
CI imate change deepens
poverty and challenges
poverty reduction strategies
The world's poor will suffer the most from climate change, and
international action to eradicate poverty will be at risk.
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The climate is changing and it will have a
negative impact on pro-poor growth and levelsof
vulnerability and poverty.The poor in developing
countries are more at risk from the impacts
because of their limited capacity to cope with
existing climate variability and future change.

Defining
cl imate change
Scientistsagreethat climate change is occurring.
The Earth's atmosphere acts like the glass in a
greenhouse, allowing much of the sun's solar
radiation to travel through unimpeded, but
trapping a lot of the reflected heat trying to
escape back to space. This process raises the
temperature in the atmosphere just as it does in
a greenhouse.

Since industrialisation began, emissions of
'greenhouse gases' (GHGs) - in particular
carbon dioxide - have significantly increased,
primarily due to increased burning of fossil
fuels. As a result, heat has been trapped in the
atmosphere and the earth's global mean surface
temperature has begun to rise, reaching its
highest level for 140 years'. Even if greenhouse
gas emissions were entirely halted global

1 Royal Society 2002 Climate change: What we know and what we
need to know. Policy document 22/02.
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temperatures would still be expected to rise
over at least the next 50 years. This would
happen because of the time lag between
emissions and the atmosphere's response, and
because existing GHG concentrations have
already reached a significant level.

The impact of climate
change on developing
countries
Historical data on temperatures and rainfall in
developing countries is sparse. However, a
pattern of general warming in Africa, Asia and
South America over the past century is strongly
supported by the available information. For
example, in Africa, an annual mean warming
of approximately O.OsoC per decade since
1900 is bel ieved to have occu rred, equ ivalent
to approximately O.soCoVE7rthe period.

Predicting the future extent of climate change
remains difficult and uncertain, with
predictions tending to be less confident and
consistent for particular regions than for the
world. However, the best available evidence
we have suggests that further and more intense
climatic change is likely to occur, based on a
range of climate models and predicted GHG

• • • 2
emissions scenarios.

• Global average temperatures are likely to rise
by between o.soC and 1.rc by the 20S0s,
depending on the predictive model used. The
magnitude of predicted changes will vary from
region to region. By 2100 rises could be as
much as 5°C, and they will be at least 2°C (the
lowest predictions).

• A global increase in precipitation is predicted,
but it will vary, or even decrease, from region
to region and within countries. The largest
changes are anticipated in equatorial regions
and southeast Asia.

• Severe weather events, such as tropical
cyclones, are likely to become increasingly
frequent and intense, involving heavy rainfall,
high winds and storm surges',

• Sea levels are expected to rise, with severe
implications for coastal areas and low-lying
islands in particular",

While uncertainties remain, these predicted
outcomes could have a major impact on poor
countries and poor people. This sends a clear

2 The range of predicted temperature increases partly reflects uncertainty
in future greenhouse gas emissions.

3 World Meteorological Organisation PressReleaseNo. 695, 2 July 2003
'Recent scientific assessments indicate that, as the global temperature
continues to warm due to climate change, the number and intensity of
climate extremes might increase.'

signal that development activities should
integrate responses to climate risks and thereby
minimise the impacts of climate change.

The challenge of climatic variability

The impact of climate and weather on the poor
is, however, not confined to the future. Many
poor countries and poor people already face
significant difficulty coping with existing
climatic variability and recurrent extreme
weather events. Drought, floods and other
extremes of weather can seriously disrupt
growth and poverty reduction processes in
many developing countries.

The impact on poverty
Climate change and existing climatic variability
are likely to have a negative impact on poverty
and will almost certainly make the process of
eradicating it more difficult through the:

• Likely negative effect on economic growth -
the rate and pattern of which is critical to
eradicating poverty;

• Direct effect on poor people's livelihoods and
the assets upon which they depend; and the

• Increasing level of risk to which countries
and people already extremely vulnerable to
shocks are likely to be exposed.

The impact of climate change on poverty and on
the Millennium Development Goals - measures
of the international community's commitment to
poverty reduction - is explored in Figure 1.

Pro-poor economic growth

Economic growth is a necessary, but not
sufficient, condition for poverty eradication.
Growth generates the livelihood opportunities
poor people need to get themselves out of
poverty and provides the means to finance
important services, such as health and
education, which are key to achieving the
Millennium Development Goals.

The extent and pattern of growth in any
country is the outcome of the interaction of a
country's initial cond itions, thei r institutions,
their policy choices, the external shocks or
stimuli they receive and luck". Climate change
and climatic variability add to this complex
picture through their impact on key sectors of
the economy, or important drivers of growth,
including agriculture and natural resources,
water, health and infrastructure.

4 Full details are set out in reports of the Intergovernmental Panel on
Climate Change (IPCC), in particular the Third Assessment Report
2001, and Climate Change: The Scientific Basis 2001.

5 World Bank 2001 World Development Report 2000/2001.
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The exact nature and scale of climate change's
impact on growth will depend on the structure
of the economy affected. In general terms
however, we can conclude with reasonable
confidence that:

• Climatic variability already affects short-term
economic growth; and

• Unless levels of vulnerability and poverty are
reduced, gradual trends in climate will have
a long-term impact on economic growth and
will affect the potential sources of growth.

This is explored in more detail in the following
key sheet:

• Key sheet 02 The impact of climate change
on pro-poor growth.

