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Greetings from the President of the Republic of Finland

Climate change is a global problem that requires a global solution. The United Nations
Framework Convention on Climate Change stresses differentiated responsibilities — some of
us have emitted more greenhouse gases, and others have more resources to address the
problems caused by those emissions. But the Convention also includes the concept of
common responsibilities — all of us are part of the problem, and each of us can do something.

This conference is an excellent example of the way we can pool our scientific resources to
better understand the problem, its underlying causes and its impacts. It is important to bring
together professionals from various disciplines in both the private and public sectors and to
bridge the communication gap between the decision-makers and researchers. Combining
real-world experience with climate knowledge and information is crucial if we are to
successfully manage the climate-relate risks.

Global systems are needed to create the institutional and legal framework for joint efforts.
The United Nations provides us with that framework. The European Union looks forward to
exploring with other countries ways and means of further enhancing action under the Climate
Convention and strategies for achieving the necessary emission reductions.

| hope you have fruitful and lively discussions, and that the environment around Dipoli in
Espoo inspires you in achieving your goals.

Tarja Halonen
The President of the Republic of Finland
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Figure 5. Climate-sensitive diseases vary across wide temporal and spatial scales. Non-climatic
vulnerability factors are shown in boxes on the right. Interventions to reduce health impacts are shown
in the box on the top left (adapted from presentation by Dr. Zhou Xiaonong).

Climate change often compounds other non-sustainable pressures on these systems. For
example, ocean warming and ocean acidification, acting on top of over-fishing, threaten the
future productivity of global fisheries. This will have consequences for the nutrition of affected
populations, especially in coastal or island developing countries.

Climate and other threats to "health-supporting” systems need to be considered and
protected in an integrated manner, through sustainable development. With respect to the
effects of climate variability and change on food and nutrition security, it should be
understood that it is not only about the security of food supplies but also the need for
couplings to a sanitary environment, to adequate health services and to the availability of
comprehensive care. At first hand this is a policy issue, i.e. where food and nutrition security
is an integral part of overall economic development.

Actions by the health sector and partners can go a long way towards ameliorating harmful
health effects from climate change. The control of schistosomiasis in China provides a
cogent example where it has been shown that it is possible to manage the spread of a
disease through properly designed and developed early warning systems for various scales.
Some basic issues here are: to understand the variability of the transmission; to assess the
risks and vulnerabilities at different scales; and to create and update baseline databases by
appropriate surveys.

Actions to protect health from climate variability and change vary from location to location,
and there are particular hotspots where actions can have particularly large effects. For
example, the rapid urbanization trend means that cities, particularly in developing countries,
both have specific health vulnerabilities to climate change, and are an increasing cause of
the problem. City-level actions, from promoting healthy and low-carbon development to
targeted health interventions using climate information, are of critical importance.

31



Overall, key principles for health adaptation are: to protect high-risk groups/populations; to
assess feasibility and cost-effectiveness of proposed measures; to seek ‘win-win’
adaptations that tackle problems stemming from natural climate variability as well as from
human-induced climate change; to seek a balance between long-term structural ‘climate-
proofing’ and more immediate, lower-cost, politically expedient interventions; to enhance
inter-sectoral awareness and coordination; and to encourage public-private partnership
initiatives in developing appropriate financial instruments.

Water Resources

Chair: Roberto Lenton (IRI, Palisades, USA)

Keynote Presentations:

e Managing Risks: Securing the Gains of Development Gordon Young, World Water
Assessment Programme, UNESCO

e Designing “Resilience Systems” in Water and Economic Development Humberto Barbosa,
FUNCEME, Brazil

e Practical Experience in Integrated Flood Management: Integrating Land and Water Resource
Development in a River Basin Americo Muianga, former Director of water Affairs, Mozambique

e Climate Information Needs for Integrated Risk Management of Water Resources — A South
African Perspective Roland Schulze, University of KwaZulu-Natal, South Africa

e Climate and Development: Mitigating Variability in Water Resources Casey Brown,
International Research Institute for Climate and Society, USA

e Integrated Water Resource Management is Blind without Climate Henk van Schaik, Co-
operative Programme on Water and Climate, UNESCO

