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Climate Impact Witness
Pablo Huerta Mandez, Peru is a farmer on the Andean slopes. To make better use of its 

limited water supply, the community has built a concrete reservoir costing USD 1,500. With this, 
and a new drip irrigation system, they use 1/7 of the water they used to. 

“But it barely rains, now. Year by year it’s less and less. I’ve farmed here for 10 years 
and there is more heat, which affects the plants and causes plagues. If the weather continues 
like this, maybe people will only be able to cultivate half their land. The flow might decrease, 
and water might dry out because of the heat. We’re very worried about climate change. The 
drip irrigation is very useful, and more profitable. It prevents erosion, and we have seen an 
improvement in our crops. We have a better income and larger harvests.“

It is this more efficient use of water which is helping farmers cope with less water, and which farmers 
across Peru will need to adopt as the impact of climate change becomes increasingly apparent.

 Source: Oxfam
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Mali — Building adaptive capacity 
brings hope to a vulnerable  
drought-ridden nation 

Mali is a drought-ridden, semi-arid Western African nation with high agricultural 
dependence231 — a country highly vulnerable to climate change.223,233 Home to some 12 million 
people, agriculture and livestock generate approximately 40 percent of GDP in Mali and employ 
over 50 percent of the workforce.232 Despite being one of Africa’s major cotton exporters, Mali is 
one of the world’s poorest nations as approximately two-thirds of its population lives below the 
poverty line.234,235

In the 1970s Mali’s economy was severely impacted by frequent droughts resulting in heavy 
agricultural losses and negative impacts on livestock and human health.233 In response, a regional 
program was launched to combat drought by strengthening weather and water services by 
enhancing weather collection, local training and telecommunication capacity.236 Weather, crop and 
water data is collected, processed and used to create weather bulletins which are then disseminated 
in the community via radio, newspapers and television.232,233 These notices relay early warning 
information on rainfall, pestilences and disease, along with advice on optimal timing for planting, crop 
selection, fertilizer application, etc.

The results have been hugely successful as food security has increased substantially. Since this 
program’s inception, yield has increased by approximately 20 percent and replanting has decreased from 
40 percent to 5 percent.233 The cotton industry saved millions of dollars from advanced warning of out-of-
season rainfall in 2002 alone.233 Addition social benefits include reduced rural to urban migration and more 
effective use of pesticides. Adaptive capacity has thus been tremendously strengthened by combining 
indigenous knowledge and coping capacity with weather information, technology and training.237

Key Sources: AGRHYMET and UNFCCC

Case Study
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Arctic communities — “Canary in 
the coalmine” and climate change 
adaptation 

While global leaders debate how to reduce emissions and some still question if climate change 
is real, hundreds of thousands of indigenous people in the Arctic must draw on ancestral resilience 
to adapt to climate change in a rapidly changing world.238,239 The 600 residents of Shishmaref located 
on a small Alaskan island have witnessed it creep into every aspect of daily life, as rising seas and 
fierce ocean-based storms have eroded land beneath their homes and ice has become softer 
making every day activities like travel, hunting and fishing perilous.240,241 Shishmaref residents have 
raised awareness of their town’s plight, but their predicament is far from unique as nearly 90 percent 
of Alaska’s 213 indigenous villages could face similar challenges in the near future due to habitual 
flooding and erosion.242 The voices from the Arctic sound an early warning of larger global changes in 
the near future — the canary in the coalmine.

The Alaskan government has acknowledged that the impacts of climate warming in Alaska are 
already felt — including coastal erosion, increased storm effects, sea ice retreat and permafrost melt.243 
A state-wide Climate Change Sub-Cabinet was formed in 2007 to build knowledge and develop 
comprehensive adaptation policies. The citizens of Shishmaref are taking a lead role in adaptation and 
have already begun relocation plans as staying on the island has been deemed to be too risky — the cost 
is estimated at $180 million.240 Over 160 additional Alaskan rural communities have been identified to be 
at risk of serious erosion.243 Emergency action plans are being developed, shoreline defenses are being 
erected, and increased coordination between local, state and national efforts are underway. 

The interconnectivity of man and nature is something that indigenous people have long understood 
and a key element of successfully adaptation to a rapidly changing environment. For example, as ice 
becomes less stable due to a warming climate, traditional dogsleds able to sense when a path is unsafe 
may provide a safer alternative to snowmobiles.244 Indigenous people comprising about 6 percent of the 
global population thus have a powerful role to play in a warming world as native traditions can provide 
useful tools to adapt to climate change.244

Key Sources: Shishmaref Alaska Erosion and Relocation Coalition, Alaskan government and UNESCO

Case Study
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The link between adaptation, sustainable development and disaster risk 
reduction

Integrating strategies — Mutually reinforcing versus mutually destructive

There are significant benefits to incorporating climate adaptation in development planning. 
When development programmes help build resilience and reduce vulnerability to climate change it 
reinforces the objectives of long term poverty reduction. For example, the government in the Pacific 
Ocean island of Kiribati has worked with donors to integrate climate change risk assessments of 
sea level rise and storms into national planning, working through high-level ministerial committees.245 

Such efforts are also urgently needed in the Himalayas where there is a close link between rising 
temperatures and the melting glaciers that increase the risk catastrophic flooding. Such floods are 
especially dangerous because they can occur with no advance warning. A range of development 
activities, from the design of hydropower facilities to an overhaul of rural development and settlement 
policies, are needed to adapt to such impacts.245 In the area of rural development, agricultural 
planning and crop choice are critical to reduce vulnerability to climate change. In Africa over 90 
percent of farmers are small scale and about 65 percent246 of the population have agriculture as their 
primary source of income — a sector that is very vulnerable to climate change.246

“	I have seen, first hand, in growing numbers of 
natural disasters the following bitter, heartbreaking 
reality: those who now struggle hardest to survive 
did nothing to cause climate change, whereas we in 
the industrialized North who polluted the most are 
affected the least. We have a moral obligation to make 
it right by investing massively in the survival of the 
most vulnerable”

Jan Egeland — Director, Norwegian Institute of International Affairs; UN Under-Secretary-General  
for Humanitarian Affairs and Emergency Relief Coordinator (2003-2006) 
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Climate adaptation also offers significant benefits in promoting disaster preparedness. The 
longer term development prospects of communities hit by natural disasters depend crucially on 
their capacity to cope with emergencies. This is both the case for disaster risk reduction and 
post disaster relief. An example of this would be supporting island states in the Caribbean to 
prepare for more severe and frequency hurricanes. There is a range of interventions that can 
contribute to this, including early warning systems, evacuation plans, hurricane shelters and 
construction guidelines to “hurricane proof” houses. Local knowledge can guide building of 
relatively low cost, traditional wooden houses that are better able to withstand hurricanes, if 
built correctly. The Mainstreaming Adaptation to Climate Change programme in the Caribbean 
was initiated in 2002 to promote integration of adaptation and climate risk management 
strategies into water resource management, tourism, fisheries, agriculture and other areas.36 The 
programme is linked explicitly to the Millennium Development Goals and brings together a range 
of previously fragmented activities.245 

The figure below illustrates how the climate change adaptation and mitigation agenda, disaster 
management, and national development policy all reinforce each other. As can be seen, there are 
both positive and negative influences from one to the other, evidence of the need to coordinate such 
measures.

