 baseline. Germany should serve as a role 
model here: in WBGU’s view, a 40 per cent reduc-
tion target for Germany is appropriate. However, 
the global  climate protection goals can only be 
achieved if the USA also substantially reduces its 
greenhouse gas emissions.

• In order to integrate newly industrializing and 
developing countries into mitigation efforts to a 
greater extent, WBGU recommends the adoption 
of a flexible approach to the setting of reduction 
commitments and clear differentiation within this 
country group. The major newly industrializing 
countries in particular, which are now playing an 
increasingly influential role in world affairs, have 
a responsibility to act as a role model for other 
developing countries and commit to flexible tar-
gets, with fixed targets being the medium-term 
objective. 

Conserving natural carbon stocks
Preserving the natural carbon stocks of terrestrial 
 ecosystems should be a key goal of future climate 
protection policy alongside the reduction of green-
house gas emissions from the use of fossil fuels.  Trop-
ical forest conservation should be a particular prior-
ity in this context. The UNFCCC process to reduce 
deforestation in developing countries should be pur-
sued further. The aim should be to establish arrange-
ments which provide clear incentives for tropical  for-
est protection but which do not lead to any slacken-
ing of the industrialized countries’ own mitigation 
efforts. WBGU therefore takes the view that arrange-
ments which are for the most part separated from the 
Kyoto carbon market would initially be beneficial.
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10.3.2.2 
Initiative 4: Transforming energy systems in the EU

Strengthening the EU’s leading role
In order to be a credible negotiating partner within 
the climate process, the  European Union should 
achieve its Kyoto commitments and then set more 
far-reaching and ambitious reduction targets. In 
WBGU’s view, a 30 per cent reduction target for 
greenhouse gas emissions by 2020 compared with the 
1990 baseline and an 80 per cent reduction target by 
2050 are appropriate. 

Improving and implementing the  Energy 
Policy for Europe
In WBGU’s view, the proposals for an Energy Pol-
icy for Europe, unveiled by the European Commis-
sion in January 2007, point in the right direction and 
their basic elements should be adopted and rigor-
ously implemented by the member states. Binding 
targets, threshold values and timetables are essential 
to make the Energy Policy for Europe more specific. 
However, WBGU also sees a need for improvement 
in relation to the expansion targets and individual 
technological options. Overall, the proposals should 
be geared more strongly towards  sustainability cri-
teria such as those proposed by WBGU in its 2003 
report on sustainable energy systems.

Triggering an efficiency revolution
The proposals set out in the Energy Efficiency Action 
Plan, as well as existing directives and regulations, 
provide a sound basis for the necessary improve-
ments in energy efficiency. The potential energy sav-
ings of 20 per cent by 2020, cited in the Action Plan 
and endorsed by the European Council, should be 
increased substantially through binding European 
rules, ambitious national targets and the rigorous 
enforcement of existing legislation. This applies espe-
cially to buildings, cars and product standards. Here, 
dynamic standards should be set which progressively 
lead to a reduction in energy input and emissions and 
thus establish long-term objectives for technological 
development as well (WBGU, 2007).

Expanding renewables
WBGU proposes that in addition to the targets put 
forward in the European Commission’s Energy Pol-
icy for Europe and reaffirmed by the European 
Council, a binding target of 40 per cent of renewables 
in electricity generation by 2020 be adopted, along 
with a figure of 25 per cent of renewables in primary 
energy production. However, renewables expansion 
should not take place at the expense of other dimen-
sions of sustainability (this applies e.g. to the expan-
sion of bioenergy or  hydropower; WBGU, 2004). Key 

prerequisites for the efficient integration of renew-
ables are unimpeded access to the (national) grids 
and high-capacity trans-European grids. These grids 
would also enable the EU to enter into an energy 
partnership with North Africa (WBGU, 2007).

10.3.2.3 Initiative 5: Developing mitigation 
strategies through partnerships

Establishing climate protection as a cross-
cutting theme in  development cooperation 
In development cooperation too, path dependencies 
in favour of emissions-intensive technologies should 
be avoided, and high priority should be granted to 
the promotion of sustainable structures, e.g. in the 
energy supply. To this end, climate protection must be 
integrated from the outset as a cross-cutting theme 
in poverty reduction strategies, such as the  Poverty 
Reduction Strategy Papers (PRSPs), or in on going 
planning processes (e.g. national environmental 
action programmes). In this context, the promotion 
of sustainable energy systems in order to overcome 
energy poverty should be a key focus of attention. 
Another important field of action for climate protec-
tion in developing countries is the avoidance of emis-
sions from land use changes, especially deforestation. 
The German government has been working for some 
time to ‘join up’ poverty reduction and climate pro-
tection objectives in multilateral development coop-
eration, especially within the  GEF and in the PRSP 
process in the World Bank and IMF. Similar priorities 
should be adopted in bilateral development cooper-
ation as well. In WBGU’s view,  poverty reduction 
and climate protection strategies should therefore be 
‘joined up’ more systematically, and far more rigor-
ously than before, within the  German Ministry for 
Economic Cooperation and Development (BMZ) 
and the German implementing organizations (espe-
cially GTZ and KfW), and also within the frame-
work of donor coordination in the European Union 
(WBGU, 2005).

Agreeing decarbonization partnerships with 
newly industrializing countries
Germany and the EU should enter into strategic 
decarbonization partnerships with those newly indus-
trializing countries that are likely to play an impor-
tant role in the future world’s energy sector. The aim 
would be to move energy systems and energy effi-
ciency towards sustainability, thus providing innova-
tive impetus and acting as a role model on a world-
wide basis. China and India should be priority part-
ners in this area (WBGU, 2007). 
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Agreeing an innovation pact within the 
framework of G8+5 
The G8+5 forum should be utilized to develop joint 
targets for the promotion of climate-compatible tech-
nologies and products. This group, comprising the 
world’s leading industrial nations and newly indus-
trializing countries, represents the heavyweights in 
the global political arena and accounts for around 
two-thirds of global greenhouse gas emissions. On 
the basis of national Road Maps charting the trans-
formation of national energy systems in the inter-
ests of climate protection, a strategic ‘Road Atlas for 
the Decarbonization of Energy Systems’ could then 
be produced. By adopting joint parameters for effi-
ciency and CO2 emissions standards, and promoting 
comprehensive technological cooperation, the G8+5 
countries have the potential to become the driving 
force in a global transformation of energy systems 
(WBGU, 2007).

10.3.3 
Climate policy as security policy II: Preventing 
conflict by implementing adaptation strategies 

10.3.3.1 
Initiative 6: Supporting adaptation strategies for 
developing countries

Developing countries’ vulnerability to the impacts of 
climate change can be greatly reduced through the 
timely adoption of adaptation measures. An effective 
climate regime which is viewed as fair by the inter-
national community and is viable in the long term 
must therefore give adequate priority to adaptation. 
As well as implementing specific adaptation projects, 
the primary focus must be on strategies and meas-
ures to improve the adaptive capacity of those coun-
tries – generally the poorer ones – which will be hard-
est hit by climate change. Timely adaptation meas-
ures should therefore be an integral element of their 
national policies, alongside measures aimed at avoid-
ing further global warming. However, the capacities 
of states and societies to prepare for global warm-
ing vary very widely. If poor adaptive capacities coin-
cide with political and social instability (Section 
3.3), climate impacts can trigger major  security risks 
(Chapter 7). Besides specific adaptive capacities, fac-
tors which determine political and  social stability 
are therefore always of relevance as well. At domes-
tic level, maintaining state functions (Section 4.2.1), 
adequate rights of participation and the promotion 
of civil society institutions are vital here, while exter-
nally, the capacity to maintain conflict-free relations 
with other countries must also be developed. This 

is important in identifying cooperative solutions to 
issues relating to the management of transboundary 
water resources, for example.

Most developing countries lack the capacities and 
resources to implement effective adaptation meas-
ures. The industrialized countries, as the main driv-
ers of climate change, have a special responsibility to 
provide assistance to the developing countries to ena-
ble them to deal with the impacts of climate change. 

These aspects – especially the  security policy rel-
evance of climate change to the industrialized coun-
tries as well – have yet to be fully recognised in many 
German and European development institutions. An 
awareness of the development implications of climate 
change is proving slow to develop. This is understand-
able, in light of the focus on ‘classic’  development 
policy issues such as economic development, pov-
erty reduction and, above all, the  Millennium Devel-
opment Goals. WBGU has already drawn attention 
to the urgent need to make progress here, as any 
overstretching of the developing countries’ adap-
tive capacities would inevitably undermine the suc-
cess prospects of many well-established development 
measures as well (WBGU, 2005). Nonetheless, adap-
tation programmes should on principle be ‘joined up’ 
with relevant sectoral policies and programmes, and 
possible climate impacts must be given due consider-
ation, especially in relation to major infrastructural 
projects.

The integration of the anticipated regional 
impacts of climate change in the development and 
implementation of poverty reduction policies offers 
a good opportunity to significantly improve and safe-
guard these countries’ long-term capacities for pol-
icy action. For example, the risk potential of the cli-
mate-induced conflict constellations discussed in this 
paper should be taken into account from the out-
set in the formulation of poverty reduction strate-
gies. These conflict constellations make it clear that 
special efforts for adaptation to climate change are 
required in at least three priority areas: freshwater 
availability, food production and disaster mitigation. 

Adapting  water resources management to 
climate change and avoiding  water  crises
• Mainstreaming the impacts of climate change on 

water management as an issue in development 
cooperation: Adaptation to climate change in the 
field of water resources management should be 
integrated systematically into bi- and multilat-
eral development cooperation in the water sector, 
especially for regions which already suffer from 
 water scarcity. Developing countries often lack 
the capacities to manage local climate impacts or 
develop any awareness of the problem of climate 
change, or of the need and opportunities for adap-
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tation, among decision-makers and the general 
public. Capacity-building is also required to ena-
ble or facilitate international networking between 
experts in the developing countries and their 
counterparts abroad and encourage collaboration 
on projects and databases. In future, these should 
be priority areas for development cooperation in 
the field of water resources management. Adapta-
tion to climate change should be established as an 
ongoing process, and should not simply entail the 
implementation of one-off measures. 

• Promoting international cooperation on the pro-
vision of information: In order to adapt water 
resources management to the impacts of climate 
change, it is essential, as a basis for planning, to 
draw not only on past data, such as mean  precipi-
tation rates or variability in precipitation and run-
off, but also on the findings of regional models 
which take account of climate change. High pri-
ority should therefore be given to regular provi-
sion and evaluation of current scientific data on 
the regional impacts of climate change on water 
availability. International cooperation is vital here, 
especially for the developing countries. One issue 
which should be explored is whether a universally 
accessible database could be established and main-
tained by the international community, contain-
ing interpreted regional data as a basis for water 
resources management. The provision of infor-
mation is also important for transboundary rivers 
and lakes: reliable data on  water availability and 
use are a key prerequisite for the development of 
cooperative transboundary water resources man-
agement and thus the avoidance of  water conflicts 
and crises.

• Reorienting water management towards action 
under increased uncertainty: For effective action 
to be taken, there is often no need to await the 
development of appropriate forecasting models. 
Measures which improve adaptation to existing 
climate variability can often be applied to adapta-
tion to future climate impacts as well. This is espe-
cially true of measures to improve the efficiency of 
water management, local water storage capacity, 
systems for the distribution of stored water, and 
demand management. Integrated water resources 
management offers a suitable framework here 
(Box 6.2-1).