Vulnerability

Poor countries, and particularly the poorest
people within them, are critically vulnerable to
shocks that disrupt their lives and livelihoods.
Their poverty increases their vulnerability -
poor people often live in places and have
livelihoods that are susceptible to natural
calamities or adverseeconomic factors - and it
limits their ability to cope with and to recover
from shocks. Vulnerability is also a cause of
poverty, with sudden loss of income and assets,
sometimes on a periodic basis, condemning
millions to lives characterised by an existence
on the margins.

The reality for many poor households -
perhaps most starkly in Africa - is a life of
increasing vulnerability. The combined impact
of HIV/AIDS, declining commodity prices and,
in certai n areas, confl ict, has sign ificantly
reduced the capacity of poor households to
cope with shocks, including extreme weather
events like drought. The increasing impact
of climate variability on economies and
livelihood assets will have implications for
people's vulnerability to shocks more generally.

Climate change is likely to directly impact on
poor people's livelihood assets- including their
health, access to water and natural resources,
and homes and infrastructure. Recent
experience of climate-related disasters shows
that the lives, health and property of the poor
are at greater risk. Poor people may also be
affected by climate change through changes or
a decline in common property resources, such
as fisheries, rangelands or forests that they
depend on for their livelihoods.

Scientists continue to examine the evidence
for an increased incidence and intensity of
extreme weather events and changes in the
mean of climate parameters. What is clear,
however, is that the ability of poor countries
and poor people to cope with a changing
climate is weakening and this presentsa major
challenge to the eradication of poverty.

This is explored in more detail in the following
key sheets:

• Key sheet 03 The impact of climate change
on the vulnerability of the poor; and

• Key sheet 04 The impact of climate change
on the health of the poor.
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Contact details
DFID Public Enquiry Point

Tel: 0845 3004100
(local call rate from within the UK)
Tel: + 44 (0) 1355 84 3132
(from outside the UK)
Fax: + 44 (0) 1355 84 3632
Email: enquiry@dfid.gov.uk
Website: http://www.dfid.gov.uk/

Global and Local Environment Team,
Policy Division, DFID

Tel: + 44 (0) 20 7023 0934
Fax: + 44 (0) 20 7023 0074
Email: s-pieri@dfid.gov.uk

© Crown Copyright 2004. Any part of this
publication may be freely reproduced
providing the source is fully acknowledged.
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Figure 1

Impact of climate change on poverty and
the Millennium Development Goals

Changes in mean Impact Impacts on
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extreme events and Development
sea level rise Goals
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Responding to the
challenge
The international response

DFID will continue to work to ensure that the
UNFCCC integrates the needs and realities of
developing countries in international policy
making. Conversely, DFID will help developing
cou ntries interpret what international pol icy
outcomes mean for development responses.

Developing countries must be included in any
emissions reduction regime to achieve the
stabilisation of atmospheric carbon at a safe
level, thereby tempering climate change
impacts in the long term. DFID will seek to
foster a collective process that will allow the
exploration of options and the negotiation of
solutions for a global emissions reduction
regime, in partnership with developing
countries. Securing developing country
participation in a global emissions reduction
regime implies that agreement will be
necessaryon a framework for resource transfers
that provide incentives for the transition
away from carbon-intensive economies, the
provision of support for the integration of
climate risks in development activities, and the
necessary investment in the international
political process.
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The country-level response

Climate change and variability are likely to
worsen the prospects for poverty eradication
unless action is taken to assist countries to
become more response-capable.

This requires a focus on reducing vulnerability,
achieving equitable growth and improving
the governance and institutional context in
which poor people live. Strategies to reduce
vulnerability should be rooted in vulnerability
analysis and a greater understanding of both
household-level and macro-level response
options that are available to decreasethe poor's
exposure to climate risks.

This argument is explored further in:

• Key sheet 05 Responding to the risks of
climate change: Are different approaches to
poverty eradication necessary?

Increasingthe response-capability of developing
countries will also require information on
seasonal forecasts to enable preparedness to
climate variability, aswell as longer-termclimate
prediction data to ensure that strategies to
reduce vulnerability also reflect the underlying
longer-termclimate trends.

These and other tools are covered in the
adaptation key sheets:

• Key sheet 06 Adaptation to climate change:
Making development disaster proof;

• Key sheet 07 Adaptation to climate change:
The right information can help the poor to
cope; and

• Key sheet 08 Adaptation to climate change:
Can insurance reduce the vulnerability of
the poor?



02 The impact of climate
change on pro poor growth
Climate change has the potential to exacerbate inequality
and thwart economic growth.

Climate variability today already has direct and
indirect impacts on pro-poor growth of
developing countries. Increasing frequency and
intensity of someweather-related extremes, and
gradual changes in the averagetemperature will
exacerbate these impacts. In order to increase
adaptive capacity to meet these challenges,
development agencies need to continue to
support developing countries in the principles
of good economic policy. This will require
processes to integrate cI imate issues into
economic planning and the budget process.

Economic growth and
poverty reduction
It is widely understood that economic growth is
a necessary, but not sufficient, condition for
poverty eradication. Growth is needed to
generate the Iivel ihood opportu nities poor
people need to Iift themselves out of poverty
and to provide the means to finance important
services, such as health and education,
which are key to achieving the Millennium
Development Goals.