Figure 14 — Climate change agenda linked to disaster and development policies

Source: Adapted from Schipper and Pelling 2006; GECHS: “Disaster Risk Reduction, Climate Change Adaptation and Human Security”, 2008

A global challenge — Goals missed
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Links neglected between adaptation, development and risk reduction36

There are many and very substantial barriers to effective introduction of adaptation strategies. 
Adaptation, development assistance and disaster risk reduction have similar objectives and face 
similar challenges.219 But these different areas of activity have historically been regarded and financed 
separately. Cooperation can be challenging.

In most countries adaptation is not treated as an integral part of national programmes, even 
in areas heavily impacted by climate change like health and agriculture. A significant proportion 
of development aid is directed at activities potentially affected by climate change. But often little 
or no attention is paid to the impact of climate change — even in climate sensitive sectors. Good 
policies must more effectively link to the climate change agenda — whether it is taking into account 
future stream flow when building a bridge in Nepal or investing in health system strengthening 
in Ethiopia without considering how climate change affects mosquito breeding and malaria risk. 
The OECD estimates that 17-34 percent of development aid investment goes into sectors at risk 
of climate change impacts without addressing climate change issues.36 In some countries such 
as Nepal, the figure is higher than 50 percent.245 Analysis of government plans and strategies in 
climate-sensitive sectors indicates that such documents generally pay little or no attention to climate 
change.247,248,249,250 Even when climate change is mentioned, guidance on how to account for it is 
generally lacking.245

There are several structural and practical reasons why mainstreaming climate adaptation within 
development activities has been difficult.245 One explanation of the difficulty in promoting climate 
adaptation in national programmes is that climate change expertise is still mostly the domain of 
environmental departments in government and donor agencies. When these experts have limited 
influence on government priorities and input into sector guidelines and programmes, climate remains 
a secondary concern. Add to this a lack of hard data and the general difficulties in promoting 
preventative measures directed at probable but not certain events — and promotion of climate 
adaptation becomes a formidable task. 

Climate adaptation activities also have to navigate fragmentation between the agencies that 
provide humanitarian assistance and those that are more concerned with a longer term development 
agenda. As these are often different institutions, knowledge centres and funding mechanisms, the 
common risk management agenda can easily be ignored.248 The consequence can be that climate 
adaptation activities struggle to strike the balance between long term and short term objectives.  
For example, there are concerns that the widely promoted adaptation measure of switching to 
drought-resistant seeds cause increased malnutrition if the new crops provide fewer nutrients. 
Development projects to build human settlements in mangrove areas can increase exposure to 
climate change. On the other hand, development projects that build water cisterns for storage 
and drainage runoff systems can be effective at reducing climate risks but are not identified as 
investments in risk reduction and adaptation.
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An opportunity for change
Kofi Annan spoke of the need for international solidarity for a just deal in Copenhagen. The 

necessity for such a deal is as unequivocal as the change in the global climate system itself. 
However, since we imply the restructuring of an entire global economy along a low-carbon path, 
we cannot avoid long-term timescales. Even an ambitious agreement will have trouble reducing 
the growth in greenhouse gas emissions causing climate change prior to 2020. That means the 
world must brace for more severe climate change and more severe impacts of that change. The 
international community is already struggling to deal with its vast humanitarian mandate just as the 
world’s poorest groups are already struggling to survive. How can we bear more?

Climate change needs to be seen as an opportunity. The scale of the problem at hand, and the 
urgency with which we must tackle it, is precisely the opportunity to galvanize calls for reform and 
innovation. We need to question the capacity of the entire system with which we plan to respond to 
climate change, and the slow and abrupt disasters it causes.

Preparing for greater climate impacts
Given the staggering account laid out in this report, the desperate urgency of Copenhagen has 

never been more apparent. 

Copenhagen is set to address the global situation post-2012. Before then, and after then, we are 
only predicting expansion of emissions, at least for a number of years. Copenhagen will have to enact a 
full circle change in the direction of human activities in a space of less than ten years, and bring human 
society to less than 20 percent of current emissions in less than forty years. An extremely ambitious 
project given the entire planet is involved, including all of the major economies of the world If Copenhagen 
fails totally or is postponed, the level of ambition will only increase because we cannot push back the 
date for contracting emissions. Since a high ambition climate deal in Copenhagen is already going to be a 
major challenge, it is clear that Copenhagen could well be the last chance for avoiding global catastrophe. 
Yet the earth’s atmosphere will increase in temperature to very close to two degrees regardless of 
how ambitious Copenhagen is. The impacts associated with 0.74 degrees of warming today — the 
widespread suffering accounted for in this report — would pale in comparison to the devastation of two 
degrees. No matter what, therefore, the suffering documented in this report is only the beginning.

       Conclusion> 5
Walter Fust, CEO/Director-General, Global Humanitarian Forum
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It can be said that climate change is the antithesis of sustainable development. Sustainable 
development aims at increasing economic prosperity, safeguarding the environment and improving 
social equity. As it stands, climate change will impact heavily on the economy — the per year 
equivalent of the GDP of three quarters of the world’s countries already today, according to this 
report — and is causing millions of people to enter poverty once more. It will cause massive 
degradation to the environment and human habitat worldwide, including glacial and ice-cap melting, 
desertification, coastal flooding and soil salination, in addition to much, much more.

Above all, climate change affects the world’s poorest first and foremost. 99 percent of all 
casualties occur in developing countries. The billions already living on the edge of survival have 
nowhere to turn when climate change levels its additional burden. Social impacts are diffuse and 
diverse, people living on two meals a day may be forced to get by on one, basic nutrition or health 
care are neglected, children may be taken out of school, or women forced into prostitution. In sum, 
social inequities will become entrenched globally. So climate change undermines the key principles of 
sustainable development, constituting a serious threat to socio-economic progress worldwide.

Redefining sustainable development
Nevertheless, it is entirely possible to improve the ability of communities to cope with these 

changes, and take preventative measures that minimize if not avert disasters. The trouble is the 
scale and scope of the challenge, and the architecture and financial means available to the broader 
humanitarian community for addressing these concerns.

Since climate change will only intensify, it is imperative that the concept of sustainable 
development as we know it today is redefined. Resilience in the face of climate change must be 
added as an additional pillar to the concept of sustainable development. Development must not only 
be sustainable, but also climate-proof. That redefinition will not come for free. Substantial resources 
must be spent on adaptation to climate change. But these resources will safeguard past investments 
in development that have been sourced over decades mainly from public coffers. Much of this public 
money is at great risk today.