Gearing  agriculture to climate change
• Strengthening the agricultural sector through devel-

opment cooperation in light of climate change: The 
anticipated pressure on agriculture, especially in 
many developing countries, should be taken into 
greater account in development cooperation, with 
higher priority being given to this sector. First, as 

a basis for effective policies to mitigate climate 
impacts and other global environmental changes, 
viable scenarios and forecasting are required 
for the agricultural sector which must take ade-
quate account of these factors. At present, how-
ever, climate change is not being considered to an 
adequate extent as a factor in the FAO scenarios 
and  forecasts on food production trends and  food 
security, and this could result in the wrong conclu-
sions being drawn in long-term analyses. The Ger-
man federal government should therefore work 
pro-actively within the FAO Council for a greater 
focus on global environmental changes and espe-
cially climate change and provide more support 
for relevant research projects. At the same time, 
in view of the anticipated drop in agricultural 
yields, development cooperation should focus 
to a greater extent on the development of rural 
regions. However, it is not enough simply to invest 
more resources in strengthening the agricultural 
sector. Instead, a new qualitative focus is required 
in agricultural development strategies: only if cli-
mate-induced risks are anticipated in programme 
development and implementation, for example, 
can agricultural development strategies be suc-
cessful in the long term. In particular, the grow-
ing tension between food security, nature conser-
vation and the cultivation of  energy crops must be 
considered. In WBGU’s view, more intensive pro-
duction of energy crops should certainly not take 
priority over  nature conservation and food secu-
rity (WBGU, 2004). The promotion of a robust 
agricultural sector must therefore always go hand 
in hand with the development of other sectors, 
for in view of the anticipated drop in agricultural 
yields, a diversified and therefore less crisis-prone 
economy is required. 

• Reforming world agricultural  markets: The reform 
of  world agricultural markets should be pursued 
vigorously in order to improve opportunities for 
market access and create market incentives for 
production in the developing countries. Given the 
uncertain prospects of a successful outcome to the 
World Trade Organization’s  Doha Round, whose 
key elements include the dismantling of barriers 
to entry to the industrialized countries’ agricul-
tural markets and the removal of subsidies that 
are harmful to development, this is a particularly 
urgent message. However, liberalization is likely 
to lead to price increases which, in the short to 
medium term, could have an extremely adverse 
effect on Low-Income Food-Deficit Countries 
(LIFDCs), greatly impairing their long-term pros-
pects of economic and social development. This 
would further reduce these countries’ opportu-
nities to adapt to climate change and mitigate 
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the security risks with which it is associated. For 
development and security policy reasons, there-
fore, it is particularly important to establish com-
pensation mechanisms for these countries, akin to 
those already in place in the WTO and the Bretton 
Woods institutions. In order to respond adequately 
to the scale of the problem, however, these mecha-
nisms need far more reliable funding. In WBGU’s 
view, the German government should endeavour 
to ensure that such compensation mechanisms are 
adequately endowed. 

• Taking account of many developing countries’ 
growing dependency on food  imports: The liberal-
ization of the agricultural markets and short-term 
compensation payments to low-income countries 
will not solve the long-term supply and demand 
problems faced by many developing countries, 
however. A number of developing countries will 
experience major drops in agricultural yields and 
growing dependency on farm imports, not least as 
a result of climate change. This has implications 
for many different policy areas (e.g. food, pov-
erty reduction, trade, balance of payments and 
monetary policy), so there is a need for interna-
tional development cooperation, trade and mon-
etary policy, and indeed other policy fields, to 
start developing strategic solutions to these prob-
lems without delay. Arguably, international cli-
mate policy should also focus to a greater extent 
on this issue. Assessments should be conducted for 
instruments for the payment of compensation to 
developing countries whose agricultural sector is 
severely impacted by climate change. 

Strengthening  disaster prevention
• Developing cross-sectoral approaches in devel-

opment cooperation: In view of the destabilizing 
impacts of natural disasters and the expected 
increase in major storm and flood events, develop-
ment cooperation should develop and implement 
strategies for the mitigation of  disaster risks to a 
greater extent. In this context, preference should 
be given, as a matter of principle, to cross-sectoral 
approaches rather than one-off measures. This is 
based on the recognition that isolated infrastruc-
tural projects (e.g. dam-building) may encourage 
the concentration of settlements and property in 
at-risk areas and therefore further increase the 
risk of disasters. When devising appropriate pack-
ages of measures, there should be a particular 
focus on  emergency planning, adaptation of  land-
use planning, establishment of clear decision-mak-
ing structures at an early stage, and the inclusion 
of disaster mitigation in education programmes. In 
 particular,  early warning systems should be embed-
ded in comprehensive development programmes; 

in this context, besides the provision of technol-
ogy, high priority must be given to clarifying infor-
mation and decision-making structures within the 
relevant administrations and to the participation 
of the affected population. In view of the threat 
posed to major coastal cities and delta regions by 
 storm and flood disasters, development coopera-
tion should also focus on protecting forests and 
mangroves and reducing land subsidence in urban 
areas. Both these topics must be coordinated with 
land-use and water supply issues. 

• Integrating  disaster risks into development strate-
gies to a greater extent: In many places, weaknesses 
in existing development strategies are a contribu-
tory factor in increasing disaster risks (WBGU, 
2005). WBGU therefore recommends, in particu-
lar, that disaster mitigation be taken into account 
in consultations regarding  Poverty Reduction 
Strategy Papers and in the major poverty reduc-
tion programmes. The topic should also be utilized 
to a greater extent as a starting point for  good gov-
ernance.

• Reviewing disaster prevention in industrialized 
countries: The efficient functioning of modern 
industrial societies is heavily dependent on trans-
port, energy and information networks. The high 
vulnerability of these networks due to power out-
ages, the failure of the transport infrastructure 
due to weather events, or the overloading of tele-
communications systems is becoming increasingly 
apparent. WBGU therefore recommends a review 
of disaster mitigation systems in the industrial-
ized countries, especially in light of the challenges 
posed by ongoing climate change. The anticipated 
impacts of climate change must be taken into 
account when planning highly sensitive infrastruc-
tures. 

10.3.3.2 
Initiative 7: Stabilizing fragile states and  weak 
states that are additionally threatened by climate 
change

As described in Section 4.2, it must be assumed that 
states which, based on current information, are clas-
sified as weak or fragile, are poorly equipped to pro-
tect their societies effectively from the impacts of cli-
mate change. The analysis of conflict constellations in 
Chapter 6 shows that political, social and community 
stability is highly influential in determining whether 
a regional environmental crisis escalates into violent 
conflict. It is also likely that the additional problems 
caused by climate change will impede the  stabiliza-
tion of weak and  fragile states, and may even trigger 

10 Recommendations for action



203

further destabilization, jeopardizing the attainment 
of the Millennium Development Goals as well. 

The findings of the present report show that it is the 
poorest developing countries in the tropical regions, 
above all, that will in future be affected by fragility at 
internal level and by strong climate stress from out-
side. It is essential that in their response to weak and 
fragile states, Germany and its partners assess the 
scale of the phenomenon correctly and consider the 
long-term timeframes in which there is any prospect 
of success. There is therefore also a need to secure 
comprehensive and long-term funding. The implica-
tions of climate change for the scale, longevity and 
 financing of possible German contributions to the 
stabilization of weak and fragile states should there-
fore be taken into account to a greater extent in the 
 Action Plan ‘Civilian Crisis Prevention, Conflict Res-
olution and Post-Conflict Peace-Building’.

This debate should be conducted first and fore-
most within the  European Union framework, firstly, 
in order to gain a more accurate picture of whether, 
and how, the comparative advantages and specific 
capacities of the national implementing organiza-
tions can be deployed on a targeted basis within the 
nascent European development cooperation and 
how these resources can be pooled in order to facili-
tate burden-sharing; and secondly, in order to ensure 
the greatest possible coherence with the  Common 
Foreign and Security Policy (CFSP). 

In this context, WBGU recommends, in particular, 
the operationalization of the Solana strategy in line 
with the Barcelona Report of the Study Group on 
Europe’s Security Capabilities, which prioritizes cri-
sis  prevention with the aim of avoiding military  inter-
vention as far as possible. WBGU is therefore criti-
cal of the proposals made by the Institute for Secu-
rity Studies in Paris, which call for greater military 
engagement by Europe and the expansion of its flex-
ible deployment capabilities (Section 2.2).

Implementing the  OECD’s working 
principles
In its response to weak and fragile states, the German 
government should continue to play an active role 
in the Fragile States Group set up by the OECD’s 
 Development Assistance Committee (DAC). In par-
ticular, it should drive forward the implementation 
and further development of the Principles for Good 
International Engagement in Fragile States and Sit-
uations (Box 4.2-3). This process has high prior-
ity within the DAC and will form a key part of the 
DAC’s work programme for the next two years. 

WBGU recommends that within the DAC pro-
cess, efforts be made to ensure that appropriate 
account is taken, in the implementation of the Princi-
ples, of the risks arising from climate change. Specif-

ically, weak and fragile states’ capacities to manage 
environmental risks must be maintained and rein-
forced, and if necessary re-established, even under 
difficult political and economic conditions. First and 
foremost, this means putting in place the necessary 
conditions for effective measures for adaptation to 
anticipated climate change. Although major secu-
rity impacts resulting from climate change are only 
expected in the medium to long term, it must none-
theless be borne in mind that crisis prevention today 
costs far less than crisis management at a later stage. 
What is still lacking, however, are appropriate instru-
ments to assess the impacts of climate change in var-
ious country contexts. That being the case, the DAC’s 
Fragile States Group and the German Inter-Minis-
terial Working Group on Crisis Prevention should 
make efforts to promote further development of 
early warning and prevention mechanisms. 

Expanding the ‘Whole-of-Government’ 
approach to encompass the environmental 
dimension
With the adoption of the Principles for Good Inter-
national Engagement in Fragile States and Situations, 
the DAC’s policy response to weak and fragile states, 
which is actively supported by the German govern-
ment through the  BMZ, has entered a new phase. 
With a view to implementing the Principles, the Ger-
man government intends to promote the ‘Whole-of-
Government’ approach in order to ensure that civil-
ian measures aimed at the establishment and stabil-
ization of public institutions are not regarded purely 
as a peripheral issue and the sole domain of devel-
opment workers. WBGU endorses this approach and 
recommends that the German government pursue 
this course resolutely and bring appropriate influ-
ence to bear on the EU’s Common Foreign and Secu-
rity Policy as well. So far, the discussions have centred 
primarily on issues concerning the relative signifi-
cance and sequencing of military and development 
policy measures. Environmental risks, on the other 
hand, barely feature in this debate, despite the fact 
that climate change is becoming increasingly appar-
ent and will require comprehensive adaptation meas-
ures in areas such as agriculture, the financial sector 
and infrastructure, i.e. beyond the purview of the 
‘classic’ ministerial portfolio for the environment.

WBGU therefore recommends that in the ongo-
ing debate about the conceptual development and 
practical implementation of the ‘Whole-of-Govern-
ment’ approach, the security and development policy 
relevance of climate change and the associated envir-
onmental changes be emphasized, thus further sharp-
ening the profile of the DAC process. An interven-
tion policy which does not take account, in its plan-
ning, of the increasing pressure on weak and fragile 
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states resulting from the problems of climate change 
will substantially reduce the prospects of stabilizing 
these states. 

Boosting civil society potential in weak and 
fragile states
Despite the difficult circumstances, political, social or 
academic institutions often exist in weak and fragile 
states, as well as committed and in some cases highly 
qualified individuals. In many cases, however, they 
are unable to gain a hearing and are often passed 
over in the distribution of scarce resources at inter-
nal level or disregarded during the planning of exter-
nal measures. As a result, their promising potential 
remains untapped. This applies especially at interna-
tional level, and this effect may be reinforced because 
donor countries are increasingly focussing their 
attention on so-called ‘anchor countries’ such as Bra-
zil, China, India and South Africa. WBGU therefore 
proposes that ways be identified of raising awareness 
of, and providing targeted support, for the capacities 
available in weak and fragile states, e.g. through inter-
national forums and academic/civil society networks. 
In particular, it is important to ensure that civil soci-
ety actors in weak and fragile states are not excluded 
from international networking processes. The  IPCC’s 
working methods demonstrate both the importance 
and the difficulty of facilitating the participation of 
weak and fragile states in international processes.