The useful life of water-related infrastructure is often measured in hundreds of years. Hence
there is much to be said for adopting ‘leapfrogging’ paradigm by aiming at choices for
development that are at the leading edge of the long time scales. The Integrated Water
Resources Management (IWRM) concept (Global Water Partnership, 2000 and Oki & al.,
2006 ) has been developed as one response to the multitude of pathways to resilience in
water resource issues. The IWRM encourages the engagement of communities and sectors
especially sensitive to water availability into its management. The IWRM approach is an
important tool, therefore, in the achievement of sustainable development.

A decline in stream flow data is of particular concern amongst water resource managers as a
lack of data increases the planning uncertainties. Furthermore, it is very difficult to estimate
the stream flow on the basis of other available data. It was also emphasized that adaptation
to water uncertainties in the face of climate change was a significant issue.

Chapter 10 of the World Water Development Report Il (UNESCO, World Water Assessment
Programme, 2006) discusses the risks of water management from the point of view of water-
related disasters. Developing countries are disproportionately affected by disasters and,
even in the more developed countries, it is again the poor who are most vulnerable to
disasters. Hence, water risk management has become a general priority for alleviating
poverty, ensuring socio-economic progress and securing the gains of development.

While there has been considerable progress in water risk management over the past decade,
both technical and organizational constraints remain high. Water-related disaster risk
reduction program require a stronger integration of risk-related public policies and improved
cooperation among decision-makers, risk managers and water managers. Institutional
coordination and management mechanisms need to be strengthened and stakeholder
involvement encouraged. In addition, indicators are needed to detect and monitor changes in
the natural and social environment. Moreover societies should take steps to improve
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decision-making in situations of uncertainty, with plans for action underpinned by a clear
legislative framework. Finally water risk management strategies need to be aware of the
levels of preparedness of their societies to live and deal with risks.

The design of short-term water management in the semi-arid region of Northeastern Brazil
provides a cogent example in improving water allocation using seasonal to inter-annual
climate forecasts in probabilistic forms to assess upcoming reservoir inflows and their
contributions to existing water storages. Water allocations can then be facilitated by the use
of appropriate macroeconomic models and policy constraints.

Timely access to hydro-meteorological data as well as to forecasts is critical for integrated
flood management. The system in Mozambique, for example, has been facilitated by the
regional SADC-HYCOS network project. Mozambique is a country prone to floods where it is
essential to have accurate flood risk maps as a sound basis for land use planning.

From a practical perspective, climate issues need to be considered in a broad context of
different hydro-climatic regimes and different socio-developmental stages, as well as in
pertinent local problems. Again, careful attention must be given to the maintenance and
design of the climate and hydrological data networks.

The elements to build resilience in a water supply comprise: an understanding of the local
water resources risks and decision constraints; engagement with stakeholders; the
incorporation of inflow forecasts for water allocation; and the judicious use of inflow
insurance to fund dry year buyouts. The objective is to get better outcomes, to maximize the
good years and to reduce the risk exposure in dry years.

With respect to institutional mechanisms and partnerships, there is still a divide between the
scientific climate community and some political leaders on the one hand and operational
practices on the other. There are examples, however, of developing mechanisms and
partnerships. The IWRM processes mentioned above, for example, need to be integrated
with broader national processes for development planning. “Climate proofing” in long term
sector planning and large investments, like dams and reservoirs, may be a lofty goal but one
that is nevertheless worth pursuing, recognizing that the process from planning to
implementation and operation is long and complicated.