There are many reasons why a comprehensive report on the human impact of climate change 
is only available in mid-2009. Our lack of ability to understand and account for the risks mirrors our 
inability to analyze threats and map these same risks. Climate change is shifting the ground from 
underneath us. Farmers who once relied on traditional knowledge, handed down over generations, 
for choosing when to plant and when to harvest are now at the mercy of erratic rainfall patterns or 
dry spells. Floods follow droughts follow floods. And while climate change benefits from the world’s 
largest scientific body, the Intergovernmental Panel on Climate Change, our understanding of the 
impacts is still limited. Phenomenal gaps in research exist. Climate change was always considered a 
theoretical future problem, until now. In which directions will the deserts expand? At what point will 
sea-level rise cause salt to permeate the soil destroying its natural fertility? We cannot answer these 
questions, and yet we must if we are to plan ahead and minimize suffering.
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So while this report is based on the best available scientific evidence, its estimative nature in a 
number of respects mean that it cannot possibly comply in all regards with the rigours of full-scale 
scientific enquiry. But we have to begin to piece together the information available to us into a 
plausible narrative of what is actually occurring. If we continue to ignore the trends, we will only find 
ourselves ill-prepared. That would be a terrible error in judgement, given that this report suggests that 
we are clearly dealing with the single greatest emerging humanitarian threat ever encountered.

Integrating humanitarian and development work
While this knowledge is the basis of all effective policies, that is only the beginning of the 

challenge. The policies themselves demand adequate financial means in order to be realized.  
That also requires the greatest urgency, given the half a billion people who live at extreme risk  
today — a number set to increase substantially in coming years.

Part of a redefinition of development must include an integration of development and 
humanitarian efforts. The humanitarians and the development actors must conduct risk analysis 
together. Prevention and preparedness needs to take into account the socio-economic, cultural 
and environmental parameters of each community affected. Both groups also need to undertake 
serious capacity-building within their institutions in order to ready for greater climate shocks, to 
better manage risks rather than continually operating in reaction mode, and to prepare for working 
together to tackle climate change. All actors must innovate and drive for effective solutions rather 
than administering concerns.

Investment in prevention is also critical no matter where the resources are drawn from. There is 
a complementarity between multi-lateral and bi-lateral approaches to aid work. Discussions about 
which is more effective will take us nowhere. Both will be needed, and the combination must be 
extremely well coordinated. We can better spend the over 100 billion dollars of Official Development 
Assistance (ODA), in ways that will minimize the 125 billion dollars of annual losses indicated by this 
report as a consequence of climate change.

Humanitarian actors have a great interest in preventative work since the alternative is an 
increasing number of humanitarian disasters. While development actors have an incentive to protect 
past efforts already damaged or at risk. Unfortunately, prevention continues to be difficult to sell. 
People continue only to react to disasters and lack the political foresight to invest in prevention. We 
can do better if we fuse the two systems of actors. Today there are separate institutional, budgetary 
and governance structures for development and humanitarian work. This hinders rapid-reaction and 
the evolution of priorities to overcome new, emerging and growing challenges. Integration would 
dramatically increase flexibility in facing increasingly complex and multiple stress situations that blur 
the boundaries between relief and development.
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Beyond the Paris Declaration
All actors involved in efforts to improve the state of the world must endeavour to go beyond the 

2005 Paris Declaration of Aid Effectiveness, towards a true integration of efforts. Again, multilateral 
and bilateral approaches are complementary and should not polarize. Otherwise the international 
community and local actors stand no chance in dealing with the additional burdens of climate 
change. And while adaptation can safeguard ODA, greatly minimizing the threat on investments, it 
should not be derived from ODA. ODA still falls far short of the 0.7 percent of GDP promise. Further 
reducing that margin by attributing a proportion of the money currently allocated towards adaptation 
would cause internationally recognized development goals to suffer another setback. Even as in 
some regions, such as Sub-Saharan Africa, we are clearly not meeting our targets, particularly for 
the Millennium Development Goals. The international community would simply be committing itself to 
not fulfilling long-standing promises once more. There has to be a substantial additionality of financial 
means for adaptation.

It is crucial that climate change adaptation also ranks in the first 3-5 priorities of National 
Poverty Reduction Strategies, so as to ensure adequate attention from donors. But the whole 
framework needs to be expanded for adaptation needs. Local development of Strategies and 
National Adaptation Programmes for Action requires additional funds, and should include full 
community participation.

Equitable climate policies
The poorest countries also require additional capacity in order to attract investment, public 

and private. Emissions transfer schemes, such as the Clean Development Mechanism, continue to 
benefit mainly emerging economies, where the need for new jobs, technology and investment is not 
as great. These schemes should not be linked to national economic interests, and corporate supply 
chains. Such linkages create effectively another form of tied aid. It has to be untied and remain untied 
with respect to economic and other interests. Copenhagen has a clear mandate to fill the shortfall in 
additional financing, providing for adaptation, including reliable assistance to those countries worst 
affected. In order to reorganize the global economy towards a low-carbon path, Copenhagen is 
likely to generate some sort of global pricing system on emissions. It must go for mechanisms and 
sanctions, including a globally accepted solution on taxing CO2.It is imperative, however, that the 
effects of such a pricing system do not create yet another burden for the poor. What will effectively 
act as a global price on carbon, will also act as a regressive tax, similar to value-added taxes, since 
the additional costs of pollution will eventually be passed on to consumers. The increased costs will 
have the greatest effect on the world’s poorest groups, where individuals will have to forgo a larger 
proportion of their income otherwise spend on basic nutrition and health needs. Any climate policy 
must also compensate for these effects through financial redistribution, or risk further exacerbating 
inequities yet again.
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Multiple responses to climate and energy policies 
Technology transfer for adaptation as well as clean development is also key. Energy poverty 

afflicts close to one third of the population of this planet, who benefit from no form of modern 
energy supply whatsoever — instead relying on the burning of soot and dung. This has huge 
ramifications for human health, triggering respiratory diseases over time, as well as carbon emissions. 
Providing decentralized renewable energy for the poor would be a revolution. It would lead to a 
rapid contribution to reducing emissions — up to 18 percent of warming being due to black carbon 
from soot. It would bring modern energy to places far beyond the existing grid and likely energize 
the Millennium Development Goals. The benefits would be of particular importance to women and 
children, who spend hours of their day gathering firewood, often at great risk, and inhaling hazardous 
smoke while cooking. It will also be necessary to revisit the research agenda to provide access to 
suitable technologies beyond wealthy countries. There is, for instance, no reason why research 
undertaken in developed countries using public money could not be made accessible to everyone.