10.3.3.3 
Initiative 8: Managing migration through 
cooperation and further developing international 
law

Environmentally induced  migration is already taking 
place and because of the impacts of climate change it 
is likely to increase markedly. It is to be expected that 
more and more countries will be affected by environ-
mentally induced migration. As a result of unabated 
climate change, migration could take place on a scale 
that far exceeds present capacities for dealing with 
the problem. This means that, as described in Sec-
tion 6.5, the risk of conflicts is likely to increase sig-
nificantly. In order to prevent an increase in  security 
risks of this type caused by environmentally induced 
migration, there is a need for both preventive meas-
ures – i.e. strategies directed at the causes of environ-
mentally induced migration – and measures for man-
aging unavoidable environmentally induced migra-
tion. 

Developing comprehensive international 
strategies for migration
If the problem of environmentally induced migra-
tion is to be dealt with in a permanent and preven-
tive manner, a comprehensive migration policy strat-
egy is required which takes account of the interests 
of all stakeholders. Its long-term objectives must be 
geared towards the interests of the destination, tran-
sit and home countries alike. In WBGU’s view, an 
approach which focusses primarily on the industri-
alized countries’ internal security is too one-sided, 
reactive and, at best, only effective in the short term. 
In addition, such an approach would leave the devel-
oping countries to shoulder most of the burden aris-
ing from environmentally induced migration; these 
countries would thus find themselves dealing with a 
large proportion of the effects of anthropogenic cli-
mate change. 

The migration policy so far adopted by the indus-
trialized countries is unsatisfactory in this regard. The 
focus of EU policy, which up to now has concentrated 
too one-sidedly on short-term procedural issues, is 
particularly problematic (Parkes, 2006). Operational 
cooperation between the EU member states with 
the aim of managing migration has so far focussed 
largely on border controls, the organization of refu-
gee camps and international cooperation on repatria-
tion agreements. Prevention strategies and efforts to 
deal with environmentally induced migration do not 
feature in the numerous bilateral readmission agree-
ments that have been concluded between industrial-
ized countries and countries of origin (most recently, 
for example, between  Spain and  Morocco).

Integrating migration policy into 
 development cooperation 
In the least developed countries, unabated climate 
change would increase the risk of people being forced 
to abandon their home regions due to the collapse of 
their natural life-support systems. Development coop-
eration can help people living in  absolute poverty to 
adapt to such changed environmental conditions and 
thus make it easier for them to remain in their homes. 
However, development strategies must in future also 
pay more heed to the  sustainability of development 
plans in light of foreseeable climate impacts at local 
level. For example, the agricultural development of a 
region likely to be strongly affected by drought in the 
future should be re-evaluated; if there are no alter-
native means of generating an income that are less 
dependent on climate, people should be supported in 
seeking alternative areas in which to settle. It can also 
be assumed that environmentally induced migration 
within and between affected states will increase in 
future, opening up a new field of action in develop-
ment cooperation. The importance of a comprehen-

10 Recommendations for action



205

sive, pro-active and development-oriented migration 
policy is increasingly being recognized at political 
level as well. One example is the recent development 
in relations between the EU and African countries 
(the  Rabat Action Plan). In WBGU’s view, the crea-
tion and expansion of opportunities for legal migra-
tion also need to be considered. 

Including environmentally induced 
migration in international cooperation 
Because of the scope of the problem, environmen-
tally induced migration must be a topic of the con-
sultations of, and measures adopted by, future inter-
national migration forums. Consideration only of the 
issue of economically motivated migration (as for 
example in 2006 at the first Euro-African Ministe-
rial Conference on Migration and Development in 
Rabat and the EU-Africa Ministerial Conference on 
Migration and Development in Tripoli) is not enough. 
WBGU recommends that Germany and the EU 
should commit themselves more fully in this regard. 
Convincing migration policy plans arising from coop-
eration between the EU and the important countries 
of origin could be propagated as models for other 
countries. In addition, constructive proposals need to 
be made for the further development of international 
law relating to migration and refugees.

Enshrining the protection of environmental 
migrants in international law
Under international legal principles governing  state 
responsibility (the International Law Commission’s 
Draft articles on Responsibility of States for inter-
nationally wrongful acts), those who cause climate 
change cannot be held responsible for consequential 
damage arising from climate change – nor, therefore, 
for the costs of climate-induced environmentally 
induced migration. Liability could, however, arise if 
there were a clearly attributable infringement of the 
duty of non-intervention under customary interna-
tional law (‘causing  refugees’ as  intervention in the 
internal affairs of another state; for a detailed account 
see Achermann, 1997). The country concerned could 
accordingly be found liable if the causes of environ-
mental degradation that give rise to migration can 
be clearly proven. Where the conditions are met, this 
approach should be more rigorously utilized. How-
ever, it will in the foreseeable future be difficult to 
prove that a specific case of migration is caused by 
climate change. Since the issue of accountability can-
not normally be adequately clarified, and given the 
current state of research relating to environmental 
migrants, this approach can only rarely be applied. 
Other options for using international law to regulate 
the problem of environmental migrants and enshrin-

ing the protection of environmental migrants in inter-
national law therefore need to be pursued. 

There is likely to be a marked increase in envir-
onmentally induced migration on a global scale in 
future. Yet problems arise from the fact that envir-
onmental migrants (despite the commonly used 
term ‘environmental refugees’) do not fit into any 
of the standard categories of international refugee 
and migration law. From a legal perspective, ‘flight’ 
is defined as the cross-border movement of refu-
gees. ‘Refugees’, according to Article 1 A (2) of the 
 Geneva Refugee Convention, are people who ‘owing 
to well-founded fear of being persecuted for reasons 
of race, religion, nationality, membership of a partic-
ular social group or political opinion’, are outside the 
country of their nationality. Given the current defini-
tion of a refugee in international law, states have no 
specific obligations with regard to the treatment of 
environmental migrants and no other legal protec-
tion mechanisms exist that are of benefit to affected 
individuals. In the interests of improving the legal 
status of environmental migrants and the protection 
available to them, ways of remedying this omission in 
international law should be considered (Chemillier-
Gendreau, 2006; Section 9.4.3). 

WBGU recommends the establishment of an 
trans-sectoral, multilateral Convention to regulate 
the legal position of environmental migrants. 

Maxim: Permit no weakening of the existing 
protection regime 
However, considerable concern (Keane, 2004) 
attaches to any proposed enlargement of the defini-
tion of a refugee in international law – as laid down 
in the Geneva Refugee Convention – with the aim of 
extending the protection accorded under the exist-
ing international refugee regime to include environ-
mental migrants. This might be done by, for example, 
adding an additional protocol to the Refugee Con-
vention (Conisbee and Simms, 2003). There is a sig-
nificant risk that this would lead to a weakening of 
the protection available to persecuted groups and 
individuals – those exposed to a concrete risk to life 
for political, ethnic, religious or similar reasons. In 
view of the particular risks faced by refugees in their 
country of origin, the legal privileges granted to them 
under the Geneva Refugee Convention are appro-
priate and necessary. If conditions for the granting of 
refugee status were formulated more broadly, there 
is a danger that the existing standard of protection 
might be lowered, perhaps significantly. It is worth 
noting in this connection that the Convention Gov-
erning the Specific Aspects of Refugee Problems in 
Africa (OAU Refugee Convention) drawn up by the 
 Organization of African Unity (OAU) adopts a con-
siderably broader definition of the refugee than the 
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Geneva Convention; in practice, however, the  OAU 
Refugee Convention is not adhered to and the level 
of protection it affords is very low or in some cases 
non-existent (Keane, 2004; Rankin, 2005). It also 
needs to be borne in mind that there are particular 
problems associated with the legal status of envir-
onmental migrants and the obligations imposed on 
states in this connection; these problems do not arise 
with those who are refugees under the Geneva Con-
vention. No attempt should therefore be made to 
modify the Refugee Convention through the inclu-
sion of an additional protocol that would recognize 
‘environmental refugees’ or environmental migrants 
as refugees under the Convention with correspond-
ing rights to protection. It is therefore inadvisable to 
become involved in attempts to create a very broad 
definition of the term ‘refugee’ and the rights associ-
ated with the Geneva Refugee Convention by means 
of an additional protocol to that Convention. 

Adopting supplementary measures outside 
the existing refugee regime 
It should, however, be possible to apply the protec-
tion mechanisms of the existing international refugee 
regime in adapted form to the category of environ-
mental migrants, and a link with existing refugee law 
should be created. The relevant provisions in inter-
national law should not, however, be enshrined in 
existing refugee law in such a way as to dangerously 
extend the existing definition of a refugee and the 
associated legal status. 

The aim should be to draw up an interdisciplinary 
multilateral Convention to regulate the legal sta-
tus of environmental migrants. This could be linked 
to the Geneva Refugee Convention. In view of the 
problems expected to arise from environmentally 
induced migration, such a protection regime should 
be pursued with vigour immediately. In the view of 
WBGU a future protection regime to benefit envir-
onmental migrants should include the following as a 
minimum: 
• Recognition of environmental damage as a possi-

ble cause of migration.
• Specification of the conditions under which the 

protection regime would apply. 
• Granting of at least temporary leave to remain as 

a form of protection for environmental migrants. 
By analogy with the thinking behind the principle 
of  non-refoulement (which prevents persecuted 
people being moved to a country in which they 
are at risk of inhumane treatment), the states par-
ties should undertake not to return environmental 
migrants to their country of origin if living condi-
tions there are unacceptable. 

• Protection measures to benefit internally dis-
placed persons. 

• Creation of a quantitative distribution formula 
which would involve the whole international com-
munity in admitting environmental migrants. In 
order to ensure that individual potential receiv-
ing countries are not overburdened, the hosting 
capacity of destination countries should be taken 
into account. 

• Creation of an equitable formula for distributing 
the costs of receiving refugees among the whole 
international community. In order to achieve a fair 
and efficient distribution of costs, this distribution 
formula should be based on the international legal 
principle of common but differentiated responsi-
bilities. According to this principle, the principal 
responsibility for bearing the costs lies with the 
countries that contribute most to causing global 
greenhouse gas emissions and that also have the 
greatest financial resources (Principle 7 of the 
Rio Declaration; Article 3 (1) and Article 4 (1) of 
the UNFCCC). At the same time, because  envir-
onmentally induced migration is multi-causal, 
additional criteria should be defined in order to 
achieve a burden-sharing arrangement that is as 
fair as possible (Section 9.3.4).

• Establishment of an obligation on the part of 
industrialized and newly industrializing countries 
to compensate for the financial burdens associ-
ated with climate-induced environmental dam-
age. Such payments could be viewed as compen-
sation for actually causing damage. In accordance 
with the ‘polluter pays’ principle, these payments 
should be linked to a country’s specific level of 
emissions. At the same time the ‘ability-to-pay’ 
principle could be taken into account by, for exam-
ple, including GDP in the calculation. 

WBGU furthermore recommends involving  UNHCR 
as closely as possible in negotiations on the drawing 
up of relevant international treaties. It is also desira-
ble that the terms of such treaties should make pro-
vision for cooperation between UNHCR and the 
organs of the conventions involved. The question of 
whether and to what extent UNHCR could assume 
particular responsibilities in relation to environmen-
tally induced migration should also be considered. 
All work in this area should aim to ensure that exist-
ing standards for the protection of human rights laid 
down in the relevant conventions are implemented 
as effectively as possible. WBGU therefore firmly 
supports the recommendations made by the  Glo-
bal Commission on International Migration (GCIM, 
2005).

WBGU’s final recommendation is that efforts 
already being made by the United Nations to protect 
internally displaced people (in particular by appoint-
ing a Representative of the Secretary-General on 
Internally Displaced Persons) should be strength-
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ened, with the aim of achieving fuller recognition of 
their human rights and ensuring that the financial 
costs involved are shared. 