References

Global Water Partnership, 2000. Integrated Water Resources Management. Technical Advisory
Committee (TAC) Background Papers, 4, Stockholm, Sweden

Oki, T., C. Valeo, and K. Heal (Eds.), 2006. Hydrology 2020: An Integrating Science to Meet World
Water Challenges, IAHS Publ. 300

Unesco, World Water Assessment Programme, 2006: World Water Development Report Il. Paris,
France

Energy and the Built Environment

Chair: Michael Coughlan (Bureau of Meteorology, Melbourne, Australia)

Keynote Presentations:

e Motivating Business and Government on Climate Change James Walker, The Climate Group,
United Kingdom

e Energy Options and the Climatic Constraints Geoffrey Levermore,
e A Climate Friendly Built Environment Gerald Mills, University College Dublin, Ireland

e Observation Solutions for Minimizing Weather and Climate Risks Irma Ylikangas, Vaisala
Corporation, Finland

e London: Planning for Climate Change Tatiana Bosteels, London Climate Change Agency
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e Climate Variability and Change — Threat or Opportunity for the Tourism Industry Tagnar
Cegnar, Meteorological Office, Environmental Agency, Republic of Slovenia

The business-as-usual course of energy production should not be taken for granted in the
future since there are now many technically feasible options for intervention, e.g. through
devising new ways to supply renewable energy. There are also some stimulating challenges
in devising suitable policies and measures to get a globally desirable outcome in energy
allocations. Choosing the right energy options become critical in achieving the Millennium
Development Goals that relate to the reduction of extreme poverty and hunger, and to the
provision of necessary basic health services.

In the built environment the turnover of the capital is not rapid and can be ~50-100 years.
Accordingly, adequate attention must be given to energy efficiency in the design of such
long-lived infrastructure. Further, the built environment should not be viewed too narrowly. It
consists not only of houses and buildings, but also of the myriad of linkages between them.
Besides mitigation measures, one also needs to consider adaptation. Aiming for a lifestyle
should be considered not only in terms of its comfort but also in terms of its sustainability.
Social and cultural well-being and cohesiveness are also important.

The expected emergence of more mega-cities through the coming decades, especially in
developing countries, need not lead to highly divided societies. Further, rural areas should
also be kept viable through proper infrastructure and access to the basic needs of living,
including the availability of adequate energy.

The six principal drivers that motivate industry to action on climate change are: risk
management; operational savings; public/consumer demand; regulation; business
opportunities and new markets; and peer pressure. The political and business landscape on
climate is already changing rapidly. It should be emphasized that confidence is critical to
leadership. Scientific understanding is important when long-term targets are set up. Sharing
best practices in terms of what works can be facilitated through better reporting. ‘Smart’
policy development is also stimulated by cross-sector dialogue.

Buildings are significant emitters of CO2 and the emission trends continue upwards.
Appropriate refurbishment and better designed new buildings could help reverse this trend
especially when there is encouragement through regulation, along with the development of
more efficient equipment and effective controls.

We are reaching the point where most of the humanity lives in urban areas, which have been
significantly modified to the detriment of the immediate and surrounding environment. In
addition, urbanized areas and activities are directly or indirectly responsible for localized
climate changes and weather modification. As human artefacts these areas are amenable to
purposeful change. However, such changes would have to be mutually beneficial at all urban
scales to achieve real success. There is a substantial body of literature on the relationship
between urban form, function and climate effects. Much of this work, however, is
disconnected. Moreover, the political impetus to bring about change at this level has not
existed hitherto.

When attempting to detect and document climate change, climatologists will typically remove
the effects of the urban environment from climatological records.

34



Figure 6. An example of the modern building design to help to reverse the trend towards sustainable
development

Notwithstanding, documenting the spatial and temporal variations in the climate across an
urban landscape is important in its own right. A few cities, such as Helsinki, are developing
relatively dense networks (~10km) of automatic observation stations for this purpose.
Although the practical experience with such networks is still very limited they have great
potential for improving the urban environment when developed in cooperation with experts
from both the climate information supplier and user side.