Dealing with mass displacement of people
If we do not act, ultimately, people will either die or they will move. Millions of people are already 

on the move today because of climate change. What are termed here Climate Displaced People 
are often difficult to identify down to the individual. Climate change is a generalized phenomenon. It 
is rare that an impact, such as a storm or a flood, can be entirely blamed on climate change. Most 
low-elevation territory is reclaimed through a combination of sea-level rise and ordinary geological 
subsidence, although climate change greatly accelerates this process. So if a cyclone hits, it would 
be impossible to say if one particular individual is a climate displaced person or not. This report 
attributes 40 percent of extreme weather-related events to climate change, based on their steady 
increase over the last 30 years. That itself is an average, which would vary greatly from situation 
to situation, if applicable at all to that specific a level. But globally we can say with some degree 
of confidence that around 40 percent of those displaced because of extreme weather events are 
in fact Climate Displaced People. We count over 26 million Climate Displaced People today. That 
is likely to triple by the 2020s. It does not, however, include those economic migrants who might 
also be attributed to climate change, since varied climate shocks can and do act as drivers of such 
migration. There is little protection or assistance available under international law today for these 
vast numbers of people. In fact, the international community struggles with existing populations 
of Internally Displaced People and official Refugees. Protection for Climate Displaced People 
is particularly weak when the crossing of national borders is involved. They will also encounter 
legal lacunas, such as when a low-elevation state is entirely submerged by rising-seas. These 
shortcomings will soon become crippling for the international community, given the sheer numbers of 
people involved.

Conclusion
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A strengthened global community
There is a particular need today for a new solidarity around the concept of climate justice. Every 

person on this planet has a number of reasons to call for climate justice. Action to tackle climate 
change and protect those people and communities most at risk is overdue — as told by the story 
of this silent crisis. Climate change should not be allowed to become another social ill we oblige 
ourselves to be accustomed to, if simply because it will intensify so quickly that the international 
community risks being completely unarmed and overwhelmed. 

We cannot ignore the stark truth that the poor are suffering the brunt of a problem they have not 
caused. And we cannot turn a blind eye to the suffering we are accepting on behalf of our children 
and grandchildren if we do not act, — suffering we would not stand for ourselves. We must have a 
global deal that will prevent catastrophe, and protect lives and investments already at extreme risk. 
In the interim, however, climate change will intensify, and all efforts will be needed to prepare the 
broader humanitarian community for the more severe impacts of climate change that we no longer 
have the power to avert. 

The Global Humanitarian Forum itself, who is at the origin of this report, strives to establish a 
stronger community of actors from across the global society. It aims, in particular, to bring together 
stakeholders from different sub-communities to better deal with key humanitarian concerns, including 
climate change. 

The unique challenge of climate change requires a unique response which is itself an opportunity 
for integrating a fragmented international humanitarian and development system. That endeavour will 
should not only enable us to better combat climate change, but also to reap benefits that will ring 
true for wideranging humanitarian challenges of today and tomorrow.
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A. Overall framework — Definitions and section guide

Types of 
Climate 
Change

Description
Climate 
Change 
attribution

Indicator: 

Affected Deaths Economic losses

Weather-related 

disasters

Droughts, 

floods, extreme 

temperature 

events, cyclones

Percentage 

of weather-

related 

disasters 

that can be 

attributed to 

climate change

People requiring 

immediate 

assistance 

during a period 

of emergency; it 

can also include 

displaced or 

evacuated people

Annual deaths 

from weather 

disasters due 

to climate 

change 

Benefits — costs of 

climate change in a 

given year

EXPLAINED IN SECTION B

Gradual 

environmental 

degradation

Sea level rise, 

desertification, 

salinization

Percentage 

of burden 

that can be 

attributed to 

climate change

People temporarily 

or permanently 

compromised in 

their livelihood 

because of hunger, 

lack of access 

to fresh water, 

poverty, disease, 

displacement, or 

conflict 

Annual deaths 

related to 

gradual 

environmental 

degradation 

due to climate 

change

EXPLAINED IN SECTION C
EXPLAINED IN  

SECTION D

 methodology >  Notes on report
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B. Attribution of weather-related disasters to climate change

Basic reasoning behind methodology

The frequency and intensity of weather-related disasters is often associated with climate change 
in public debate and common perceptions. In its Fourth Assessment Report, the IPCC found that 
weather patterns have become more extreme, with more frequent and more intense rainfall events, 
more intense heat waves and prolonged droughts. However, there is not yet any widely accepted 
global estimate of the share of weather-related disasters that are attributable to climate change. A 
range of regional studies will be discussed at the end of this section; but these are hard to generalize 
to the global level. While there are many connections between physical linkages from the physical 
changes caused by climate change to weather-related disasters, there are also significant challenges 
in estimating the attribution. First of all, natural variability and socio-economic factors have an impact 
on the frequency and scale of natural disasters. This means that the increase in weather-related 
disasters over the past decades cannot be entirely attributed to climate change.

The attribution estimates in the Human Impact Report rely on a simple but powerful approach 
to separating climate change from factors not related to climate change. The natural variability of 
disasters is best taken into account by considering as long a period of available reliable data as 
possible. Factors other than natural variability are also considered. Geophysical disasters, such as 
earthquakes, are also subject to natural variability but they are clearly not impacted by the climate. 
The trend in such disasters can be considered as a proxy for factors not related to climate, for 
example the quality of monitoring of disasters. A comparison of the trend in weather-related disasters 
to the trend geophysical disasters can provide an indication of the share of weather-related disasters 
attributable to climate change. If climate change is causing an increase in weather-related disasters 
we would expect the trend in weather-related disasters to exceed the trend in geophysical disasters.

Approach applied

The approach of comparing the trends in weather-related and geophysical disasters is based on 
an analysis of loss-generating events in the publication Journal of Flood Risk.5 The article states that 
by “Assuming the socio-economic driving factors behind loss-generating events to be the same for 
all causes, the difference is likely to be due to climate change”. The validity of the approach has been 
reviewed with a number of experts. While it is a rough approach, particularly on shorter time series, 
it is seen as comparatively strong. Alternative analyses of number of affected, recorded losses of 
property and insured losses are associated with greater uncertainty than the frequency of events.

Key indicators

•	 Numbers of loss-generating events — floods, windstorms, earthquakes.

•	 Trend in loss-generating events — floods, windstorms, earthquakes.

•	 Share of weather-related disasters attributable to climate change.
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Assumptions and calculations

•	 Calculations are performed on a data set with the recorded frequency of loss-generating events 
(natural disasters such as floods, windstorms, earthquakes).

•	 The analysis is performed on data provided by Munich Re in 2009. Replicating the analysis 
using the CRED database yields similar results.

•	 The time series is over the 25 years between 1980 and 2005 which is a period frequently chosen 
in analyses because there is robust data for this period and it is the period when it is assumed that 
climate change has started to have an impact. The IPCC suggests a very high likelihood of climate 
change since 1990 while individual studies have indicated points between 1960 and 1990. The 
analysis is not highly sensitive to changing the starting point by a few years.