10.3.3.4 
Initiative 9: Expanding global information and 
 early warning systems

Both the gradual changes caused by climate change 
and the natural disasters which are expected to occur 
with increasing frequency and intensity could desta-
bilize the affected regions and, in extreme cases, con-
stitute a major risk factor for national and interna-
tional security. Well-functioning global information 
and early warning systems can therefore do much to 
mitigate these adverse effects and make a major con-
tribution to conflict and crisis prevention. 

These systems should provide timely information 
and warning in advance of  extreme events and cri-
ses. The United Nations recognised the importance 
of early warning systems long ago, as is apparent, 
for example, from its designation of the 1990s as the 
International Decade for Natural Disaster Reduc-
tion (IDNDR, 1990–1999), its adoption of the ensu-
ing  International Strategy for Disaster Reduction 
(ISDR), its staging of a series of UN conferences 
on early warning systems, and the launch of the new 
International Early Warning Programme. In WBGU’s 
view, the recommendations made in the UN’s Global 
Survey of Early Warning Systems (UN, 2006a) point in 
the right direction. The German government, which 
has been active in this area for many years, should 
continue to participate in the development of a glo-
bal early warning system. The aim should be to estab-
lish a system which is not confined to individual risks 
but addresses threats to human security on a com-
prehensive basis. First and foremost, it should draw 
on existing early warning capacities and pool current 
knowledge in order to make it accessible as easy-to-
understand situation reports and  forecasts for users. 
The early warning system should provide informa-
tion about all types of natural hazard, epidemics and 
technological risks, and also take account of ongo-
ing environmental problems. Finally, WBGU recom-
mends the establishment of early warning capaci-
ties for political crises and regional conflicts so that 
any escalation of violence can be avoided or conflicts 
contained.

The system must also provide processed data on 
expected regional climate impacts, especially for 
developing countries which lack adequate capacities 
of their own to model and evaluate these data. But in 
industrialized countries too, the systematic provision 
of information on regional climate impacts is still in 
its infancy and is in some cases obstructed by dis-

putes over competencies or limited data access rights. 
Decision-makers in developing countries and devel-
opment agencies alike need to integrate adaptation 
to climate change into their work as a cross-cutting 
theme and are therefore reliant on the provision of 
such data. The aim should be establish a database 
which would collate regional forecasts with all their 
uncertainties – ideally gleaned from ensemble mod-
elling or from the evaluation of a variety of models – 
and make them accessible in an easy-to-understand 
format for users and affected communities. Support 
must also be provided for the development of part-
nerships for the analysis and interpretation of data in 
order to identify requisite actions and devise adap-
tation strategies. The five-year programme of work 
on impacts, vulnerability and adaptation to climate 
change, adopted by the 12th Conference of the Par-
ties (COP 12) to the UNFCCC, offers a good starting 
point for this process. 

In order to establish this type of global informa-
tion and early warning system, the activities of exist-
ing UN institutions and conventions (e.g. WMO, FAO, 
 UNDP, UNEP, UNFCCC) and other forums such as 
ISDR or IPCC must be properly coordinated. This 
broad-based early warning system should contrib-
ute to the development, in all regions of the world, 
of a comprehensive knowledge base on anticipated 
climate impacts and present and future threats and 
risks, and would be a valuable resource for the var-
ious national organizations as they develop adapta-
tion and mitigation measures. 

In the further development of early warning and 
information systems on natural disasters and crises at 
national and local level, a key task is to ensure that 
the information is passed promptly to potentially 
affected communities and to national and interna-
tional emergency response agencies. It is also impor-
tant to establish and trial information and decision-
making structures within the relevant administra-
tions. There are numerous examples which show that 
the conversion of early warning information into 
generally accessible and culturally adapted guidance 
on how to respond in the event of a disaster is often a 
weak point in early warning. The timely involvement 
of potentially affected communities is also often 
neglected, and long-term education and training pro-
grammes are required in at-risk areas. Finally, people 
and organizations in the affected areas should also 
be given information on who is responsible for car-
rying out specific measures in the event of a disaster 
warning, and how affected individuals and communi-
ties should respond.
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10.3.4 
Securing the  financing of the initiatives 

The mitigation of environmentally induced  secu-
rity risks not only requires resolute political action 
by the relevant national and international actors, but 
also adequate financial resources to implement the 
required measures. Funding is needed, first and fore-
most, for strategies to mitigate security risks arising 
in the context of ongoing climate change. In addition 
to climate-related strategies, funding must also be 
mobilized for the international community’s general 
conflict prevention activities in order to ensure that 
Initiatives 1 and 2 can be implemented effectively on 
a sound financial basis (Table 10.3-2). 

The wide range of fields of action identified and 
the various policies required make it clear that very 
substantial funding is needed in order to respond 
effectively to climate-induced security risks. Admit-
tedly, there are no precise estimates of the fund-
ing required for the individual initiatives (further 
research is needed here; see Chapter 9), but it is plau-
sible to assume that cumulatively and adjusted for 
inflation, several million millions (1012) euros will be 
required to 2100. Existing funding mechanisms such 
as the  GEF, which finances mitigation and adapta-
tion strategies in developing countries, are quite 
inadequate, given the scale of the challenges. The gap 
between the funding requirement and the financial 
resources available now and in the near future must 
be closed at national and international level through 
transfer payments and the restructuring of existing 
budgets. 

WBGU has made recommendations on existing 
and new mechanisms to fund investment in mitiga-
tion and adaptation in many of its previous reports. 
These mechanisms are summarized below, assigned 
to the various initiatives according to their practi-
cability, and supplemented with appropriate instru-
ments to fund international cooperation and conflict 
 prevention activities. 

10.3.4.1 
Avoiding dangerous climate change

If a  climate policy were agreed and implemented 
worldwide that limited the rise in globally averaged 
near-surface air temperature to 2 °C relative to the 
pre-industrial value, the associated  mitigation costs 
would entail a reduction of annual global GDP by 
around 1.5 per cent against the reference case during 
the next one hundred years (WBGU’s calculations 
based on various scenarios; WBGU, 2003). These 
costs are still far lower than the costs of climate dam-
age resulting from inaction (WBGU, 2007).  Climate 

protection is therefore worthwhile from a macro-
economic perspective, although the costs of climate-
induced security risks are not yet included explicitly 
and in full in the damage assessments. As the costs 
of the relevant measures arise today but the benefits 
are not felt for several decades, there is no guarantee 
– despite the obvious advantages of mitigation strat-
egies – that the necessary investments will be made 
promptly or, indeed, at all. International coordina-
tion is therefore required in order to ensure that ade-
quate financial resources are available for the requi-
site investment in mitigation programmes. 

Transforming energy systems worldwide
There are currently no sufficiently precise estimates 
which show how the required funding can be satis-
factorily estimated. One thing is certain, however: the 
transformation of energy systems worldwide should 
be a key funding priority, as reflected in Initiatives 
4 and 5. This transformation is especially relevant in 
the developing countries, where almost 1.6 thousand 
million people currently have no access to electric-
ity (IEA, 2002). Sustainable energy systems would 
close this gap and would make a major contribution 
not only to mitigating climate change but also to fos-
tering economic development and reducing poverty 
(WBGU, 2005). This could also help reduce vulnera-
bility to the impacts of climate change and offer a pre-
ventive response to climate-induced security risks. 

In order to initiate the development and/or trans-
formation of energy systems in these relatively capi-
tal-poor countries, however, financial assistance from 
the international community is essential. Existing 
 funds, such as the World Bank Carbon Finance Unit 
and the GEF (World Bank, 2005c; GEF, 2005), should 
be strengthened with the injection of better and more 
reliable funding. In the further development of the 
 Clean Development Mechanism, too, there should be 
a greater focus on sustainable energy systems. Addi-
tional sources of income can be harnessed though 
new financing instruments such as the introduction 
of emissions-dependent user charges for interna-
tional aviation and shipping (WBGU, 2002), unless 
these emissions are already covered by other regu-
latory schemes (e.g. a national levy on airline tick-
ets; inclusion of aviation in the EU Emission Trad-
ing Scheme). In the longer term, a system of inter-
nationally tradable quotas for renewable energies 
can also generate revenue (WBGU, 2004). Finan-
cial resources can also be mobilized by restructur-
ing existing budgets. For example, two-thirds of the 
energy subsidies in the EU-15 (approx. € 22 thousand 
million per annum) still go to support fossil fuel pro-
duction and consumption (WBGU, 2007). Just one-
sixth of the EU’s energy subsidies currently goes to 
support renewable energies (EEA, 2004). This situa-
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10.3.4.2 
Adapting to unavoidable climate change

In order to mitigate the security risks triggered by 
climate change, there is an urgent need to develop 
a globally coordinated adaptation strategy based on 
precautionary considerations. This strategy should 
address the impacts of climate change on the basis 
of compliance with the 2 °C guard rail, as this is a 
realistic and acceptable target for mitigation policy. 
The required funding implied by such a strategy is 
currently difficult to quantify precisely. The Stern 
Review (2006) highlights the problems associated 
with attempting such estimates, but also suggests that 
the funding requirement for adaptation measures has 
so far been underestimated. For example, Stern con-
cludes that the investment costs of making new infra-
structure and buildings resilient to climate change in 
 OECD countries could increase baseline investment 
costs by as much as 10 per cent, i.e. up to US$150 
thousand million annually in these sectors alone. In 
developing countries which will be hardest hit by the 
impacts of climate change, the cost of making new 
buildings and infrastructure more resilient to cli-
mate change through effective adaptation measures 
will entail additional costs of as much as 20 per cent 
(Stern, 2006). These estimates are predicated on glo-
bal temperature rises of 3–4 °C, i.e. levels at which the 
need for adaptation is higher than with the climate 
change postulated as unavoidable for the purpose of 
this report. On the other hand, these estimates are 
imprecise in that they do not take account of all the 
affected sectors. It can therefore be assumed that glo-
bal warming of just 2 °C is also likely to require thou-
sand millions of dollars of additional investment in 
many countries of the world.

Many developing countries generally contrib-
ute very little to anthropogenic climate change, but 
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tion is incompatible with a sustainable  energy policy, 
so subsidies for fossil fuels and nuclear energy should 
be gradually reduced and, if appropriate, diverted to 
promoting renewables. 

To facilitate a successful transition away from fos-
sil fuels towards renewables, a massive increase in 
research into renewables is required. In WBGU’s 
view, a ten-fold increase in direct public spending on 
research and development in the energy sector by 
2020 (against the mean value for 1990–1995) in the 
industrialized countries is entirely justified (WBGU, 
2007). The ensuing advances in the field of renew-
ables and efficiency of energy supply systems should 
be shared with developing countries as well through 
development and technical cooperation.

Conserving terrestrial carbon stocks
Alongside the transformation of energy systems 
worldwide, the protection of terrestrial carbon 
stocks, especially  forests, should be a further fund-
ing priority. A large proportion of this global forest 
stock is located in developing countries, but is under 
threat from non-sustainable use and forest  clearance. 
The industrialized countries should actively promote 
the conservation of these forests. The UNFCCC pro-
cess to reduce deforestation in developing countries 
offers a good starting point and should be pursued as 
a matter of urgency. In particular, the  Annex I coun-
tries under the UNFCCC regime should provide 
incentives, in the form of financial compensation for 
loss of income from alternative land use, to encour-
age these countries to refrain from clearing their for-
ests. As a possible mechanism for the payment of 
compensation, WBGU has proposed the concept of 
compensation for abstaining from using an environ-
mental resource – in short: non-utilization obligation 
payments (WBGU, 2002; Kulessa and Ringel, 2003).

Table 10.3-2
Overview of the instruments proposed by WBGU to fund the initiatives.
Source: WBGU

Relevant areas of funding Funding priorities and sources of finance

Section 10.3.4.1
Avoiding dangerous climate change

Funding of mitigation measures, especially the transformation of energy systems 
worldwide and the conservation of terrestrial carbon stocks through appropriate 
international funds (World Bank, GEF); user charges for shipping and aviation; 
revenue from auctions of emissions certifi cates or restructuring of subsidies. 