Evidence, however, indicates that the pattern or
'quality' of economic growth is just as important
in eradicating poverty as the absolute level of
that growth'. Growth is most pro-poor when it
occurs in areas of the economy that provide
opportunities for increased employment and

1 Hammer, L., Healey, J. and Naschold, F. Will Growth Halve
Poverty by 201 S?001 Poverty Briefing 8.
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Box 1

Impacts: Agriculture and
natural resources
In the short term, extreme events are
more likely to have an adverse effect on
agricultural production than climatic
trends. Gradual changes in temperature
and the timing and levels of rainfall will
reduce yields in some areas and
enhance yields in others, depending on
initial conditions. In the most affected
countries, cropping patterns may have
to change to respond to changing
climatic conditions. For example:

• A temperature increase of 2°C would
dramatically reduce the total area
available for growing robusta coffee in
Uganda, and restrict it to higher
altitude areas; and

• Models of farm incomes in India
suggest that a 2-3.5°C increase in
temperature would result in a decline
in farm net revenues by between 9%
and 25%.

higher returns to the assets of the poor. The
sectoralorigins of growth are therefore important,
with agriculture being particularly significant.
Despite rapid urbanisation, about three-quarters
of the world's absolute poor (those living on
lessthan US$l per day) continue to live in rural
areas, their livelihoods heavily dependent upon
agriculture and natural resources.

Climate change will
make pro-poor growth
more d iffi cu It
The extent and pattern of growth is the
outcome of the interaction of a country's initial
conditions, their institutions, their policy
choices, the external shocks or stimuli they
receive, and no small measure of luck2

•

Changing temperatures, altered rainfall patterns
and increased frequency of severe weather
events, such as droughts or floods, will vary
from region to region and locality to locality.
However, it is likely that climate change -
including increased climatic variability in the
short term - complicates and will likely worsen

2 World Bank 2001 World Development Report 2000/2001.

the picture of the conditions and events that
influence the rate and pattern of growth in
many poor countries. Some of the mechanisms
through which this is likely to occur are
summarised in Figure 1 and detailed in boxes
throughout the text.

Judging the likely extent of this impact is
difficult. However, in general terms we can, with
reasonableconfidence, conclude the following.

Fi rstly, that cl imatic variabi Iity al ready affects
short-term economic growth in many countries.
Eventssuch asdrought or flood severely disrupt
.economies and it can take years before the
impact of that shock fades, allowing the
economy to return to its previous growth path.

Secondly, longer-term, more gradual trends in
climate may have sustained downward impacts
on economic growth and may affect potential
sourcesof growth.

Without integration of these risks into
development planning, critical sectors such as
agriculture and industries based on natural
resources may suffer and be less able to
contribute to broad-based growth and
sustainable livelihoods.

The exact nature and scale of these implications
will depend on several factors, including:

• The structure of the economy affected.
Economies heavily dependent on climate and
weather-sensitive sectors for their growth are
likely to be most affected. The implications of
climate change for agriculture are particularly
important, as agriculture'S development is
recognised as critical to the success of pro-
poor economic growth;

• The actual impact on important resources
(such aswater);

• The longer-term implications of disruption to
existing growth paths through, for example,
damage to infrastructure;

• The effect of disrupted government revenues,
which may inhibit a government's ability to
finance important services and functions that
support growth, such as education;

• The stresson government finances resulting
from an increased demand for disaster relief
expenditures; and

• The success of risk reduction efforts
implemented in response to the anticipated
or experienced change.
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Figure 1

Impact of climate change on poverty and
the Millennium Development Goals

Changes in mean
climate, variability,
extreme events and
sea level rise

Increased temperature and
changes in precipitation
reduces agricultural &
natural resources

Changes in precipitation,
run-off and variability leads
to greater water stress

Increased incidence or
intensity of climate related
disasters leads to damage to
infrastru ctu re

Temperature, water and
vegetation changes
contribute to increased
prevalence of disease

Economic
effects

Lower agricultural output

Lower industrial output

Lower labour productivity

Increased Inequality

Impact on
economic
growth

Reduced GDP growth

Reduced poverty -
reducing effects of
economic growth

Declines in trade
and foreign direct
investment

Greater instability in
public revenues and
expenditure

Greater instability in
macroeconomic
management



Box 4

Impacts: Infrastructure
Increased damage to infrastructure, in
both urban and rural areas, will result
from an increasing frequency and
intensity of extreme climatic events.
Storm surges in coastal areas pose great
risks for growth in coastal zone-orientated
economies (such as Egypt and Thailand),
where a large percentage of productive
capacity lies lessthan 1m above sea level.
Based on past experience, loss of
infrastructure will carry macroeconomic
implications, setting back economic
development by years. Forexample:

• 1998's Hurricane Mitch affected more
than 25% of households and caused
an estimated 7% drop in agricultural
output in Honduras. In the absence of
the hurricane, predicted GDP growth
would have lifted half a million
people out of poverty over the next
twenty years; due to the hurricane,
GDP growth has been retarded and
the numbers of people living in
poverty are growing.

Provide some measure of the scale of the
impact of climate change on pro-poor growth,
particularly in relation to medium-term policy-
making and macroeconomic management.
Sophisticated analyses are unlikely to produce
definitive results, yet there is scope for the
development and use of simpler models that
may help to raise awareness of the Iinks
between climatic variability and change and
basic macroeconomic variables.