•	 The number of disasters provide a good basis because there is a clear link between frequency of 
weather-related disasters and climate change, and data reliability is good. 

The figure below provides an overview in the trends in different types of weather-related 
disasters between 1980 and 2005.

Relative number of loss events from floods, windstorms and earthquakes, 1980-2005

Source: Flood insurance from clients to global financial markets, W. Kron,Geo Risks Research, Munich Reinsurance Company, 2009.v
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The share of weather-related disasters attributable to climate change in 2005 is calculated by compar-
ing the number of weather-related disasters (floods and windstorms) with what the number would be if 
growth rate had been similar to earthquakes. The gap between the trend value for weather-related di-
sasters and the trend value for earthquakes is attributed to climate change. For example, with 97 floods 
in 1980 and 307 percent growth over the period yields 298 floods in 2005. However, if the number 
wof floods had only increased at the rate of earthquakes, namely 152 percent, the predicted number 
of floods would only have been 148 floods in 2005. The difference, 150 floods, is attributed to climate 
change, a 50 percent attribution (i.e. 150/298). The full calculation is contained in the table below:

Resulting “attribution” estimates used in Human Impact Report

Flood Storm Earthquake
SUM OF 
FLOODS AND 
STORMS

1980
in percent (normalized) 100% 100% 100%

Actual number of disasters 97 138 67

2005
in % 307% 223% 152%

Number of disasters on trend line 297.79 307.74 101.84 605.53

“Attribution” 

estimate

Hypothetical value if trend had been like 

earthquake trend (no climate change 

scenario)

147.44 209.76 101.84

Difference (Trend line value — No climate 

change value)
150.35 97.98 0 248.33

Estimated share of weather-related 

disasters attributable to climate change in 

2005, percent

50.49 31.84 0.00% 41.01%

The resulting estimate is a 40 percent attribution of weather-related disasters to climate change 
in 2005. The corresponding attribution for 2030 is 50 percent.

The report applies the attribution of disasters to climate change in estimating numbers of people 
seriously affected by climate change, deaths and economic losses.
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Resulting projections of “seriously affected” and “deaths“ used in Human Impact Report

Year
Global 
attribution

Number of 
people affected

Number of 
deaths

Sources Assumptions

2010 40 percent 

of weather-

related 

disasters

87 million  

(40 percent of 

219 million people 

affected on 

average between 

2000 and 2008 

by droughts, 

temperature 

extremes, floods, 

storms, wildfires)

14,500  

(40 percent of 

36,000 deaths 

on average 

between 2000 

and 2008 due 

to droughts, 

temperature 

extremes, 

floods, storms, 

wildfire)

•	 Munich Re

•	 Baines and 

others for 

comparison

No climate change before 1980

All non-climate change related 

factors are equally reflected in 

the geophysical trend

The climate change attribution 

to the number of events can 

be used as a proxy for the 

attribution of climate change in 

terms of number of affected/ 

deaths/ economic losses

2030 50 percent 

of weather-

related 

disasters

351 million  

(50 percent of 

702 million people 

affected if we 

assume a 320 

percent increase 

from today as in 

the latest Feinstein 

Center Report)

29,000  

(50 percent of 

58,000)

•	 Munich Re

•	 Baines for 

comparison

•	 Feinstein 

Center

See above

Deaths increase only half as 

fast as the number of people 

affected

Notes on report methodology

Validation and context

The attribution estimates compare well to the sectoral and regional estimates that have been 
published. For instance, Baines 2009 estimates that 37 percent of drought is due to climate 
change,251 and Dorland et al.,252 Leckebusch et al., 2007,253 Hanson et al., 2004254 come up with 
similar proportions for regional studies.

The assumption that the frequency of events translates into a proportional number of people 
affected and number of deaths may be viewed as conservative:

•	 The overall proportion of people affected by weather-related disasters is significantly greater than 
for earthquakes. The intensity of floods and storms may also increase due to climate change. 

•	 A number of factors may worsen consequences of natural disasters independent of climate change. 
Some of these factors should affect the outcome of weather disasters but not geophysical disasters. 
Examples include: more people living in coastal regions exposed to hurricanes and cyclones; and 
more people live in conditions of poverty and among dense populations in communities with low 
resilience to the effects of disasters.



88 Forum 2009: Climate Change – The Anatomy of a Silent Crisis

C. Gradual environmental degradation due to climate change

Basic reasoning

Gradual environmental degradation due to climate change has a range of human impacts, 
including water stress, food insecurity, poverty and displacement. Several of these are linked to 
measurable health outcomes. Some of these have been linked to the effects of climate change, 
particularly malnutrition, diarrhoea and malaria. It is these health outcomes that are used as the 
basis for estimating the human impact of climate change in terms of seriously affected and deaths. 
These are certainly not the only human impacts of gradual environmental degradation due to climate 
change but they represent a reliable starting point for estimation.

Poor health outcomes frequently have a dynamic effect by exacerbating other areas of human 
development, including poverty and security. These effects are difficult to measure and current scientific 
research does not do this in detail and reliably enough to apply in global estimates. It is evident that 
populations that are vulnerable to the human impact of climate change often live in regions that are 
already affected by general development challenges and often also complex emergencies. 

Model and approach applied

The estimates used in the Human Impact Report of the health outcomes that can be attributed 
to gradual environmental degradation due to climate change are based on the Global Burden of 
Disease Study by the World Health Organization. The study uses existing models that describe 
observed relationships between climate variations, either over short time periods or between 
locations, and a series of health outcomes. These climate — health relationships are extrapolated 
and linked to climate change projections and compared to a 1961-1990 baseline, as the climate 
are assumed to be more significant after this period. This, in turn, allows for estimation of the likely 
future health consequences of gradual environmental degradation due to climate change.

The results of the study are presented in terms of climate change risk factors per region — i.e. the 
factor by which climate change is increasing the underlying disease burden. A risk factor of 4 percent 
means that 4 percent of the overall disease burden (total number of cases) can be attributed to climate 
change. The WHO model is widely regarded to be the only model that provides a global estimate of the 
impact of the health consequences of climate change. It is a widely acknowledged model, and during 
the course of consultations, a majority of experts have indicated this as the most reliable study.

Key indicators

•	 Climate change risk factor for malnutrition — i.e. the percentage by which climate change 
increases the risk of malnutrition

•	 Climate change risk factor for diarrhoea — i.e. the percentage by which climate change 
increases the risk of diarrhoea

•	 Climate change risk factor for malaria — i.e. the percentage by which climate change increases 
the risk of malaria
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Assumptions and calculations

•	 The risk factors, which are computed for lives lost, are also applied for the number of people 
affected. The original study describes climate change induced disease burden in terms 
of number of lives lost and disability adjusted life years, (DALYs — a time-based measure 
combining years of life lost due to premature death and disability, see further details in 
Glossary). To estimate the number of people affected, this report applies the same risk factors 
to the number of people seriously affected by disease, such as people who contract malaria, 
people suffering from malnutrition, and the number of diarrhoea incidences.