Section 10.3.4.2
Adapting to unavoidable climate 
change

Funding of adaptation measures, especially through development cooperation 
(boosting funding for offi cial development assistance (ODA); expanding the 
 UNFCCC adaptation funds; strengthening microfi nance); establishing an environ-
mentally induced migration fund. 

Section 10.3.4.3
International confl ict prevention

Financing of international confl ict prevention measures, especially through an inte-
grated approach to the fi nancing of crisis prevention, development cooperation and 
military spending; strengthening the fi nancial institutions in the UN system (sup-
porting the Central Emergency Response Fund, strengthening the UN Trust Fund 
for the Consolidation of Peace).
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they will still have to adopt comprehensive adapta-
tion measures which they often cannot afford due to 
a lack of capital. In line with the principles of soli-
darity and ability-to-pay and also the ‘polluter pays’ 
principle, the international community has an obliga-
tion to provide at least some of the requisite finan-
cial resources to pay for adaptation measures. An 
international compensation and adaptation regime 
is required, whose primary task is to generate ade-
quate funding to compensate for climate damage and 
to finance adaptation strategies in developing coun-
tries. In this context, the question as to what amount 
of money is required must also be answered. In 
WBGU’s view, there is an urgent need for research, 
not only to answer this question but also to develop 
an appropriate strategy for adaptation to unavoida-
ble climate change (Chapter 9).

Financing via  development cooperation
• Increasing funding for  official development assist-

ance (ODA): For the financing of adaptation 
measures in developing countries, it is important 
not to lose sign of the real goal of development 
cooperation: economic and social development 
is still the best adaptation strategy. Development 
generally increases a country’s adaptive capacities, 
reduces its vulnerability to the impacts of climate 
change (WBGU, 2005) and thus makes a contri-
bution, not least, to mitigating environmentally 
induced security risks. WBGU estimates the inter-
national funding requirement for a coordinated 
strategy comprising poverty reduction and envir-
onmental policy and aimed at the ecologically sus-
tainable attainment of the  Millennium Develop-
ment Goals as being US$200–400 thousand mil-
lion per year (WBGU, 2005). An important con-
tribution to safeguarding the requisite financial 
resources could be made by boosting official 
development assistance (including the resources 
for debt relief for the least developed countries). 
In 2006, ODA amounted to around US$104 thou-
sand million, i.e. 0.3 per cent of the combined gross 
national income (GNI) of the industrialized coun-
tries belonging to the OECD- DAC, which means 
that the funding of official development assist-
ance (ODA) is still failing to reach the target of 
0.7 per cent of gross national income agreed by 
the United Nations (OECD, 2007b). In May 2005, 
the  European Union’s development ministers set 
a new intermediate target for development aid of 
0.56 per cent of donor countries’ gross national 
income by 2010, which would put Europe on 
course to reach the UN’s 0.7 per cent target by 
2015 (EU-Kommission, 2006). This timetable must 
be rigorously adhered to in order to signal a meas-
ure of financial security for recipient countries 

and thus provide incentives for their own invest-
ment efforts. In light of the major problems faced, 
WBGU therefore also proposes that a 1 per cent 
target be adopted in the long term (WBGU, 2005). 
The current efforts by donor countries and multi-
lateral donor organizations, especially the EU and 
Germany, to implement the principles of the  Paris 
Declaration on Aid Effectiveness in practice point 
in the right direction (BMZ, 2005). In the context 
of climate-induced adaptation requirements in 
particular, new funding priorities should also be 
set and additional financial resources generated. 
This must include a shift of resources away from 
emergency relief towards prevention, albeit with-
out jeopardizing the reliable provision of emer-
gency relief.

• Expanding the UNFCCC adaptation  funds: The 
funds so far established under the UNFCCC and 
the  Kyoto Protocol, which aim to provide direct or 
indirect support for adaptation to climate change 
in developing and newly industrializing countries, 
are inadequate to meet the challenges described 
above, both in terms of their volume and their 
institutional structures. Before a comprehensive 
adaptation strategy is launched, the financing of 
these funds must, at the least, be established on a 
sound footing. WBGU recommends that the finan-
cial contributions made by individual states should 
be based on their contribution to global warming, 
i.e. their greenhouse gas emissions, and their eco-
nomic capacities. In assessing the financial con-
tribution to be made on the basis of the ‘polluter 
pays’ principle, however, only emissions produced 
since 1990 should be taken into account, as it is 
only since this point in time, when the  IPCC’s First 
Assessment Report was published (IPCC, 1990), 
that the international community can be said to 
have developed an adequate awareness of the cli-
mate problem. In specific terms, WBGU recom-
mends that more resources should be made availa-
ble to the  Least Developed Countries Fund, which 
supports developing countries in their endeavours 
to prepare and implement  National Adaptation 
Programmes of Action, and the adaptation ‘win-
dow’ of the Special Climate Change Fund, which 
augments the financing of adaptation projects 
through other measures. The still unresolved insti-
tutional issues relating to the Adaptation Fund 
established under the Kyoto Protocol should be 
addressed at the 13th Conference of the Parties. 
Furthermore, the option for additional contribu-
tions to be paid to boost the Adaptation Fund, 
which is initially being funded by surcharges on 
 CDM projects, should also be utilized. Boosting 
the UNFCCC Funds is part of the financing of 
development cooperation. The financial resources 
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provided in the Funds should be new and addi-
tional; in other words, they should not be gener-
ated through the redistribution of existing devel-
opment funds. 

• Strengthening microfinance: WBGU has on many 
previous occasions advocated the expansion of 
 microfinancing institutions with resources from 
international development cooperation, and reit-
erates the importance of these institutions for the 
developing countries, also in relation to environ-
mentally induced security risks (WBGU, 2005, 
2006). Microfinancing instruments such as micro-
credits or microinsurance have the potential to 
make a major contribution to poverty reduc-
tion and thus to decreasing the vulnerability of 
populations in developing countries. Against the 
background of growing environmental risks result-
ing from climate change, microinsurance in partic-
ular could play an increasingly important role. For 
example, index-based  microinsurance is promising 
as an instrument to guard against weather-related 
damage in  agricultural production (CGAP, 2006; 
UNEP, 2006; Churchill, 2006). However, despite 
experts’ great hopes of microinsurance as a financ-
ing instrument to guard against natural disasters, 
it is important to emphasize that microinsurance 
cannot replace – but at best can only supplement 
– multilateral financial assistance.

Establishing a fund for environmentally 
induced migration 
Environmental migrants will become increasing rel-
evant in security policy terms, as discussed in Sec-
tion 6.5. The management of environmentally induced 
migration should therefore be a further funding pri-
ority (Initiative 8). The International Dialogue on 
Migration launched by the  International Organiza-
tion for Migration (IOM) in 2001 offers an appro-
priate platform for fair and efficient burden-shar-
ing between countries affected by environmentally 
induced migration and those which are not (IOM, 
2001). Burden-sharing should satisfy the ‘polluter 
pays’ principle, described above, and the ‘ability-to-
pay’ principle by linking contributions to the Fund 
to the level of country-specific greenhouse gas emis-
sions and other indicators such as GDP per capita. 

10.3.4.3 
International conflict  prevention

In Section 8.3.6, WBGU argues that climate-induced 
social destabilization in various regions of the world 
will be almost impossible to resolve through classic, 
military-based security policy. Therefore as a sup-
plement to strategies which focus on climate change 

mitigation and adaptation to unavoidable climate 
change, international conflict prevention strategies 
should constitute a third funding priority (Initiatives 1 
and 2). Initiative 7 focusses on the importance of pre-
vention strategies and the need to restructure, and if 
necessary increase, existing military budgets to meet 
new  security policy challenges. Key areas of activity 
in international conflict prevention include measures 
aimed at averting violent conflicts, e.g. through civil-
ian crisis prevention, peacebuilding, security sector 
reform or the stabilization of fragile states. Interna-
tional humanitarian assistance, notably the provision 
of essential goods to victims of violent conflicts and 
natural disasters and protection from further perse-
cution, is also important (Reinhardt and Rolf, 2006).

There are overlaps between the strategies and 
measures deployed in these two fields of action. In 
both areas, civilian activities are to some extent reli-
ant on military backing and are funded from official 
development assistance (ODA). Based on the find-
ings of the previous chapters, it is likely that both 
fields of action will face increasing climate-induced 
 security risks in future. Alongside the key agen-
cies within the UN system, the World Bank and the 
International Monetary Fund, the donor community 
includes individual states which carry out projects 
within the framework of their bilateral develop-
ment cooperation (OECD, 2001; Raffinot and Rosel-
lini, 2006). In the context of humanitarian assistance 
in particular, civil society actors – such as the Red 
Cross/Green Crescent or NGOs – also play a role as 
donors (Development Initiatives, 2006). 

As a prerequisite for the efficient financing of 
conflict prevention, adequate resources must be pro-
vided by the donor community. At the same time, it 
is essential to avoid funding gaps in security-relevant 
emergency action or in measures adopted in post-
conflict processes, for example. Adequate funding 
should also be provided for institutions which help 
to ensure that the available financial resources are 
deployed efficiently in relief and peacebuilding proc-
esses. 

Adopting an integrated approach to the 
 financing of crisis prevention, development 
cooperation and military spending
The funding that is required for civilian crisis pre-
vention and international humanitarian assistance is 
almost impossible to quantify precisely. Due to the 
clear substantive overlaps between civilian crisis pre-
vention and development cooperation, WBGU takes 
the view that there is no need for an additional fund-
ing target for crisis prevention. Instead, the political 
focus should be geared entirely towards achieving 
the 0.7 per cent ODA target. In moving towards this 
target, however, it is important to ensure that inter-
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national spending on crisis prevention is not factored 
into official  development assistance to an exces-
sive extent. Instead, what is required is the expan-
sion of the official definition of development cooper-
ation provided by the OECD  Development Assist-
ance Committee (OECD-DAC) in order to apply a 
restrictive approach to security-relevant tasks of a 
military nature (Brzoska, 2006).

There is currently a major gap between the 0.7 per 
cent ODA target and the development assistance 
actually being provided, with the industrialized coun-
tries belonging to the OECD-DAC allocating only 
0.3 per cent of their combined gross national income 
for development (OECD, 2007b). In 2006, ODA 
flows totalled US$107 thousand million, compared 
with global military spending of US$1,118 thou-
sand million in 2005, of which the USA accounted 
for around US$500 thousand million and Germany 
around US$35 thousand million. What’s more, the 
developing and newly industrializing countries spend 
more than US$160 thousand million on the military 
(SIPRI, 2006). In view of this discrepancy, there have 
long been calls for military budgets to be radically 
restructured in favour of development cooperation 
(Brandt, 1980; UNDP, 1994; Büttner and Krause, 
1995). In this context, WBGU proposes that secu-
rity spending be critically reviewed, especially as 
regards its effectiveness for international peacebuild-
ing, and adjusted accordingly. The German govern-
ment should drive forward the international debate 
and negotiation processes on this issue within the 
EU,  NATO and in the wider arena. For example, the 
 Human Security Doctrine for Europe produced by 
the Study Group on European Security Capabilities 
(2004) calls for the reallocation of existing procure-
ment spending away from traditional military equip-
ment such as heavy tanks and artillery towards the 
smart manpower and equipment needed by a Human 
Security Response Force which is better able to 
respond to new security threats.

As military spending is realigned towards a secu-
rity policy based on crisis prevention, the need for 
funding in the ‘classic’ areas of military spending 
should be reduced. This applies to the industrialized 
and the developing countries alike. The resources 
freed up in this way should be channelled into pre-
ventive measures, including development projects. 
The financial burdens on civilian crisis prevention 
and development cooperation could also be eased 
to some extent through the non-military use of 
former military infrastructures. However, experience 
with conversion projects has shown that conversion 
entails significant costs. To ensure that conversion 
genuinely helps to alleviate financial burdens in the 
long term, efficient conversion management is essen-
tial (Brzoska et al., 1995). 