This is explored in more detail in the following
key sheets:

• Key sheet 03 The impact of climate change
on the vulnerability of the poor;

• Key sheet 04 The impact of climate change
on the health of the poor;

• Key sheet 06 Adaptation to climate change:
Making development disaster proof;

• Key sheet 07 Adaptation to climate change:
The right information can help the poor to cope;

• Key sheet 08 Adaptation to climate change:
Can insurance reduce the vulnerability of the
poor? and

• Key sheet 09 Taking initial steps towards
adaptation.
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The country-level
response
Climatic change is just one aspect of the
external events and changes to which
economies and societies must adapt.
Governments can, however, attempt to increase
the resilience of their growth strategies to the
impacts of increasing climate variability and
climate change. Unfortunately there is, as yet,
little experience of best practice of adaptation
to climate change on which to draw, but
experience of more general adaptive economic
policies offers some pointers.

Drought

or flood
severely
disrupt
economies
and can
take years
before the

impact
fades

Maintain the principles of good economic
pol icy that assist adjustment to exogenous
factors such as climate shocks. Governments
can best do this by:

• Maintaining a policy environment conducive
to changing market trends. Governments
should allow prices to reflect the changing
availability of resources and avoid economic
instruments - such as guaranteed prices or
quotas - which may distort rational decision-
making at a time when change is needed;

• Avoiding mechanistic responsesthat impose
direct or indirect subsidies to protect the
status quo, and result in increasingly large
and unsustainable fiscal burdens;

• Including contingencies for climatic
variability within budget planning processes;

Box 2

Impacts: Human health
Analysis shows that countries with the
weakest health and education levels are
less likely to achieve sustained growth.
Climate change risk increases in the
incidence of several serious diseases,
such as malaria, dengue, yellow fever
and air-borne infectious diseasessuch as
polio. Increased flooding will also
increase the risks from water-borne
infectious diseases. For example:

• Countries with intensive malaria grew
by 1.3% less per person per year
between 1965-1990, and a 10%
reduction in malaria is associated with
a 0.3% increase in economic growth.
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Box 3

Impacts: Water resources
Water contributes directly to economic
growth through the successof both rain-fed,
and, in the longer-run, irrigated agriculture,
through hydropower (which is a major
source of electricity in many developing
countries), and through water-intensive
manufacturing industries. Water-intensive
industries are often labour-intensive, for
example textiles industries. Disrupted
suppl ies can therefore affect productivity
and employment in a rangeof sectorseither
directly, or through the availability of
power. An excessof water can also affect
productive sectors,for example:

• Rainfall in the wet season in Pakistan
could increase by between 5% and
50% by 2070, with a doubling in the
frequency of high intensity rainfall
events. These changes may have
significant economic effects owing to
the vulnerability of cotton, Pakistan's
main cash crop, to flooding in its early
stagesof growth.

• Encouraging individuals to move away from
geographical areas or sectors most affected
by climate change; and

• Removing restrictions that confine the poor
to increasingly unsustainable livelihoods or
marginal areas.

Support technological development and the
provision of information in sectors that will
allow individuals and markets to adapt to, or
mitigate the impact of climate change. These
could include new varieties of crops, or
adoption of more water-conserving technologies
by industry. Governments have a role in
disseminating information on forecast climatic
events, and forecast impacts on natural
resources,water resourcesand disease.

Supportgovernmentsto assertthe risksof climate
change and their economic implications in their
agreements with international financial
institutions (lFls). Equally, IFls and development
agencies that engage in policy dialogue with
governments should accept the requirement to
mainstreamclimate change into macroeconomic
policies and targets, in order to develop
sustainablepro-poor growth.



The country-level
response
The climate is changing and this has
consequences for the poor in developing
countries. It is therefore necessary to ensure
that policy and institutional frameworks and
mechanisms are strengthened to support the
poor's range of response options to climate
change. The best way will be to support the
• reduction of vulnerability to the current
climate, ensuring that this is not a stand-alone
activity but integrated into sustainable
development and poverty reduction.

Understand climate variability within
the context of vulnerability

Vulnerability analysis, feeding into poverty
reduction strategiesand other macro-economic
planning tools, needs to take the level and type
of impacts of climate variability into account.
Additionally, any action taken to reduce
specific impacts of climate variability needs
to be designed and undertaken with an
understanding of the overall vulnerability
context, not forgetting the special needs of
vulnerable groups such as women, children
and the elderly.

Vulnerability assessmentsshould be combined
with hazard information to assessthe level of
risk to communities. This hazard information can
be obtained from seasonalweather forecastsand
longer-term climate predictions.

Support the response-capability of the poor by
strengthening their assets

• Social capital: supporting social networks
that provide safety nets;

• Natural capital: protecting the resilience of
natural systems to support livelihoods of
the poor;

• Physical capital: assisting the poor to make
their physical capital more climate-resilient;

• Human capital: supporting the flow of
climate information to the poor; and

• Financial capital: supporting the poor to
reduce and spread their financial risks.

There are a number of tools that can help
to achieve these aims including disaster
preparedness and social protection. It will also
be necessary to incorporate vu Inerabi Iity
reduction into wider policies and programmes.
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Support disaster preparedness and response

Of particular importance will be the
empowerment of communities to take collective
action to prepare for, cope with and recover
from shocks and stresses and to improve
information on impending shocksand stresses.

Support social protection measures

Their design requires a clear understanding of
the vulnerability context for all groups, which
should by its nature take climate variability into
account. There may also be an increasing role
for financial insurance mechanisms in assisting
the poor to spread and reduce their risks.