Moving about in the mega-cities of the future will require effective approaches that balance
private and public modes of transport, with a likely emphasis on the latter. London, England
provides an example of a large city that is already planning for climate change. The key
parameters influencing London climate change strategy are: the assessed impacts and risk
analysis; the potential for climate change mitigation by using renewable energy sources as
much as possible; adaptation for economic development, and a keen desire by the public
authorities to see London as an exemplary sustainable world city.

Tourism is an integral, firmly established industry in many countries and indeed is the largest
export earner in the world. Any major changes in the market patterns of tourism brought
about by climate variability and change could lead to wider impacts on many economic and
social policies. Climate related risks for tourism that can be assessed include: increased
likelihood of traffic accidents due to bad weather conditions; disaster related threats to the
health, property and lives of tourists; and exposure to different kinds of communicable
diseases.

Tourism is a continuously adapting industry and can respond fairly quickly to changing
demographic and economic conditions as well as to new demands and technologies,
although at some cost with respect to the addition of new infrastructure and the writing down
of infrastructure in tourist areas no longer in favour.
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Cross-Cutting Issues Presentation Abstracts

Long Term Planning and Development: Public and Private Sector Perspectives
John W Zillman

President Australian Academy of Technological Sciences and Engineering (ATSE)
Immediate Past President of the International Council of Academies of Engineering and Technological
Sciences (CAETS)

There are many features of planning for living with climate variability and change which are
common to all or most sectors of society and to both developed and developing countries.

The key steps in planning for climate which are common to most social and economic
sectors include research, risk assessment, evaluation of response options, strategy
development, identification of implementation agents, action planning and budgeting and
performance evaluation.

It is essential in the planning process to recognise the important distinction between natural
and human-induced change and to treat the challenge of living with climate variability and
change in its broadest sense i.e. managing the issue (e.g. through development of
greenhouse gas mitigation policies) as well as managing the impacts of climate (e.g. through
planned adaptation to the natural fluctuations of climate).

The respective roles and perspectives of government and business in planning to live with
climate variability and change vary from sector to sector and country to country but can be
usefully assessed in respect of their motives, their expertise, their influence, their attitude to
science, their attitude to risk and their attitude to planning.

Planning at the national level is usually led from the Public Sector and involves such well-
established climate-focussed organisations as National Meteorological Services, agriculture,
energy and infrastructure agencies and environmental policy departments. Increasingly,
however, in the development of national strategies for living with human-induced climate
change, governments are substantially involving private sector consultants and the various
business organisations and other private sector bodies on whom they must rely for most of
the implementation action through technological innovation, market development and the
like.

At the international level, governments carry the lead role in planning and policy formulation
but, again, in recent years, it has become normal practice fore government negotiators to
engage the private sector in the development of national input and often, also, in national
delegations and post-session follow-up at the national level.

It is informative to review, and to compare and contrast, the role of the public and private
sectors in a range of countries and especially to identify the similarities and differences in the
experience of developed and developing countries. Many of the generic features emerge
from a review of long-term planning for climate in Australia (a developed country) and Africa
(a wide spectrum of developing countries). An especially promising initiative, which brings
out many of the common issues, is the so-called “Climate Development for Africa” program
which emerged from a recent user-driven planning meeting in Addis Ababa.
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Assessment and Management of Climate-Related Risks
Maxx Dilley

Policy Advisor, Disaster Reduction

UNDP Bureau for Crisis Prevention and Recovery

Risk management provides an overall framework for informing decisions under conditions of
climate variability and change. Risk management is a conscious effort to reduce the
probabilities of negative outcomes in pursuit of positive goals. Decision-makers manage risks
in order to achieve desired outcomes while avoiding undesirable ones.

Risk management is achieved by identifying, reducing and/or transferring risks. Risk
identification is the process of identifying who or what is at risk, of which outcome, and why.
Risk reduction involves measures to reduce the probability or severity of particular negative
outcomes to particular entities. Risk transfer is the use of financial mechanisms to share risks
so that the costs of adverse outcomes are not borne entirely by the entities at risk.