Strengthening the financial institutions in 
the UN system
International crisis prevention and peacebuild-
ing regimes are well-established at UN level. They 
coordinate and supplement or replace the activities 
of individual states. However, the mechanisms to 
finance these regimes, which could also take action 
in the event of climate-induced crises, are inadequate, 
in WBGU’s view. 
• Supporting the Central Emergency Response Fund: 

The Central Emergency Response Fund (CERF) 
was established within the United Nations Office 
for the Coordination of Humanitarian Affairs 
(OCHA) in order to provide quick initial funding 
for life-saving assistance at the onset of human-
itarian crises such as food crises (Section 6.3) or 
floods (Section 6.4) and thus prevent social desta-
bilization and resulting violence. The objective 
of the Fund is to provide the resources for early 
action and response during crises in order to save 
lives. UN agencies such as UNICEF, WHO and 
FAO as well as the International Organization for 
Migration are able to access the Fund. To date, the 
Fund’s annual spending has fluctuated between 
US$5–60 million. In 2005, the UN  General Assem-
bly voted to increase the resources available to 
the Fund from the original figure of US$50 mil-
lion to $500 million, to be derived mainly from vol-
untary contributions from the UN member states 
as well as from the private sector. By the end of 
2006, a total of US$275 million had been paid into 
the enhanced Fund. Germany is contributing to 
the Fund for the first time in 2007, but compared 
with major donors such as the United Kingdom 
(US$83.2 million) or  Norway (US$57 million), its 
contribution for this year is relatively small, i.e. 
US$6.6 million (OCHA, 2006). In order to do jus-
tice to its role as an active partner in the inter-
national climate and security debate, the German 
government should support the Central Emer-
gency Response Fund with appropriate contri-
butions and lobby for a binding schedule for the 
financing of this Fund. 

• Strengthening the UN Trust Fund for the Consoli-
dation of Peace: In 2005, the UN General Assem-
bly voted to create a Peacebuilding Commission 
in order to assist countries making the transition 
from war to peace. The work of the Commission is 
to be supported by a UN Trust Fund for the Con-
solidation of Peace, funded from voluntary contri-
butions. The Trust Fund will also provide resources 
as swiftly as possible to introduce peace consoli-
dation processes and reconstruction (UN, 2005). 
In view of the importance of these tasks, the Ger-
man government should fulfil its responsibility in 
the international community by taking an active 
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on stabilization and adaptation strategies in order to 
prevent human development from dropping back, 
rather than advancing human development as is cur-
rently the case. 

Linked with this, the challenges posed to global 
management of migration would increase, and would 
absorb considerable political, economic and legal 
capacities. This would apply to  internal migration 
within the affected countries, to migration between 
the developing regions most affected by climate 
change, and to migration from developing to indus-
trialized countries. Against this backdrop, efforts to 
devise a solution for environmental migrants in inter-
national law would, in practice, be essential.

Unless climate change can be abated within a rea-
sonable period of time, major disruptions in inter-
national relations must be expected, not least in the 
North-South context. In order to prevent crisis man-
agement from descending into chaos and the break-
down of the international system, the world’s crisis 
management capacities and multilateral institutional 
architecture would have to be strengthened; in par-
ticular, the crisis management potential of the world’s 
leading powers – the USA, China, India and Europe 
– would need to be pooled. 

Not least, in the event of climate policy failing, 
substantially increased financial resources would be 
required – e.g. within the framework of an interna-
tional compensation and adaptation regime (WBGU, 
2007) – to mitigate the adverse effects of climate 
change in developing countries and to prevent the 
escalation of conflicts between the main drivers of 
climate change and the countries hardest hit by it. 
In short, besides resolute mitigation policies, a need 
would arise during the period 2020–2040 for strate-
gies to prepare for climate-induced challenges and 
critical escalations in various regions of the world 
and in the international system. 

If these efforts also fail, it is likely that, from the 
mid 21st century onwards, crisis management on a 
global dimension will have to contend with the prolif-
eration of local and regional conflicts and the destabi-
lization of the international system, threatening glo-
bal economic development and overwhelming  global 
governance structures. The political scope for peace-
ful management and mitigation of conflicts would 
narrow steadily, while the costs of crisis response and 
adaptation to climate change would escalate. In order 
to avoid these dangerous developments, climate pol-
icy must be put on track now. 
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role in financing the UN Trust Fund for the Con-
solidation of Peace and lobby for the adoption of 
rules to ensure regular contributions to the Fund 
in future.

10.4 
Window missed – mitigation failed: Strategies in 
the event of  destabilization and conflict

If, by around 2020, political efforts to obey the 2 °C 
guard rail through effective emissions reductions 
fail, the international community must prepare itself 
to deal with climate-related conflicts such as those 
described in the ‘conflict constellation’ scenarios in 
Chapter 6. In any event, a pro-active climate pro-
tection policy must remain in place with the aim of 
keeping global warming as close to the 2 °C guard rail 
as possible. At the same time, however, strategies for 
adaptation to unavoidable climate change must be 
intensified and reoriented towards the type of future 
that can then be expected. The greater the delay in 
commencing efforts to mitigate climate change and 
adapt to its impacts, the more expensive such efforts 
will become. Development in line with the negative 
scenario resulting from missed opportunities to pro-
tect the climate would thus entail far higher costs 
than a reference scenario in which compliance with 
the 2  °C guard rail is achieved (Stern, 2006; WBGU, 
2007). The challenges possibly associated with this 
type of negative scenario are outlined below, both for 
the medium term (2020–2040) and the long term (to 
the end of the century). 

Future  climate policy measures would need, as 
a matter of principle, to be stepped up in line with 
the recommendations for current action, although 
the conditions pertaining once the window of oppor-
tunity is missed will be far more difficult than they 
are today. For example, lock-in effects resulting from 
entrenched structures in conventional energy sys-
tems are likely to obstruct willingness to undertake 
reforms of energy and  economic policy to an even 
greater extent than is the case today, driving up the 
costs of a transformation of energy systems. External 
 trade policy would be forced to develop strategies to 
cope with the destabilization of the  global economy 
resulting from climate change. 

In the field of  development policy, the need for 
preventive measures to mitigate water and food cri-
ses and storm and flood disasters would substantially 
increase. Moreover, the growing number of weak and 
fragile states would result in the absorption of sub-
stantial development capacities. In the long term, a 
significantly degraded natural environment, resulting 
from climate change, would also be likely to result in 
development cooperation focussing more and more 
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Action Plan ‘Crisis Prevention’
The German federal government’s action plan on 
‘Civilian Crisis Prevention, Conflict Resolution and 
Post-Conflict Peace Building’, adopted in May 2004, 
sets out the principles and strategies of German pol-
icy on ’crisis prevention. The Action Plan gives con-
crete form to the methodological approaches applied 
in crisis prevention and renders them operational. 
Ways of consolidating and restructuring existing 
institutions and of deploying available instruments in 
a coherent way are highlighted in order to strengthen 
the capacity of the government in this sphere. Crisis 
prevention in this context is to be understood in its 
widest sense, including conflict resolution and peace 
building. 

Adaptation to climate change
Adaptations in natural or human systems to actual 
or expected climatic changes. Various types of adap-
tation can be distinguished, including anticipatory 
and reactive, private and public, autonomous and 
planned.

Annex I countries
Group of countries listed in Annex I to the ’United 
Nations Framework Convention on Climate Change 
(UNFCCC). It includes all OECD countries apart 
from Mexico and South Korea, as well as the east-
ern European states and Russia. Annex I countries 
have committed under the UNFCCC to adopt a lead-
ing role in the reduction of greenhouse gases. More-
over, most of the Annex I countries have entered into 
binding reduction commitments under the ’Kyoto 
Protocol. Such countries are listed in Annex B to the 
Kyoto Protocol.

Anomie
Situation in which there is minimal social order or 
none at all, and in which rules and norms exert lit-
tle influence.

Clean Development Mechanism (CDM)
One of the flexible mechanisms introduced by the 
’Kyoto Protocol, which allows an investor to carry 

out emissions-reducing projects in a ’developing or 
’newly industrializing country and to receive trada-
ble certificates for this, which an industrialized coun-
try can offset against its reduction commitments.

Common Foreign and Security Policy (CFSP)
The CFSP was established as the second pillar of the 
European Union by the Maastricht Treaty of 1992. 
It sets out a framework for cooperation among the 
EU countries in matters of foreign and security pol-
icy. In contrast to common trade policy and devel-
opment policy, which likewise regulate the external 
relations of the EU, but form part of the first pillar, 
the CFSP is an instrument of cooperation among the 
Member States at government level, but has no direct 
legal force. 

Comprehensive security
Comprehensive security emphasizes that uncertainty, 
instability and violence are not only brought about 
by military aggression, but rather may have complex 
political, economic, socio-cultural and ecological ori-
gins. ’Security policy viewed in this way is no longer 
merely a question of military capacity, but is based 
on the ability to defuse crises at the earliest possi-
ble stage using civil and, if necessary, military instru-
ments. Alongside classical foreign and economic pol-
icy, civil means increasingly include development and 
environmental policy measures.

Conflict 
Conflict describes disputes and disagreements of any 
kind over contrary interests between individual or 
collective actors. In the context of this report, con-
flict is conceived of as an intensification of ’crisis. 
As such, it covers (mainly) violent disputes between 
two or more conflicting parties and can lead to social 
’destabilization. 

Conflict constellation
Causal linkages at the interface of environment and 
society, whose dynamics can lead to social destabili-
zation or violence. A conflict constellation identifies 
’key factors that determine the emergence of ’cri-
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sis and ’conflict in the respective sphere. A causal 
chain identifies the sequence, interactions and stages 
of escalation of a possible conflictual development. 
The process of identifying and characterizing con-
flict constellations makes use of projections of anti-
cipated climatic changes, past experience with envir-
onmental conflicts, the findings of research on the 
causes of war and conflict, and analyses of state fra-
gility and multipolarity. 

Convention
The term refers to a treaty under international law 
adopted multilaterally. These include the regimes 
developing under the United Nations umbrella, such 
as the three ‘Rio Conventions’: the ’United Nations 
Framework Convention on Climate Change, the 
Convention to Combat Desertification and the Con-
vention on Biological Diversity.

Crisis
A crisis is a difficult situation that signifies a potential 
turning point in a critical development. Crisis does 
not necessarily lead to ’conflict, violence or even 
warfare. However, it does pose considerable chal-
lenges to the capacity of those affected to find solu-
tions and manage crises. 

Crisis and conflict prevention 
Crisis and conflict prevention comprises policy meas-
ures and strategies that are aimed at avoiding ’crises 
and ’conflicts or escalation of the same. However, 
crisis and conflict prevention does not mean lack of 
conflict. What is important is that conflicts within 
and between states be dealt with non-violently. Cri-
sis prevention has begun to play an ever greater role 
in ’security policy – increasingly in the civilian con-
text as well.

Dangerous climate change
This expression refers to the ultimate objective of 
the ’United Nations Framework Convention on 
Climate Change, which is to ‘prevent dangerous 
anthropogenic interference with the climate system’. 
No agreement has yet been reached within the Con-
vention process on which level of climate change is 
to be considered dangerous. WBGU has proposed 
the following ’guard rail: to limit global warming to 
2 °C relative to the pre-industrial value and the rate 
of warming to 0.2 °C per decade in order to avoid 
dangerous climate change. 

Desertification
Desertification is the degradation of land resources 
in arid, semi-arid and dry sub-humid zones, and may 
be caused by a variety of factors, including climate 
change and human activities.

Destabilization
Destabilization can be understood as a process that 
(gradually) causes an originally stable political and 
social situation to break down. Stability refers in 
general to the durability of political institutions and 
to robust social structures. Thus, destabilization can 
occur as a result of ’crises and (violent) ’conflicts 
and, in extreme cases, lead to the collapse of the soci-
etal order.