Incorporate vulnerability reduction into
wider policies by:

• Improving the flexibility and responsiveness
of food security mechanisms to climate
shocks, e.g. food intervention systems;

• Improving the resilience of the poor's health
and the health care system;

• Ensuring macroeconomic policies reduce
poor people's vulnerability; and

• Protecting natural resources in poor people's
livelihood and coping strategies.

These issuesare explored in more detail in the
following key sheets:

• Key sheet 04 The impact of climate change
on the health of the poor;

• Key sheet 05 Responding to the risks of
cl imate change: Are different approaches to
poverty eradication necessary?

• Key sheet 06 Adaptation to climate change:
Making development disaster proof;

• Key sheet 07 Adaptation to climate change:
The right information can help the poor to cope;

• Key sheet 08 Adaptation to climate change:
Can insurance reduce the vulnerability of the
poor? and

• Key sheet 09 Taking initial steps towards
adaptation.



Figure 1

Impact of climate variability and climate
change on vulnerability
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Direct impacts of climatic
shocks and stresses such as
livelihood assets, health,
food and water security

Increased pressure on
coping strategies and social
protection measures

Reduced ability to recover
due to increased frequency
of climatic shocks or
increased intensity of
climatic stresses

Increased Vulnerability
due to:

- Lower capacity to
prepare;

- Lower capacity to
cope; and

- Lower capacity to
recover from climatic
and non-climatic
shocks and stresses
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to the fu II range of shocks and stressesthat the
poor are exposed to.

Increasing climate variability

Rainfall is predicted to become more variable
over a number of different regions. This has
implications for managing water security,
agricultural outputs and food security and
climate-related diseases.

Systematic changes in the climate in
vulnerable locations

Systematic changes in mean temperatures and
precipitation are projected to affect the most
vu Inerable locations. Areas al ready sufferi ng
from drought are expected to have an
increased risk of drought due to climate
change, and heavily populated coastal areas
are the most at risk from increased cyclone
activity and sea level rise.

It is estimated that the number of people at risk
of annual flooding will increase from 75 to 206
million, given a 40cm rise in sea levels and
further increases in coastal populations. Ninety
per cent of those at risk will be within Africa
and Asia.

An OECD report on the impacts on climate
change in Nepal found that rising
temperatures have increased glacial retreat
and glacial lake outburst floods, which reduce
the avai labi Iity of water and energy (from
hydropower), both of which are important
factors in vulnerability reduction.

Degradation of ecosystem goods and services

Climate changesthat erode or cause changes in
natural resources will further reduce poor
people's resilience, as they are often reliant on
these sectorsfor employment and food security.
Desertification and salinisation are potential
adverse impacts of climate change on
agricultural land. For example, it has been
estimated that a 2- 3.5°C increase in
temperature in India could result in a 9-25%
decline in farm revenues. Additionally, climate
plays a role in the productivity of fisheries as
seen during the dramatic decline of the Peru
anchovy fishery during EI Nino episodes and
the reduction in fish biomass following
Hurricane Lenny in St Lucia.

Climate change impacts on economic growth

Climate change is also likely to have a number
of impacts on economic growth. This will
affect the poor by reducing their ability to
diversify livelihoods and their ability to afford

sustainable and unrestricted coping strategies.

This is explored in more detail in

• Key sheet 02 The impact of climate change
on pro-poor growth.

Coping with climate
People develop coping strategies to deal with
climate variability as with other shocks or
stresses.These include building social networks
as forms of insurance, traditional forecasting in
order to be prepared for climatic changes and
ingenious meansof protecting assetssuch as the
use, in Asia, of floating seed beds in times of
floods. However, the poor's range of coping
strategies is naturally more restricted by their
lack of assetsand by the other stresseson their
livelihoods. These stresses are increasing
following a number of trends such as increasing
prevalence of HIV/AIDS, conflict, globalisation
and environmental degradation.

The poor are already struggling to cope with
current climate variability. The climate is
becoming more variable and creating additional
risks so that the poor are becoming more
vulnerable. As climate extremes are 'covariant
risks' (i.e. simultaneously affecting a wide range
of people), current safety nets are likely to be
overwhelmed. This includes both formal systems
(e.g. social assistance), and informal systems
(e.g. social networks).
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People draw on a range of coping strategies in
times of stress; however, those available to the
very poor are likely to be more restricted and
less resilient. Changing vulnerabilities can
often explain how people move in and out of
poverty, suddenly, seasonally or gradually over
time. People may use a number of strategiesto
move out of poverty, but without also reducing
their vulnerability they can easily slip back into
poverty at a later date.

The effect of cu rrent
climate variability on
vu Inerabi Iity
Climate variability within the
context of vulnerability

Climate variability describes seasonal changes,
inter-annual variability and the likely frequency
of weather-related extreme events. This
variability is often an ongoing stress within
people's lives. People will therefore take
climate into account within their livelihood
activities and the other risks that they face. For
example, in East Africa, pastoralists take
decisions on the movement of their herds in
response to a range of different risks, including
livestock disease, confl ict, market prices,
access to land, government and NGO services,
as well as climate.

Climate variability as a source of
shock or stress

Evenwithin a livelihood adapted to a particular
climatic stress, an increase in intensity of the
stress,climate extremes, or unseasonalchanges
can cause severe shocks that set back
households. Coping with such events can result
in a loss of assets, negative impacts on health
and can require high expenditure in order
to recover. In a set of participatory poverty
assessmentsfrom over 24 countries, the rural
and urban poor identified natural hazards,
changing climate conditions and unpredictable
seasonsas contributing to an increasingly fragile
environment and increasing the vulnerability of
their livelihoods.