Applying risk management in particular decision contexts requires understanding who the
decision-makers are, their goals, the causal factors that lead towards success or failure as
defined by these goals, and the available decision options for managing risks. Decision
contexts affected by climate variability and change are numerous and can be found across
many socio-economic sectors including health, energy, water, agriculture, infrastructure and
environmental management. The complexity of actors and decision-making processes within
these sectors requires that risk management decision-support efforts be precisely targeted
towards specific audiences.

Large areas of the developing world are at high risk of negative outcomes such as mortality
and economic loss due to climate variability and extremes. Current risk patterns may change
significantly in the future due to socio-economic and environmental changes, including
climatic changes associated with global warming. International development efforts,
therefore, must take into account not only climate-related risks based on current patterns of
climate variability but also risks associated with potentially significant climatic shifts in coming
decades. Successful risk management strategies in light of current climate conditions could
become unviable under future conditions.

The prospect of potentially significant climatic changes introduces greater uncertainty into
decision-making processes. Consequently, decision-makers have two challenges. The first is
how to best manage short-term risks associated with current climate variability on seasonal-
to-interannual timescales. At the same time they must also begin to factor in long term
climatic trends and changing baselines, generally based on less certain information, in an
effort to ensure that the short-term solutions of today do not lead to increased risks in the
future.

Interdisciplinary Applied Research
Gordon A. McBean

Institute for Catastrophic Loss Reduction, The University of Western Ontario, London, ON, Canada

In their Joint science academies’ statement, the Presidents of academies of science of all G8
countries plus those of China, India and Brazil, stated that “climate change is real” and that
there must be actions to “reduce the causes of climate change” and to “prepare for the
consequences of climate change”. This dual nature of the climate change issue means that
there must be a fully interdisciplinary approach, involving natural, engineering, health and
social (including political and economic) sciences. Recalling that the UN Framework
Convention on Climate Change set its objective as “... stabilization of greenhouse gas
concentrations in the atmosphere at a level that would prevent dangerous anthropogenic
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interference with the climate system” leads to the questions of what is dangerous to whom, to
what and at what rate of change and stabilization at what level and the relationships between
all these questions. Future climate change will depend on as yet unknown human choices
related to emissions, adaptations and uncertainties in a wide range of sciences. Since much
of the greatest impact will come from extreme events, the uncertainty is further compounded.
When or if a target is set for stabilization, what are the socio-economic and environmental
consequences of options to attaining it? What are the international and intergenerational
equity issues of these approaches? How to mobilise the world community on an appropriate
time scale?

All governments need to deal with a broad range of policy issues; particularly relevant in this
case are: climate change; environmental protection; disaster management and international
development. Today these are largely unconnected and they need to be. Climate change is
also a particularly long-term issue which creates difficulties in dealing with it in a typical 4-
year election cycle. Possible frameworks for dealing with these issues need to include
considerations of global security, sustainable development, economic efficiency, and poverty
eradication using science-based information.

Dealing with these broad ranging issues is a problem for the traditional scientific approach.
Climate variability and change and the weather associated with it are pervasive in their
effects on society and the natural environment and an interdisciplinary approach is essential.
The Earth System Science Partnership (WCRP, IGBP, DIVERSITAS and IHDP and their
capacity-building program START) was created in an attempt to address this issue. This
presentation will discuss how bringing science and scientist together, from across the globe,
is needed to address the climate change issue in this broader context.

Promoting Change through Innovation
Mr Esko Aho

President of the Finnish National Fund for Research and Development (Sitra)

Innovation and technology are the key elements of European competitiveness, as highlighted
in a recent report, “Creating an Innovative Europe”, which was submitted to the European
Commission in January 2006. The mission of the expert group was to investigate the
concrete actions how to hasten the implementation of the Lisbon strategy. In Lisbon in 2000
EU Member States set an ambiguous objective to make Europe the most competitive market
area in the world by 2010.