Developing countries
These are countries whose standard of living is far 
lower than in Europe (excluding Eastern Europe), 
North America and Oceania (Australia, New Zea-
land and Japan). The World Bank classifies national 
economies on the basis of per-capita income accord-
ing to the following thresholds: low income group 
= below US$875 in 2005; lower middle income 
group = US$876–3,465; upper middle income group 
= US$3,466–10,725; high income group = above 
US$10,726. According to the ’UNDP and ’OECD, 
137 countries from the first three categories are con-
sidered developing countries. 

Development cooperation (DC) 
This comprises all the inputs provided through tech-
nical, financial and human resources cooperation. 
DC is carried out by private and public agencies in 
industrialized and developing countries. DC may 
take the form of material assistance (grants or con-
cessionary loans) or provision of non-material sup-
port (e.g. expertise/training).

Disaster
A disaster is a severe disruption in the functioning 
of a society, with far-reaching humanitarian, material, 
economic or environmental damage that exceeds the 
coping capacity of the society in question. Disasters 
may, for example, be a result of natural events such 
as earthquakes, but they may also occur as a result 
of industrial or transport accidents. The occurrence 
of such an event in itself does not necessarily lead to 
a disaster. 

Disaster prevention 
Disaster prevention is a conceptual approach that 
brings together a variety of elements aimed at pre-
ventive action to mitigate and avoid hazards. These 
include actions to improve risk awareness, enhance 
institutional capacities, implement appropriate meth-
ods of spatial planning and establish and maintain 
appropriate early warning systems.

Doha Round
The Doha Round refers to a set of tasks drawn up by 
the economics and trade ministers of the WTO mem-
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ber countries in 2001 at the 4th Ministerial Confer-
ence in Doha, work on which was to have been con-
cluded by 2005. The primary aim of the Doha Round 
was to work on the problems of developing countries, 
such as access to industrialized countries’ markets via 
dismantling import quotas and tariffs and reducing 
agricultural subsidies in the industrialized countries. 
Following suspension of the negotiations for a time, 
they have once again resumed, but differences of 
opinion among the WTO members have so far pre-
vented their completion.

Drought 
During a drought, the level of precipitation is signif-
icantly lower than levels normally recorded, and this 
causes a severe hydrological imbalance that has a 
detrimental effect on terrestrial production systems. 

ECOSOC
The Economic and Social Council of the United 
Nations (ECOSOC) is one of the six principal organs 
of the UN. Its task is to coordinate UN activities in the 
sphere of economic and social policy and to report on 
the social state of the world.

Environment and conflict research 
Environment and conflict research is dedicated to 
examining the interconnections between environ-
mental degradation and the genesis of ’conflict. The 
beginnings of scientific research into environmental 
conflicts can be traced back to the early 1970s. Sys-
tematic empirical studies and research programmes 
were undertaken during the 1990s, for instance in 
Toronto and Zurich.

Environmental migration
’Environmentally induced migration

Environmental refugees
Can be understood as people who have been forced 
to leave their traditional habitat, temporarily or per-
manently, because of an environmental change. The 
term is disputed both politically and legally. Under the 
Geneva Refugee Convention, ‘refugees’ are people 
who had to leave their country of residence because 
of well-founded fear of being persecuted for reasons 
of race, religion, nationality, membership of a partic-
ular social group or political opinion. As these crite-
ria do not apply to environmentally induced migra-
tion, those affected are not protected by the guaran-
tees accorded to refugees in international law. 

Environmentally induced migration
The term migration covers in general all forms of dis-
placement and flight that take place voluntarily or 
involuntarily and across or within national borders. 

The term ‘environmental migration’ places the focus 
on the precipitating factor, i.e. an environmental 
change as the trigger of migration.

Food security 
A situation in which all people at all times have phys-
ical, social and economic access to adequate, secure 
and nutritious food that meets their physiological 
requirements, accords with their food habits and pref-
erences and guarantees an active and healthy life.

Forecast 
Forecasts (as opposed to ’scenarios) are assertions 
derived from scientific research regarding the proba-
ble course of future events in a given timeframe. 

Gini coefficient 
The Gini coefficient is a statistical measure used 
to represent various kinds of unequal distribution. 
The coefficient can be used, for example, to specify 
numerically the unequal distribution of income and 
wealth. The value of the coefficient can lie anywhere 
between 0 and 1. The closer the Gini coefficient is to 
1, the larger the inequality. The Gini index is found by 
multiplying the Gini coefficient by 100.

Gini index
’Gini coefficient

Global governance
There is no universally agreed definition of the con-
cept of global governance; it is used normatively by 
some, and analytically by others. It generally denotes 
the deepening of international cooperation and the 
creation and reinforcement of multilateral regimes in 
order to master global challenges. Global governance 
involves, in particular, cooperation between states 
and non-government actors from the local to the glo-
bal level. The notion of an architecture of global gov-
ernance refers to corresponding multilateral interna-
tional structures. 

Globalization
This refers to the process of increasing transnational 
interconnectedness in every sector (economy, politics, 
culture, environment, communications, etc.) between 
individual and collective actors as well as between 
public and private actors. The main drivers behind 
globalization are seen as being technological change, 
especially in communications and transportation, and 
political decision-making aimed at liberalizing world 
trade. The sovereignty of nation states becomes sub-
ject to constraint as a result of globalization. 
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Good governance
A concept developed in the late 1980s by the World 
Bank. Good governance aims to promote and safe-
guard ‘good’ state systems of governance and regula-
tion. The normative concept is underpinned by meth-
odologies which make it possible to assess the quality 
of political leadership and governance. In ’develop-
ing countries good governance is often a precondi-
tion of ’development cooperation inputs (condi-
tionality).

Governance capacities
’Governance structures

Governance structures 
Governance, or governance structure, generally 
describes the system through which a political entity 
exerts control and establishes rules. The concept 
arose in distinction to the term government and is 
intended to convey the fact that political control is 
enacted not only hierarchically by the state, but also 
by private actors such as interest-based organiza-
tions. Governance capacity refers to the facility for 
governance provided by functioning institutions and 
regulatory systems.

Gross Domestic Product (GDP)
Currently the most frequently used indicator of the 
total output of an economy over a specific period of 
time. GDP is the sum of the market values, or prices, 
of all final goods and services produced within a 
country, minus the value of intermediate inputs.

Gross National Income (GNI)
An important indicator of the total output of an econ-
omy over a specific period of time. GNI is distinct 
from ’Gross Domestic Product in that it comprises 
the total value of goods and services produced within 
a country together with net income (including inter-
est and dividends) received from those institutions 
and individuals in other countries whose headquar-
ters or place of residence are located in the economy 
in question. GNI is also known as Gross National 
Product (GNP).

Group of Eight (G8)
The G8 is an informal forum of heads of state and 
government. Initially a purely economic summit of 
the world’s leading economies in 1975, it has since 
become one of the most important forums of global 
policy-making. The G8 comprises Germany, France, 
Great Britain, Italy, Japan, the USA, Canada and 
(since 1998) Russia. The European Union is also rep-
resented. Non-member countries are invited to par-
ticipate in expanded dialogue sessions. These ‘out-
reach countries’ comprise the five most important 

’newly industrializing countries, China, India, South 
Africa, Brazil and Mexico. The G8 together with the 
outreach countries are sometimes referred to as the 
G8+5.

Guard rail
A concept introduced by WBGU. Guard rails are 
quantifiable limits to damage whose transgression 
would entail intolerable consequences today or in 
the future, so that even major utility gains could not 
compensate for such damage. They demarcate the 
non-sustainable domains of development within 
the people-environment system, so that sustainable 
pathways run within the domain defined by these 
guard rails. One example is WBGU’s climate pro-
tection guard rail, which demarcates a mean global 
warming of more than 2 °C from pre-industrial lev-
els and a rate of temperature change of more than 
0.2 °C per decade as the boundary of ’dangerous cli-
mate change.

Human Development Index (HDI)
Since 1990 the HDI has attempted to illustrate the 
status of human development in the countries of 
the world by means of a specially devised measure. 
Unlike the country comparison of the World Bank, 
it takes account not only of the gross domestic prod-
uct (GDP) per inhabitant of a country, but also of life 
expectancy and level of education, measured using 
the rate of literacy within the population and the rate 
of school enrolment. The HDI is published annually 
in the Human Development Report (HDR), which 
is issued by the ’United Nations Development Pro-
gramme (UNDP).

Human rights
Describe a conceptual scheme in which all people are 
accorded universal rights. The existence of human 
rights is now recognized in principle by almost all 
countries, although the substance and scope of these 
rights are disputed. The key international source for 
their existence and content are the treaties of the 
United Nations. Alongside the Universal Declara-
tion of Human Rights of 1948, the main human rights 
instruments are the International Covenant on Civil 
and Political Rights and the International Covenant 
on Economic, Social and Cultural Rights. In addition 
there are a large number of conventions that regu-
late the protection of specific human rights in detail, 
e.g. the Geneva Refugee Convention and regional 
human rights agreements.

Human security
The concept of ’security is traditionally used in rela-
tion to collective actors such as societies and states. 
In contrast to this, the concept of human security 
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focuses on the security needs of humans. Security is 
no longer seen simply as ‘freedom from fear’, but also 
as ‘freedom from want’. In this perspective, economic 
and environmental crises or pandemics such as AIDS 
are to be considered just as much as security risks as 
violent conflicts and wars. Introduced by ’UNDP in 
1994, the concept has since been crucial in shaping 
the international security debate. 

Industrialized countries
WBGU understands industrialized countries as 
meaning those developed countries which are not 
classed as ’developing countries or ’newly indus-
trializing countries. This classification is not made 
primarily on the basis of the industrialization of a 
national economy, but mainly according to per-cap-
ita income. A related term is ’OECD states.

Integrated Coastal Zone Management (ICZM)
ICZM is a dynamic, multidisciplinary and iterative 
process for the sustainable management of coasts. 
The goal is to reconcile the various economic, eco-
logical, social and cultural claims and entitlements 
within the limits set by natural dynamics. The process 
embraces all steps from information and data pro-
curement through planning and decision-making to 
implementation and monitoring. Great attention is 
paid to stakeholder participation in ICZM.

Integrated water resources management (IWRM)
IWRM seeks to develop and to manage water, land 
or soil and the associated resources in a cross-sec-
toral, participatory process in a sustainable manner. 
The aim is to move beyond isolated, sectoral and inef-
ficient systems of use. IWRM is a relatively new con-
cept that has been developed and advanced mainly in 
international research and water policy forums.

Interdependence
In international relations, this describes the phenom-
enon of increasing global interconnections between 
states, economies and societies and their growing com-
plexity. Complex interdependence raises the thresh-
old at which conflicts become violent and encourages 
international cooperation. The rapid growth of inter-
national institutions confirms this institutionalist per-
spective, which is widespread in theories of Interna-
tional Relations.

Internally Displaced Persons (IDPs)
If ’migration takes place within states, this may 
be termed internal migration. In cases where inter-
nal migrants are forced to leave their place of ori-
gin for reasons that essentially also apply to refu-
gees within the meaning of the Refugee Convention, 

such migrants are termed Internally Displaced Per-
sons (IDPs).

International regimes
International regimes are intergovernmental insti-
tutions established to address transboundary issues. 
They involve principles, standards, rules and deci-
sion-making procedures, and are based upon formal 
or informal intergovernmental agreements. 

Key factors
Factors of importance to the emergence of violence 
within the context of climate-induced environmental 
changes. They serve to analyse causal interrelations 
and cause-effect mechanisms within a ’conflict 
constellation. The recommendations for action pre-
sented in this report address those factors which can 
be influenced by human action.