During the 1998 floods in Bangladesh, some
households were able to use emergency food
and change their employment away from
agriculture in order to cope. However, poorer
households coped through reducing food
consumption and through the sale of assets,
reducing their resilience to future shocks.

Poor people's exposure to climate variability

The poor are often the most exposed to climate
variability because of where they live or their
livelihood activities. The urban landless are
particularly vulnerable to climate extremes,
as illustrated in Honduras, where hillside
shantytowns were amongst the worst affected
by intense rainfall and landslides during
Hurricane Mitch. Pastoralists are often
particularly vulnerable to drought due to their
dependence on marginal lands. Within poor
communities, women and children may be
particularly exposed, as seen in Bangladesh
where they made up 90% of the victims during
the 1991 cyclone. This incidence rate was
related to a range of factors including their
capabilities in survival (e.g. swimming), and
socio-cultural beliefs that prevented women
with their children from congregating in public
cyclone shelters.

As a result of social or political restrictions, the
poor may also be forced to remain in exposed
areas after a shock or stress. Followi ng the
torrential rains of 1999 in Venezuela, a large
number of the marginalised poor were forced
to rebuild their homes in the same risk-prone
ravines due to a lack of alternatives.

The effect of
cl imate change on
the vu Inerabi Iity of
the poor
The climate is changing. Future predictions
include an increase in the number, frequency
and intensity of climatic shocks, along
with gradual changes such as temperature
increases, sea level rise and alterations in
seasonal patterns.

The impacts of current and future climate
variation are summarised in Figure 1.

Increasing frequency of climate extremes

The increased frequency of climate extremes
is of particular concern since it reduces the
time for poor households to recover from one
climatic shock to another. There is also the
risk of unprecedented shocks, such as the
flooding experienced in EastAfrica following
extended drought. Traditional coping strategies
may not be sufficient in this context and
will lead the poor to rely on ad-hoc and
unsustainable responses.This not only reduces
resilience to the next climatic shock but also



The impact of climate change
on the vulnerability of the poor
Climate change will increase the vulnerability of the poor to
shocks of all kinds, not only climatic events.
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Current climate shocksand stressesalready have
a devastating impact on the vulnerability of the
poor. Increasing frequency and intensity of
weather-related extremes, and gradual changes
in the average temperature will exacerbate
these impacts. This has implications for the
vulnerability of the poor to shocks of all kinds.
Climate change adds urgency to understanding
and addressingthe poor's vulnerability to current
and future climate variability and to re-
evaluating the role of policies and programmes
in reducing this vulnerability.

For further detail on predicted global climate
change, see:

• Key sheet01 Climate change deepens poverty
and challenges poverty reduction strategies.

Defining vulnerability
Vulnerability is an indication of people's
exposure to external risks, shocks and stresses
and their ability to cope with, and recover
from, the resulting impacts. Vulnerability may
differ seasonally or at different times within
people's lives. It also differs across groups
within communities or individuals within a
household, owing to their livelihood activities
or social standing. Vulnerability of the poor is
increasing due to a number of trends, including
increasing HIV/AIDS, conflict and pressures
associated with global isation.
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The country-level
response
Addressing health vulnerabilities to climate
change requires strengthening of planning
systems and putting more emphasis on
preventative approaches to health rather
than curative measures. It also requires a
multisectoral approach, for example to ensure
adequate water supply and sanitation, and an
effective food security policy, to ensure that all
health risks are addressedand opportunities for
improved health are harnessed.For example:

Improved planning

• Plan critical health facilities to take account
of cI imate risks;

• Analyse the risks of current climate and
future climate change to both national and
international (e.g. roll back malaria) health
policies and programmes;

• Analyse the risks of climate change to water
supply and sanitation, and to food security
plans and programmes; and

• Allocate additional funds for rehabilitation of
health services and restoration of access
following climatic extremes.
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Improved preparedness and prevention

• Improve water and sanitation networks to
prevent disease outbreaks associated with
flooding or drought. For example in urban
areas, the impact of floods can be reduced
by infrastructure that removes solid waste
and wastewater together with supplying
drinking water;

• Improve surveillance of diseaseto help identify
outbreaks and take preventative action. Health
early warning systems can make use
of climate, environmental and population
movement data to improve prediction;

• Improve policies (including trade,
agricultural, and land policies) and early
warning systemsto ensure food security; and

• Continue support for preventative control
of vector-borne diseases to avert the
emergence or resurgence of malaria risk
areas with cl imate change.

Further key sheetsprovide detail on adaptation
to climate change:

• Key sheet 06 Adaptation to climate change:
Making development disaster proof;

• Key sheet 07 Adaptation to climate change:
The right information can help the poor to cope;

• Key sheet 08 Adaptation to cI imate change:
Can insurance reduce the vulnerability of the
poor? and

• Key sheet 09 Taking initial steps towards
adaptation.
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Vulnerability of the poor

The impacts of climate on the health of
the poor is often a result of underlying
vulnerabilities such as lack of clean water, lack
of sanitation services, overcrowded Iivi ng
conditions and a lack of access to human or
livestock health services.

This was clearly illustrated following disaster
floods in China during 1954: 90% of deaths
were due to communicable diseases including
dysentery, typhoid and cholera. Following
improvements in water and sanitation, no
such epidemics were reported after the 1998
Yangtze flood.