•	 The total number affected is assumed to equal the number of cases in a given year. For each of 
the three health impacts, this means that: (1) The total number of people affected by malnutrition 
is assumed to be equal to the malnourishment cases over one year, (2) Recorded malaria cases 
are assumed to equal the total number affected by malaria each year, and (3) The number of 
people affected by diarrhoea is assumed to equal the diarrhoea incidence in a given year. 

•	 Any overlaps, whereby the same individual suffers from multiple cases of diarrhoea or malaria 
(incidence equals the number of new cases per year) are not accounted for, as several cases 
can occur in one individual within a year. Reliable global data on the average number of cases in 
individuals is not available particularly for adult populations who are also significantly affected by 
these diseases. On the other hand, incidence does not take into account individuals who suffer 
from long term effects due to their illness. In general this leads to the conclusion that incidence 
is a better measure of those “affected” than alternatives like the number of deaths. 

•	 Overlaps could also occur if an individual is afflicted by more than one of the three health 
impacts (malnutrition, diarrhoea or malaria) within a given year. Any overestimation that this 
may lead to is assumed to be offset by potential underreporting of overall disease levels, 
possible underestimation of climate change risk factors and having the health impacts 
account for all impacts of gradual environmental degradation.

•	 All health consequences measured refer to the gradual impact of climate change and no major 
additional gradual onset impacts are left out.

•	 The global disease burden is kept constant as it is assumed that future population growth will 
counteract intervention gains. 

•	 The climate change scenario used is the mid range of the HadCM2 global climate model  
(i.e. one of several alternative global climate models) used previously by the IPCC.

Notes on report methodolog
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Resulting “global burden” estimates used in Human Impact Report

Global burden 
independent of  
climate change

Climate 
change 
risk 
factors, 
percent 
(range)

Climate change  
(Burden * Risk factor)

Assumptions

Cases, 
million21

Deaths, 
million

Affected, 
million

Deaths, 
’000

2010

Malnutrition 960 3.85 4- 5 45 154
Socio-economic 

adaptation reduces 

risk factors in 

developed countries

Diarrhoea 4600 2.35 4 182 94

Malaria 247 1.35 4-4.5 11 54

TOTAL 4-4.1 238 302

2030

Malnutrition 960 3.85 7-8 75 269.5
Biological adaptation 

only for extreme 

temperature events

Diarrhoea 4600 2.35 4-5 216 94

Malaria 247 1.35 7.7-8 19 108

TOTAL 5.3-6.2 310 471.5

D. Economic costs of climate change using updated Stern Model

Basic reasoning

Emission and climate change can be linked to economic effects but it requires a sophisticated 
and complex model. The most comprehensive such model is the so-called Stern Model (PAGE 2002) 
which uses emission scenarios to predict global greenhouse effects and counteracting cooling. The 
temperature effect of climate change by region is the difference between global warming and regional 
cooling. Based on regional temperature effects, the damages and benefits from warming are estimated 
for an economic and a non-economic sector. The net damage or benefit translates into regional income 
loss or benefit which is evaluated in terms of an annual percentage loss or benefit of income by region. 
Adaptation to climate change counteracts damage from warming and regional income loss. 

Model and approach applied

PAGE 2002 is a consensus model which means that it seeks to rely on the best available 
scientific research and to ensure that the range of its variables is always within the bounds of existing 
studies. PAGE 2002 is one of very few attempts to estimate the global economic costs of climate 
change. The strong reputation it enjoys, its comprehensive structure, the consensus-driven nature 
and the ease with which assumptions can be updated in the model, make it the most suitable model 
to apply for estimates in the Human Impact Report.
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The PAGE 2002 model is based on a top-down approach with the following key components:

•	 It relies on aggregate data on population and on economic growth for 8 regions in the world.

•	 The basic inputs include emissions policy, adaptation and mitigation scenarios.

•	 There is not a break-down per economic sector: The model does not give results for water or 
agriculture or other independent sectors.

•	 Impact in the model is the sum of three components: Economic loss, non-economic loss and cost 
of discontinuous events (i.e. tipping point events).

Key indicators

•	 Economic losses — i.e. benefits minus costs of climate change.

•	 Social cost of carbon — i.e. the monetary indicator of the global damage done over time by the 
emission of one extra ton of carbon today.

•	 Reduced growth rate — i.e. how much lower is GDP growth because of climate change.

Assumptions defined under expert guidance

For the purpose of the estimates for the Human Impact Report, a number of assumptions 
have been updated to reflect recent research findings. The original model dates back to 2002. The 
updating of assumptions has been carried out under the guidance of the expert who is in charge of 
PAGE 2002. The key assumptions include:

•	 Discount rate increased to [0, 0.75, 1.5] from a constant of 0.1 to lower discount impact (in line 
with recommendations by Prof. Hope).

•	 Increased equity weights to correct for income difference in developing countries. Therefore 
changed marginal utility to [0.5;1.25;2] from a constant of 1 (in line with recommendations by 
Prof. Hope, see Hepburn and Cameron).

•	 Updated tipping point scenarios to account for more realistic values: Threshold lowered to 
[1;3;6] degrees (from [2;5;8]). Risk increased to [10;20;30] percent (from [1;10;20]), Loss 
lowered to [1;5;10] of GDP (from [5;10, 20]) (in line with recommendations by Lenton and other 
tipping point experts).

•	 Assumed that no adaptation takes place before 2010 — changed value to 0 (in line with 
recommendations by Prof Hope).

•	 Weather-related disasters attributable to climate change are underrepresented in the model. We 
therefore changed the mean value of the impact of a 2.5 degree increase in temperature from 1.3 
percent of GDP to 2.53 percent of GDP and set the Min value at 0.5 percent of GDP and the max at 
2.53 percent. (Based on experts indications that the Min value was too low, and that extreme events 
were underrepresented in the model, found no indication that the Max value in the model was too 
high). See calculation below.

Notes on report methodolog
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The A2 IPCC climate scenario was used for estimation. The A2 scenario is one of the more 
aggressive scenarios described in the model. The A2 storyline and scenario family describes a very 
heterogeneous world. The underlying theme is self-reliance and preservation of local identities. 
Fertility patterns across regions converge very slowly, which results in continuously increasing 
population. Economic development is primarily regionally oriented and per capita economic growth 
and technological change more fragmented and slower than other storylines. Temperature increase 
in the period 2090-2099 vs. 1980-1999 is assumed between 2 to 5.4 degrees Celsius with a likely 
value of 3.4 and sea level rise 0.23-0.51m.