As four main recommendations, the report highlighted the importance of the establishment of
an innovation-friendly market for new products and services, the guarantee of sufficient
public and private funding for research and development and the need for mobility of human
resources, and risk taking and entrepreneurship. Not only within economic and
competitiveness questions, all these elements also have an intimate link to environmental
and energy policies.

First, critical developments in climate change clearly speak for supporting new innovations
and technologies to enter the market. We need new products and services to help us to take
into account environmental protection. Second, this task requires that sufficient funding for
research and development is secured and that it is allocated to those areas that can provide
new information about and understanding of how to more effectively preserve the wild
nature.

Third, innovation and technology also require mobility. This means that we need close
cooperation between academia, business and administration and that the knowledge of
scientists is properly utilised in decision-making processes. It is already known that we have
a lot of information about climate change but we should do more to pass it on to decision-
makers. Fourth and finally, we have to encourage risk taking and entrepreneurship. Even
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though there is always a risk related to starting new businesses, without risk taking
entrepreneurship many excellent ideas would not become reality.

There are clear indications that economical and financial steering is coming to support
legislative means in environmental policies. Investments in clean technologies are rapidly
growing globally, and shifting risk capital to the environmental industry is becoming a
megatrend. Investments in innovations related to new energy sources, new sources of raw
materials, dematerialisation and immaterialisation, eco-efficiency will come out as flourishing
business in the future. The challenge is still to integrate better environmental issues,
technology push and economical development, need for new innovations is bigger than ever.

Natural Disasters and Climate Change in Developing Countries Needs and
Means For Adaptation

Petteri Taalas

World Meteorological Organization, Geneva, Switzerland

Recent trends in the number of casualties and amount of economic losses due to natural
disasters together with the type (weather related or other geophysical) and the regional
distribution of the disasters. While the number of casualties has decreased during 1993-2002
as their weather and climate services have improved and conduced to build up local
adaptation means the compensated economic losses are growing increasingly. Even though
these compensations for the poorest nations are roughly one third of those for the richest
countries the economic losses in proportion to the GDP some 13 % of the GDP in contrast to
some 2 % in the richest countries.

The foreseen climate change leads to a growing need for adaptation in the developing
countries. This is focused to a large extent partly to an increasing frequency of floods and
also in many regions to risks of recurrent droughts. Much of this hits Africa.

In the context of adaptation in tropical regions seasonal forecasts can be used to enhance
the agricultural productivity as well as to use as preventive means to restrict the spreading of
infectious diseases. All in all the climate services of the developing countries face great
challenges and opportunities in helping the societies to adapt to the climate both in terms of
its natural variability and its human-induced change.

Regional Climate Scenarios: Their Use for Raising Awareness, Facilitating
Impact Studies and Contributing to Adaptation Planning

Markku Rummukainen

Rossby Centre, Swedish Meteorological and Hydrological Institute

The discussion on climate change is very much in terms of the global mean temperature in
the eyes and ears of many stakeholders, and subsequently leaves them dry. The essence of
climate models and, perhaps more importantly, the nature of predictability continue to elude
many. Also, the distinction between climate prediction, projection and scenario is still unclear,
even to many scientists outside the very climate modellers. This gives rise to confusion on
how robust the science of climate change is, and bears on the feasibility of taking decisions
on how to deal with climate change.

The climate system is global. To project the climate change due to the past and future
anthropogenic climate forcing (such as emissions of greenhouse gases) requires the use of
complex global climate models. As the future forcing is not known (rather, it depends on the
socio-economic world development, and also our decisions) and as there are climate science
uncertainties (such as on climate sensitivity), the future needs to be probed with many
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models, different scenarios and repeated model simulations. One consequence of this is the
misconception of climate change being riddled with prohibitive uncertainty. Another is that in
practice, regional and local climates can not be addressed en masse with global models. And
yet, it is on these scales that people across the world have their first-hand experience on
climate. Many climate effects, vulnerability and consequently also adaptation to our changing
climate, also vary across the regions of the world.