Lack of planning

Water and food security is determined by
political and institutional factors as well as
water availability. Often, planning does not
take into account climate variability and its
impacts on the poor.

Developing countries' planning processes
(including Poverty Reduction Strategies) fail
to account for the impacts of current climate
on health.

Lack of preparedness and prevention

Developing countries are particularly
susceptible to the climate's impact on health
due to thei r inabi Iity to afford the necessary
preparedness and prevention strategies. For
example, malaria is not a significant problem
in countries where the public health services
can afford to take environmental control
procedures and provide effective treatment,
and individuals can afford private protection
from malaria.

Preparedness and prevention also require good
climate and surveillance information to delimit
risk areas and set up early warning systems.
This is often lacking in developing countries.

Longer term
climate change
Climate change is predicted to increase
temperatures, alter climate envelopes and
seasonality, and increase inter-annual variability,
the frequency and intensity of some climate
extremes and decadal climate shifts.

Despite the uncertainty of specific predictions,
especially on a small scale and in the near
future, the general trends associated with

cl imate change suggest the followi ng
implications for the health of the poor and their
Iivestock (Figure 1).

• Increased food insecurity: Over 800 million
people currently suffer from hunger. Increased
variation in rainfall changes in seasons and
increased droughts or flooding has implications
for food security, and malnutrition.

• Increased water insecurity: Water insecurity
currently afflicts 1.2 billion people. Even
without taking climate change into account,
the number of water insecure people is
predicted to increase by 600 million by
2025. Climate change adds urgency to
addressing this deficit through its impact
on rainfall, river flows, lake levels and
groundwater recharge. Alterations in inter-
annual variability and the threat of more
frequent droughts could significantly worsen
this situation.

• Increase in water-borne diseases: Increased
flooding events associated with climate
extremes may increase water-borne diseases
such as cholera and other diarrhoeal diseases.

• Changes in vector-borne diseases: Climate
change may cause shifts in vector-borne
diseases. For example, an increase in malaria
has recently been recorded in the East
African Highlands, where increasing
temperatures may be one of the causes.

There have also been estimates of an additional
1 billion people at risk of dengue fever resulting
from climate change. Dengue fever has recently
been reinvading urban slum settlements of South
America, and with no vaccine or drug available,
the disease has serious consequences for those
infected with a number of strains.

• Increase in air-borne diseases: Increasing
levels of dust associated with the droughts
and climate change in West Africa are
thought to be contributing to the spread of
some strains of meningitis.

• Increased heat stress: Increases in temperature
with climate change may result in heat stress
becoming increasingly significant in urban
areas, especially for slum dwellers.

• Increased livestock diseases: It is likely that
there wi II be increases in some livestock
diseases, for example Trypanosomiasis which
is associated with Tsetse vectors in Africa.
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Climate envelopes

Certain diseases are confined to areas of a
particular climate and ecosystem i.e. 'a climate
envelope'. Malaria is a case in point where,
depending of the type of mosquito-vector, the
distribution is limited by certain climatic and
environmental conditions, in particular
temperature and humidity.

Seasonality

A number of infectious diseases (e.g. vector-
borne and bacterial diseases) are closely
associated with seasonal patterns. For example
in the Gambia, diarrhoea in young children has
been linked with the summer rains. In West
Africa, meningitis is associated with dust in
semi-arid conditions, and among people with
poor, overcrowded living conditions.

Inter-annual variability

Variability in water supplies or food security
can be a consequence of inter-annual climate
variability where poor planning systems are
combined with reduced rainfall or reduced
river flows. In 2000, 18,000 villages in Gujarat
were faced with serious water shortages
following the worst drought in 100 years.

Climate extremes

Extreme climatic events can trigger infectious
diseases or death, disrupting access to
health services, and causing the displacement
of people.

a) Infectious diseases and death

Infectious diseases and death are often
associated with climate extremes. The poor are
most often the victims of such impacts owing to
their inability to protect themselves.

• Following the flooding associated with
Hurricane Mitch (1999), the incidence of
cholera increased four-fold in Guatemala and
six-fold in Nicaragua.

• In May 2002 an intense heat wave hit
southern India killing more than 1,000
people, mainly those living in over-crowded
conditions or out-door labourers.

• Bangladesh has experienced an increase in
cholera occurrence with the increase in the
severity of EI Nino-related floods over the
past 70 years.

• Rift Valley Feveramong livestock is associated
with heavy rainfall: for example, flooding

associatedwith the 1997-8 EI Nino led to the
lossof huge numbers of livestock to RiftValley
Diseaseand resulted in a billion dollar ban by
the Gulf Stateson trade from EastAfrica.

b) Disrupting access to health services

Climate extremes such as flooding or
windstorms can disrupt access to health
services through damage to facilities and
transport networks.

• The 1997-1998 EI Nino flooding and
hurricane events across Ecuador and Peru
resulted in damage to 34 hospitals and 485
health centres, many of which were the only
facilities for miles around.

• The 1999 floods in Mozambique caused
damage to road networks estimated at US$6
million. Despite the essential role of health
servicesfollowing such a disasterthere is often
no means in place to protect medical supplies
or quickly reinstateaccessto health services.

c) Displacement

Extreme events are also associated with
the displacement of people, makeshift
accommodation, inadequate facilities, and
inadequate nutrition. Incidences of TB and
malaria have been found to increase in refugee
camps asa result of the overcrowded conditions
and lack of protective elements of the home.