Resulting “economic cost” estimates used in Human Impact Report

Result 2010 – Mean Result 2030 – Mean Comment

Economic losses (from 
economic and non-
economic sectors)

125.8 billion USD  

(90% confidence interval: 

4.1, 951.1)

340.8 billion USD Note that the PAGE 2002 

model does not give a 

value for 2030 (value 

extrapolated from 2020)

Social cost of carbon

1.350 billion USD  

(300, 3450)

Not calculated Note that the model 

output is the cost per 

tonne (this cost applied 

2004 emissions level)

Reduced growth rate

0.23 percent of global 

GDP (90% confidence 

interval: 0.007, 1.73)

0.43 percent of global 

GDP

Note that the PAGE 2002 

model does not give a 

value for 2030 (indication 

is average of 2020 and 

2040 results)

Estimate of impact on poverty used in Human Impact Report

According to World Bank 2005 statistics, roughly 2.6 billion people live on less than $2 per day. 
Stern ‘Economics of Climate Change’,44 indicates that experts have suggested a 2 percent poverty 
reduction for a 1 percent increase in GDP. Using this relationship, we assume that a 0.23 percent 
loss of global GDP results in a 0.46 percent increase in poverty that could otherwise have been 
averted. The same approach is used to estimate the value for 2030 with the additional assumption 
that the overall number of poor people stays constant.
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Glossary

Adaptation: In this report, adaptation refers to individual or governmental actions to reduce adverse 
effects or future risks associated with climate change. The IPCC defines adaptation as the 
“adjustment in natural or human systems in response to actual or expected climatic stimuli or 
their effects, which moderates harm or exploits beneficial opportunities.”

Affected persons: Persons affected by climate change have seen their livelihoods compromised 
temporarily or permanently by climate change.

Attribution of climate change: Effort to scientifically ascertain mechanisms responsible for relatively 
recent changes observed in the Earth’s climate, i.e. variations in temperature, weather-related 
disasters and disease levels. The dominant mechanisms include manmade activities which 
increase greenhouse gases, release aerosols, and cause land surface changes like deforestation.

Climate Change Vulnerability Indicator (CCVI): Developed by Maplecroft, the CCVI is an attempt 
to quantify and map vulnerability to the impacts of climate change at the sub-national level. 
‘Vulnerability’ is defined as a combination of factors that influence the capacity of individuals, 
communities, economies and societies to reduce the risks from changes in patterns of natural 
hazards and impacts on ecosystem services as a result of climate change. The CCVI does not 
attempt to predict changes to patterns of natural hazards or ecosystems as a result of climate 
change. Six groups of climate change vulnerability factors make up the CCVI: economy; natural 
resources and ecosystems; poverty, development and health; agriculture; population, settlement 
and infrastructure; and institutions, governance and social capital. A sub-index was developed for 
each group and these were combined to form the CCVI. The natural resources and ecosystems 
and agriculture sub-indices are weighted twice as heavily as the others in the overall CCVI.

Climate Displaced People: Climate displaced people is the term used in this report describing 
people who predominantly involuntarily are forced to move or are displaced, either 
permanently or temporarily, because of climate change, through its impacts and shocks. It 
is possible to estimate the numbers of Climate Displaced People in global terms, since, for 
instance, a correlation can be made between the great increase in the number of severe 
weather events — much of which can be attributed to climate change — over the last 
decades, and the number of additional people that these events displace. It is, however, 
virtually impossible to single out individual people or even scenario specific situations as being 
attributable to climate change. This means that the definition of Climate Displaced People 
carries almost no practical application today. It is however, a useful estimative indicator of the 

>  abbreviations 
 Glossary and
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additional burden that climate change is placing on the international community, on existing 
legal frameworks of protection and assistance, and on local communities in areas where climate 
impacts are most acute.

Development aid: Aid to support the economic, social and political development of developing 
countries. The aim is to alleviate poverty in the long run.

Disability-adjusted life year: This time-based measure combines years of life lost due to premature 
death and years of life lost due to time lived in states of less than full health. The DALY metric 
was developed in the original Global Burden of Disease 1990 study to assess the burden of 
disease consistently across diseases, risk factors and regions.

El Niño: Global ocean-atmosphere phenomenon which occurs if sea surface temperature rises by 
more than 0.5°C across the central tropical Pacific Ocean. Some experts suggest that El Niño 
frequency, duration and severity are increasing due to global warming. 

Food security: Refers to the availability of food and people’s access to it. A household is food secure 
when its occupants do not live in hunger or fear of starvation.

Global burden of disease study: Comprehensive regional and global assessment of mortality and 
disability conducted by the World Health Organization. It can be viewed as the gap between 
current health status and an ideal situation in which everyone lives into old age free of disease 
and disability. Causes of the gap are premature mortality, disability and exposure to certain risk 
factors that contribute to illness, such as climate change.

Gradual environmental degradation: Deterioration in environmental quality, such as reductions in 
arable land, desertification, sea level rise, etc., associated with climate change. 

Humanitarian aid: Material or logistical assistance provided for humanitarian purposes, typically in 
response to humanitarian crisis. The aim is to alleviate suffering in the short term.

Mitigation: Actions taken to lower greenhouse gas emissions targeted at reducing the extent of global 
warming. This is distinct from adaptation which involves taking action to minimize the effects of 
global warming.

Semi-Arid Dryland Belt: The dry land belt encompasses 41 percent of the world’s landmass including 
the Sahara, the Middle East and Central Asia, and is home to over 2.3 billion people.

Social Cost of Carbon Dioxide (SCCO2): Monetary indicator of the global damage done over time by 
the emission of one extra ton of carbon today, discounted to present value. 

Tipping point: Threshold points in which climate systems change abruptly, i.e. the shutdown of the 
Atlantic Gulf Stream, (which would cool the North Atlantic particularly Nordic countries and the United 
Kingdom) or the collapse of Greenland ice sheets, (which would dramatically increase sea level).

Vulnerability — Physical vulnerability to climate change: Refers to people who live in areas of the 
world that are prone to more than one type of the physical manifestations of climate change: 
floods, storms, droughts, sea level rise etc. 
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Vulnerability — Socio-economic vulnerability to climate change: Incorporates the capacity of 
individuals, communities, economies and societies to adapt to climate change impacts and 
avoid suffering from long-term, potentially irreversible losses in wellbeing and stability. Six factors 
of climate change vulnerability are included: economy; natural resources and ecosystems; 
poverty, development and health; agriculture; population, settlement and infrastructure; and 
institutions, governance and social capital. See Climate Change Vulnerability Indicator for further 
discussion.

Water stress: Expression denoting that a person does not have sufficient access to adequate 
amounts of water. Water-stress occurs if the annual per capita water availability falls below 
1,000 cubed meters per year. 