Kyoto Protocol
An agreement under international law supplement-
ing the ’United Nations Framework Convention 
on Climate Change, setting greenhouse gas emis-
sions reduction targets for industrialized countries. 
The countries listed in Annex B to the Protocol are 
obliged to reduce their greenhouse gas emissions by 
around 5 per cent from the base year 1990 in the com-
mitment period 2008–2012. The Protocol has been 
ratified by 174 states to date. Among the Annex B 
countries, the USA and Australia have not yet rati-
fied.

Migration
’Environmental induced migration

Millennium Development Goals (MDGs)
The MDGs are set out in the United Nations Mil-
lennium Declaration and encapsulate the main out-
comes of the World Conferences held in the previous 
decade. The MDGs comprise a set of eight interna-
tional development goals together with a framework 
of 18 targets and 48 indicators to specify and opera-
tionalize the goals and measure progress. For most of 
the goals and targets, quantitative criteria and a time-
frame were also adopted, generally to 2015 (the base-
line year is 1990).

Mitigation of climate change
Mitigation embraces all measures that either limit 
greenhouse gas emissions or amplify their absorp-
tion in ‘sinks’. 

Multilateralism
Institutionalized cooperation between states in inter-
national organizations (such as the UN) or other 
regulatory mechanisms (e.g. ’conventions). Uni-
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lateralism, by contrast, refers to a one-sided policy 
approach oriented towards the national interests of a 
state. In this case, multilateral solutions to problems 
are sought only if they appear necessary to protect a 
state’s own interests.

Multipolarity, multipolar world order
Multipolarity refers to a world order shaped by the 
competition between major powers in the interna-
tional system. It exists in contrast to unipolarity, in 
which a single extremely powerful actor (hegemon) 
determines global politics. The international conflict 
of systems between East and West during the Cold 
War represented a bipolar world order dominated by 
the USA and the Soviet Union.

Natural disasters 
The term natural disasters refers to ’disasters that 
can occur without human influence (e.g. earthquakes, 
tsunamis or volcanic eruptions), but it also includes 
disasters where interaction between human activ-
ities and the environment plays a role (e.g. floods, 
droughts or cyclones). The extent of the humanitar-
ian, material, economic and environmental damage 
incurred as a result of such disasters also depends 
on the types of human activities and form of social 
organization in place. 

New wars
This concept represents an attempt to describe the 
transformation of armed violence in a changed (glo-
bal) political context. In contrast to ‘classical’ inter-
state wars, the ‘new wars’ are characterized by the 
fact that they contain elements of organized crime 
and violations of international law; in addition, the 
distinction between public and private combat units, 
political and economic actors and interests becomes 
increasingly blurred. 

Newly industrializing countries
This term is applied to developing countries undergo-
ing a successful process of catch-up industrial devel-
opment and which are thus poised to become ’indus-
trialized countries. Their social development indica-
tors, such as literacy, infant mortality, life expectancy 
or civil society development, may lag far behind eco-
nomic indicators. In recent years interest has centred 
particularly on the Asian newly industrializing coun-
tries, also known as Asian drivers. 

Official Development Assistance (ODA) 
Official Development Assistance is defined as the 
resources provided, for the purposes of development, 
by the members of the OECD’s Development Assist-
ance Committee (DAC) to developing countries on 
a bilateral basis or through multilateral institutions. 

Under this definition, the financial resources pro-
vided by, for instance, the new and upcoming ’newly 
industrializing countries such as China or India do 
not count as ODA. Efforts are in progress to inte-
grate these countries within the DAC guidelines.

Organization for Economic Cooperation and 
Development (OECD)
OECD is an international organization headquar-
tered in Paris. It is also described as the organiza-
tion of ‘first world’ countries, as almost all of its 30 
member countries are industrialized countries. The 
aims of the OECD are to help its member countries 
to optimize their economic development and con-
tinually raise living standards, to promote economic 
growth both in its member countries and in ’devel-
oping countries, and to facilitate expansion of world 
trade.

Poverty 
State in which a person’s physical existence is in 
jeopardy. WBGU applies a broad concept of poverty, 
which it defines as a lack of access rights and entitle-
ments. In addition to low per-capita income or une-
qual income distribution, poverty also means inad-
equate food, poor health and healthcare, a lack of 
access to education, and an absence of social capi-
tal and opportunities for participation. There are 
other definitions of poverty. According to the World 
Bank, a person commanding over less than US$1 a 
day (measured in purchasing power parities) lives in 
absolute poverty. Other sources set the level at less 
than US$2 a day.

‘Responsibility to protect’ principle of the UN
Against the backdrop of the failure of the interna-
tional community to respond adequately to intra-
state conflicts such as those in Rwanda and the 
former Yugoslavia, a new concept related to security 
and international law has evolved over the last few 
years, known as ‘responsibility to protect’. While it 
still holds that the state is responsible for protecting 
its own population, in cases of a serious breakdown 
of national responsibility, the international commu-
nity – especially the United Nations – should have a 
duty to act, in order to protect the civilian population 
from serious attacks (genocide, ethnic cleansing and 
other crimes against humanity). 

Scenario
Scenarios – in contrast to ’forecasts – provide a 
plausible description of how the future might look 
based on analysis of a coherent and consistent set of 
assumptions, trends, relationships and driving forces. 
In the present WBGU report, narrative scenarios 
have been developed that describe a variety of paths 
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towards the future as plausible ‘storylines’, with the 
aim of giving a broader view of the whole bandwidth 
of possible developments and identify pointers for 
setting the direction of policy. 

Security 
In the realm of international politics security refers 
classically to the inviolability of territorially organ-
ized sovereign nation states within the system of 
international law. Security policy includes all those 
measures enacted by a state or a group of states 
aimed at averting or mitigating dangers from outside, 
generally military aggression. This classical security 
concept has since been complemented and in some 
ways replaced by the new, ’comprehensive security 
concept.

Security policy
’Security

SRES scenarios
SRES scenarios are emissions scenarios developed 
for the Second Report on Emission Scenarios of the 
Intergovernmental Panel on Climate Change (IPCC) 
and, among other things, were used as a basis for cli-
mate projections. They take account of the full range 
of potential developments in the 21st century in the 
spheres of population growth, economic and social 
development, technological change, resource con-
sumption and environmental management. The sce-
narios are organized in the dimensions A and B 
(strong economic growth versus sustainability) and 
1 and 2 (globalization versus regionalization), so 
that, in combination, four scenario families result: 
A1 (rapid growth), B1 (global sustainability), A2 
(regionalized economic development), B2 (regional 
sustainability). 

State fragility
’Weak and fragile states

Syndrome concept
A scientific concept for the transdisciplinary charac-
terization and analysis of global change developed 
by WBGU. Key elements of the syndrome analysis 
approach, in addition to the syndromes themselves, 
are the global network of interrelations, comprising 
trends and their interactions, and the ’guard rails.

Tipping points of the climate system 
Strongly non-linear responses by system components 
are often referred to as ‘tipping points’ in the climate 
system. This term is used to denote the behaviour of 
the system when a critical threshold has been crossed, 
triggering runaway changes that are then very diffi-
cult to control. 

Tropical cyclones 
Tropical cyclones are extreme low-pressure systems 
that only develop over large bodies of water with 
a surface temperature in excess of 26 °C. They are 
associated with high wind speeds and severe storms 
and can give rise to storm surges in the vicinity of 
coasts. Depending on the region in which they origi-
nate, severe tropical cyclones are also referred to as 
hurricanes (Atlantic, north Pacific), cyclones (Indian 
Ocean, Gulf of Bengal, south-eastern Pacific) or 
typhoons (north-western Pacific). Tropical cyclones 
are classified into categories based on their intensity 
using the Saffir-Simpson Hurricane Scale. It starts 
with Category 1, which refers to wind speeds of more 
than around 120km/h, and goes up to Category 5, 
which denotes wind speeds of more than 250km/h.

UN Security Council 
The UN Security Council is the most powerful of the 
six principal organs of the United Nations. It com-
prises five permanent and ten non-permanent mem-
ber countries. The Council’s prime responsibility is 
to maintain international peace and security; to ful-
fil this task, the member states have assigned the 
Security Council exclusive authority to impose sanc-
tions. In April 2007, for the first time in its history, 
the UN Security Council discussed an environmen-
tally induced security risk, namely the issue of cli-
mate change.

UNDP
’ United Nations Development Programme

UNEP
’ United Nations Environment Programme 

Unilateralism
’Multilateralism

Unipolarity
’Multipolarity

United Nations Development Programme (UNDP) 
The United Nations Development Programme was 
established in 1965 and has its headquarters in New 
York. It is the principal organization of the UN sys-
tem for ’development cooperation and, in addi-
tion, is the UN’s coordinating body for the ’Millen-
nium Development Goals. UNDP supports its part-
ner countries by providing policy advice and assist-
ance with developing and enhancing capacity. The 
organization also coordinates UN development 
activities on the ground. UNDP publications include 
the annual Human Development Report, which also 
provides information on the ’Human Development 
Index (HDI).
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United Nations Environment Programme (UNEP)
UNEP was established in 1972 in the wake of the 
UN Conference on the Human Environment in 
Stockholm as a subsidiary organ of the UN General 
Assembly. It has its headquarters in Nairobi, Kenya. 
Its aim is to identify and analyse regional and global 
environmental problems, and to develop and coor-
dinate the environmental activities of the United 
Nations. UNEP’s funding comes from an Environ-
ment Fund made up of voluntary contributions from 
member countries.

United Nations Framework Convention on Climate 
Change (UNFCCC) 
The UNFCCC was adopted in 1992 and entered 
into force in 1994. With 191 states, its membership 
is almost universal. The ultimate objective is sta-
bilization of greenhouse gas concentrations in the 
atmosphere at a level that would prevent dangerous 
anthropogenic interference with the climate system 
(’dangerous climate change). Such a level should 
be achieved within a timeframe 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 sus-
tainable manner. The ’Kyoto Protocol, adopted in 
1997, sets out binding commitments to reduce green-
house gas emissions.

User charges
This fiscal instrument entails raising a charge for the 
use of global common goods, such as international 
airspace or the oceans. Through the payment that has 
to be made, the scarcity of a resource and the costs 
of its provision are signalled to the user. It has both 
allocation effect and a financing function, as the rev-
enue from the charge must be deployed to mitigate 
the damage associated with the use of the resource.

Vulnerability 
This denotes the susceptibility of a social group or 
(environmental) system to ’crises and pressures. A 
distinction can be made between social and biophys-
ical vulnerability. 

War, research on the causes of 
Research on the causes of war is a strand of political 
science research that was originally focused on the 
causes of organized interstate violence. It now deals 
in general with the factors that affect the genesis and 
intensification of wars and armed conflicts, whereby 
a distinction is drawn between conflicts within states 
(intrastate) and conflicts between states (interstate).
 

Water scarcity 
Various concepts of water scarcity relate to physical 
water scarcity, where water withdrawal for human 
uses exceeds 40% of the available renewable water 
resources, or the available water resources are less 
than 1,000m3 per capita per year. Economic water 
scarcity affects regions in which there is no phys-
ical water scarcity, but lack of investment in water 
infrastructure means that people’s water require-
ments cannot be adequately met. Environmental 
water scarcity is present when withdrawal of water 
resources for human use is so great that it threatens 
the integrity of ecosystems.

Weak and fragile states 
States are considered weak or fragile when their 
institutions are not (adequately) capable of carry-
ing out key state functions effectively. This applies to 
maintaining the state’s monopoly on violence within 
and outside its borders, the provision of basic pub-
lic goods such as infrastructure, health care and edu-
cation along with the adoption and enforcement of 
public law (rule of law).

World Trade Organization (WTO)
WTO was established in 1994 as the umbrella organ-
ization of the multilateral trade agreements GATT, 
GATS and TRIPS. The objective of WTO is to reduce 
barriers to trade and thereby liberalize international 
trade. The organization currently has 151 members. 
The current round of negotiations (’Doha Round) 
began in 2001 and has not yet been concluded. 
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