Thus, there is a need for efforts to describe climate change in useful terms to all stakeholders
and for every region of the world. Efficient outreach is extremely important in engaging the
society in climate change, and for making climate change science accessible. One means for
this is by way of regional climate scenarios, today pursued in many countries including such
co-ordinated efforts as the recent European PRUDENCE and the now ongoing ENSEMBLES
project, and their North American counterpart NARCCAP. PRUDENCE, for example, made
some first steps on multi-model regional climate scenarios and pushed for an integration of
these with impact studies and their communication to stakeholders. The project,
ENSEMBLES, among other things, pursues more detailed and better evaluated regional
climate models, with the aim of probabilistic descriptions climate change and climate impacts
on different time scales.

This presentation discusses regional climate scenarios as a means of facilitating our
managing with climate variability and climate change. Examples will be drawn especially
from European efforts. Generic conclusions will be made on the use and usefulness of
regional climate scenarios, such as promoting the local and regional “ownership” of climate
change related issues, modelling spatial detail and extremes, and as one starting point for
specific impact studies and in the dialogue with stakeholders.

Summary of Cross-Cutting Presentations

Long-term planning for living with climate variability and change presents societies with the
fourfold challenges of:

1. planning for improved adaptation to the normal natural variability of climate;

2. planning for adaptation to whatever long-term changes of climate eventually result
from anthropogenic emissions of greenhouse gases;

3. planning to reduce (mitigate) human-induced climate change through greenhouse
gas emission reduction; and

4. planning for adaptation to whatever changes to social and economic systems are
implemented in order to keep human-induced changes of climate below “dangerous”
levels.

The respective roles and perspectives of government, academia, business, and civil society
in these planning processes vary from sector to sector and country to country, but can be
usefully analyzed in terms of the respective motives, interests and attitudes to science,
uncertainty, risk and opportunity, environmentalism, international planning mechanisms,
regulation, access to expertise, as well as to planning practices and time-frames.

Learning to live with climate variability and change is a complex and challenging process
involving both public and private sectors in a wide range of planning and risk management
activities. There are many aspects of the process that are common to all or most climate-
sensitive sectors and to both developed and developing countries. There is also substantial
scope for learning from existing national and international strategies for living with the natural
variability of climate in preparing for the impacts of human-induced change.

Climate risk management (CRM), like all forms of risk management, aims to protect against
unintended negative consequences while in pursuit of positive goals. Risk management
consists of risk identification, risk reduction, and risk transfer. Here the concern is with risk
identification that involves the assessment of a climatic (or weather related) hazard
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frequency or probability of occurrence. Such hazards are potentially damaging physical
events, phenomena that may cause loss of life or injury, property damage, social and
economic disruption or environmental degradation. One might also add the potential for
damage to the climate itself from human activities. In addition, one needs to know the
exposure of people living in communities, their infrastructure and their economic activities to
any of these hazards. Vulnerability is the integrated measure that identifies the conditions,
determined by physical, social, economic, and environmental factors or processes, which
increase the susceptibility of a community to the impact of hazards. The risk of a negative
outcome depends both on the hazards and the on vulnerabilities; a disaster eventuating
whenever thresholds at their intersections are exceeded. CRM is about tailoring processes
for supporting decision making that will reduce the risks from climate and weather related
hazards. In risk transfer, new insurance instruments are needed, with the recently innovated
“hunger insurance” in Ethiopia providing a case study in point.

Interdisciplinary applied research is critical for successful CRM with multi-organizational
activities, such as those being undertaken through the Earth System Science Partnership
(ESSP), along with social processes offering the opportunities and frameworks for engaging
in higher order CRM.