Weather-related disaster: Natural disasters that are dependent on weather patterns, such as 
floods, droughts and heat waves. Geophysical disasters such as earthquakes are not 
included in this category. 
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Abbreviations

CCVI Climate Change Vulnerability Indicator

CO2 Carbon Dioxide

CRED Centre for Research on the Epidemiology of Disasters

DALY Disability-adjusted life year

DFID UK Department for International Development

EACH-FOR Environmental Change and Forced Migration Scenarios

FAO Food and Agriculture Organization of the United Nations

GDP Gross Domestic Product

IPCC Intergovernmental Panel on Climate Change

ISDR International Strategy for Disaster Reduction

MDGs Millennium Development Goals

NASA US National Aeronautics and Space Administration

OCHA Office for the Coordination of Humanitarian Affairs

ODA Official Development Assistance

OECD Organisation for Economic Co-operation and Development

SCCO2 Social Cost of Carbon Dioxide

UNDP United Nations Development Programme

UNEP United Nations Environment Programme

UNESCO United Nations Educational, Scientific and Cultural Organization 

UNFCCC United Nations Framework Convention on Climate Change

UNHCR Office of the UN High Commissioner for Refugees

UNICEF United Nations Children’s Fund

WFP United Nations World Food Programme 

WHO World Health Organization

WWF World Wildlife Forum
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integrated water resource management in tropical regions, with more than 50 peer reviewed 
scientific articles and several books in fields of global environmental change, resilience and 
sustainability, agricultural water management, watershed hydrology, global water resources 
and food production, and eco-hydrology. He has served as advisor to several international 
organizations, governments and the European Union on sustainability and development, and is 
a frequented key-note speaker to several international research, policy and development arenas 
on sustainable development, global environmental change, and resilience thinking. He serves 
on several international committees and boards, including the scientific advisory board of the 
Potsdam Institute for Climate Impact research, the scientific overview committee of ICSU, the 
executive board of the Resilience Alliance, and the board of WaterAid Sweden. 

Johan Rockström 
Executive Director, Stockholm Environment Institute (SEI) and  
Stockholm Resilience Centre



122 Forum 2009: Climate Change – The Anatomy of a Silent Crisis

Hans Joachim Schellnhuber is director of the Potsdam Institute for Climate Impact Research 
(PIK) since its foundation in 1992. He is chair of the German Advisory Council on Global 
Change and was appointed Chief Government Advisor on Climate and Related Issues by the 
German Federal Government for the G8 and EU presidencies in 2007. As a member of the High 
Level Expert Group he also advises the President of the European Commission José Manuel 
Barroso on energy and climate change issues. Schellnhuber is Ambassador for the International 
Geosphere-Biosphere Programme (IGBP) and longstanding Member of the Intergovernmental 
Panel on Climate Change (IPCC). He authored or co-authored more than 200 articles and about 
forty books on theoretical physics, environmental analysis and sustainability science. In 2004 he 
was awarded the title “Commander of the Most Excellent Order of the British Empire” (CBE) by 
Queen Elizabeth II. In 2007 he received the German Environment Prize for his scientific work in 
the field of climate impact research and its dissemination to politicians and the public.

Hans Joachim Schellnhuber  
Founding Director, Potsdam Institute for Climate Impact Research (PIK); 
Member, Intergovernmental Panel on Climate Change (IPCC)

Barbara Stocking currently serves as the Chief Executive of Oxfam Great Britain — a  
non-governmental organisation with projects in some 64 countries throughout the world. 
Since joining Oxfam, she has led the organisation’s responses to humanitarian crises in 
Afghanistan, Iraq, Sudan and Oxfam’s humanitarian actions during the Indian Ocean Tsunami 
crisis and the Pakistan earthquake. Prior to becoming Chief Executive she worked for the World 
Health Organisation in West Africa, was Director of the King’s Fund Centre for Health Service 
Development, and held senior positions in the UK National Health Service. She holds a Bachelor 
of Science degree in Natural Science from Cambridge University, and a Masters degree in 
Reproductive Physiology from the University of Wisconsin, USA.

Barbara Stocking  
Chief Executive, Oxfam GB, Oxford, England
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Klaus Toepfer became Executive Director of the UN Environment Programme (UNEP) 
and Director-General of the UN Office at Nairobi (UNON) in February 1998. He was also 
appointed Acting Executive Director of the UN Centre for Human Settlements from July 1998 
to August 2000. Before joining the United Nations, Klaus Toepfer held several posts in the 
Federal Government of Germany including Federal Minister of Regional Planning, Building and 
Urban Development as well as Coordinator of the Transfer of Parliament. He held office as 
Federal Minister of the Environment, Nature Conservation and Nuclear Safety from 1987-1994. 
Klaus Toepfer is widely recognized as having spearheaded environmental policy as Minister 
of Environment in his home country Germany. He is known internationally for his personal 
commitment to promote environment and sustainable development, and to fight for the cause of 
developing nations. 

Klaus Töpfer  
Executive Director, United Nations Environment Programme (1998-2006)

The Secretary-General appointed Margareta Wahlström as UN Assistant Secretary-General for 
Humanitarian Affairs and Deputy Emergency Relief Coordinator in 2007. Ms. Wahlström recently 
served in the UN Assistance Mission in Afghanistan (UNAMA) as Deputy Special Representative of 
the Secretary-General responsible for relief, reconstruction and development and as Chief of Staff of 
the Special Representative of the Secretary-General. From 2000 to 2002, Ms. Wahlström worked as 
an independent consultant on issues related to emergency response and strategic and organizational 
development. From 1989 to 2000, Ms. Wahlström worked at the International Federation of the 
Red Cross and Red Crescent Societies in Geneva, where her last assignment included provision of 
operational and strategic direction and leadership in the IFRC response to disasters. Earlier in her 
career, Ms. Wahlström worked for non-governmental organizations, as well as in the private sector. 
She has worked in South-East Asia, Latin America and Africa.

Margareta Wahlström  
United Nations Assistant Secretary-General, Disaster Risk Reduction
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Walter Fust served for 15 years as the Director General of the Swiss Agency for Development 
Cooperation, including responsibility for both humanitarian assistance and development aid. Fust is 
chairman of UNESCO’s International Program for Development and Communication (IPDC) and President 
of Globalethics.net. He serves as member of the International Forum of Federations (Ottawa), a global 
network on federalism, and a member of the Board of Trustees of the Bibliotheca Alexandrina, the new 
library of Alexandria/Egypt. He is also a member of the Board of the International Risk Governance 
Council/Geneva and serves as a board member on a number of different philanthropic foundations. 
Fust has been personal advisor to the President of the Swiss Confederation (1985). From 1990 to 1993 
he served as Secretary General of the Swiss Ministry of Interior with national responsibility for science/
research, environment, culture, social affairs, and public health, among other portfolios.

Walter Fust  
CEO/Director-General, Global Humanitarian Forum; Chair, Steering Group,  
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One of the worst firestorms in Australia’s history swept through the western suburbs  
of Canberra on January 18, 2002, resulting in the deaths of four people, and the  
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