Many new steps need to be taken to improve CRM. One four-pronged strategy suggests that
simultaneous and synchronous actions are needed at all levels in:

e creation of a market for innovative products and services;
e providing sufficient resources for R&D and innovation;
e improving the structural mobility; and

e building positive attitudes and a culture that is favourable to entrepreneurship and risk
taking.

The needs and means for CRM and adaptation in developing countries are of particular
concern due to the large existing information gaps. There is a great need, for example, to
produce national level climate scenarios and national adaptation strategies. Climate services
in developing countries need to be strengthened, with the responsible organizations, e.g.
National Meteorological Services, learning to innovate and develop new outcome-oriented
services that will meet the requirements of particular user groups. Such organizations also
have to learn to dialogue with user groups in both the development and implementation of
these services to ensure that they are properly integrated into broader decision making
processes across economic, social and environmental concerns. In this regard, there is a
strong requirement for well posed regional climate scenarios. Regionalization adds
significant value to the more commonly available global-scale scenarios, as they provide a
more realistic context for communities to focus on and thereby are more effective at raising
local awareness. Regional scenarios can also contribute to adaptation planning by providing
guidance on the range of options that might be open — doing this best when they are
expressed in terms of impacts or consequences.

41



Working Group Reports

Decision Making

Co-Chairs: Nigel Harvey (University College London, London, UK) and
Elke Weber (Columbia University, New York, USA)

Rapporteurs: Sabine Marx (Columbia University, New York, USA) and
Ivan Ramirez (Columbia University, New York, USA)

Introduction

The following report is intended to provide guidance about decision processes to those
engaged in making decisions that incorporate uncertain climate information, as well as to
those who manage research and/or programs/projects to which decisions processes are
pertinent. Psychology, behavioural economics, and game theory can add important insights
for the development of decision resources. Climate-related decisions take place in the
context of economic, political, and social (formal and informal) institutions that shape the
interactions among various political, economic, and social opportunities and constraints and
the physical environment. It is important to apply a perspective to the provision of climate
information that takes into account the psychological, political, economic, and cultural
circumstances that influence the production and use of climate information. These
circumstances differ in multiple ways in developing and developed countries and are best
known to the users of climate information. The provision of climate information and
prescriptive advice about its usage in climate-related decisions thus needs to be the product
of ongoing interactions between the producers and users of climate-related decision
resources.

The high and sustained participation of conference attendees in the Decision Making track is
indicative of the relevance and perceived importance of the topic to the provider and user
communities. Participants in the breakout sessions on Decision Making came from disaster
management, climate scientists from met offices and academia, agriculture, public
policy/government, health, water, and energy most of whom were involved in some climate-
related decision in the recent past.

Review and critique of current approaches to decision making

The discussions in the working group included a review of current approaches to decision
making which can be categorized as (a) normative and (b) descriptive models.

Normative decision theory for judgments of likelihood and for decisions under risk and
uncertainty includes Expected Utility Theory, Risk/Return models, and Bayesian Updating.
To make a rational decision one needs to know what alternatives are available, what the
future states of the world and their probabilities or likelihoods can be, and what outcomes the
different choice alternatives will have under the different future states of the world.

The advantages of these normative models are as follows: (a) they tell us how a rational
decision maker should behave which provides a good benchmark against which actual
behaviour can be compared; (b) they have a clear analytic basis which can easily be
updated; (c) the cost and benefit of generation/acquisition of additional information can easily
be assessed. However, normative models also have some weaknesses: (a) they do not
explain why people make the decisions we observe; (b) for predictions we cannot expect
decision-makers to be fully rational; (c) they assume the decision maker is well informed
about the key components of the decision problem; (d) they often assume that there is
sufficient knowledge about the outcomes; (e) they assume knowledge of quantitative
probabilities and ignore the use of affective reactions and other heuristic processes to assess
likelihood; (f) they often consider only one individual decision-maker; (g) they do not consider
the process (the interactions) evolving while decisions are made; (h) utility functions of
decision makers are difficult to identify; (i) risk/ return models often use variance and
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