Climate shifts

Climate shifts over decades can result in land-
use change and migration. Land-use influences
the environmental conditions that limit certain
diseases, and migration can have implications
for the spread of diseases(e.g. HIV/AIDS).

The inability of
developing countries
to cope with the
current climate
The current cI imate impacts the health of the
poor as a result of:

• The vulnerability of the poor;

• A lack of planning for risks including climate
risks; and

• The inability of developing countries to
afford to undertake preparedness or
preventative action.
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spread of vector-borne and air-borne diseases;
and the direct link between temperatures and
heat stress1•

Food and water security

Food insecurity and water insecurity are likely
to increasebecauseof the greater frequencies of
droughts and floods, which have a direct impact
on areas vulnerable to malnutrition. Climate
change will also have an impact on food supply
in the wider economy (due to impacts on large-
scale agriculture, lossof land through rising sea
level and salinisation, and the impacts of rising
sea level and changes in water temperatures,
currents, freshwater flows and nutrient
circulation on fisheries production).

Malnutrition is a global health problem and it is
estimatedthat approximately 790 million people
do not have adequate nutrition. Regionswhere
malnutrition is widespread are usually areas
characterised by erratic rainfall, resulting in
highly variable agricultural yields seasonallyand
from year to year.This yield variability can lead
to malnutrition or even famine where it is
combined with the absence of effective coping
strategies or safety nets. Groups that are most
at risk from malnutrition include the rural
producers, pastoralists, rural labourers, the urban
poor people, refugees and displaced people.
Pastoralists in particular will be affected by
lowered livestock productivity and death due to
drought, floods or disease.

Water quality

Currently approximately 1 billion people do
not have access to safe water, and suffer from
water-borne diseases. Climate change will
increase the occurrence of conditions that
favour the spread of water-borne disease.
Increases in temperature and humidity result
directly in increased rates of reproduction and
survival of bacterial, protozoan and viral
pathogens. Many diarrhoeal diseases, which
can be transmitted via multiple routes, peak in
the hottest months of the year, e.g. Salmonella
and Shigella.

In situations of drought, the reduced water
supply results in an increased rate of water-
borne diseasedue to both physical and human
factors: there is an increased concentration of
pathogens in water sources as pathogens
multiply at an increased rate, and the volume
of water decreases; people are forced to use
more contaminated sources as their preferred
source runs out; and there will be increased
concentrations of people around the remaining
water points.

1 Kovats, S., Ebi, K.L. and Menne, B. 2003 Methods of assessing
human health vulnerability and public health adaptation to
climate change. WMO and UNEP.

Floods can result in acute health impacts for
vulnerable regions, through increases in
infectious diseases increases in respiratory and
diarrhoeal diseases because of crowding of
survivors, often with limited shelter and access
to potable water. Floods can also disrupt water
supply or sewerage systems, and lead to
exposure to dangerous chemicals or pathogens
released from storage sites and waste disposal
sites. Sudden onset of floods can also cause
injury, and the impact on livelihoods causes
increased anxiety and depression.

Vector-borne diseases

Vector-borne infectious diseases, such as
malaria and dengue fever, have a significant
impact on health and poverty. Currently,
approximately 40% of the world's population is
at risk from malaria, and this is projected to
increase to 80% by 2080. More than half the
world's population live in areas at risk of
dengue fever.

Climate change will modify the dispersal,
reproduction, maturation and survival rate of
vector species and consequently alter disease
transmission. Temperature, humidity, rainfall,
soil moisture and the rising sea level are
changes in climate that have implications for
disease transmission. The following vector-
borne diseases are considered sensitive to
climate change:

• Malaria - transmitted by mosquitoes in
tropical areas;

• Dengue - transmitted by mosquitoes;

• Schistosomiasis - transmitted by flat worm;
and

• Tick-borne diseases.

Climate already
plays a significant
role in health
Our current climate has a number of
implications for health of the poor and their
livestock. Current climate affects health
outcomes through:

• 'Climate envelopes' i.e. areas of a particular
climate and ecosystem;

• Seasonality;

• Inter-annual variability;

• Climate extremes (shocks);and

• Climate shifts (decadal).



04 The impact of climate change
on the health of the poor
Climatic variability already significantly affects the health of
the poor. Climate change increases these challenges.

Our current climate has a number of
implications for the health of the poor. Different
aspects of the climate (including average
climate conditions, seasonality and climate
extremes)affect health: e.g. vector diseasessuch
as malaria are limited by temperature and
humidity; outbreaks of cholera often show
seasonality; and climate extremes can have a
number of health impacts from flooding, heat
wavesand wind-storms.

Responding to these challenges requires us to
reduce the vulnerability of the poor more
generally and to improve planning to take
into account the impacts of increasing
climate variability.

Climate and health
The Millennium Development Goals (MDGs)
recognise the role of poor health in increasing
the vulnerability of individuals of certain age
groups, gender and social status, and of
perpetuating vulnerability by hindering
education and livelihoods.

Climate change will worsen health principally
through: increased vulnerability to poor health
due to reduced food security and water
security; water-borne diseases associated with
reduced water quality due to floods and
drought; more favourable conditions for the



Africa's largely agricultural or intermediate
economies, a review of the impact of short-
term climate variability will provide an
essential starting point.

Further details are provided in:

• Key sheet 10 Climate change in Africa.

Asia

Asia's high climatic variability and frequent
climate extremes - including floods, cyclones,
heat waves, and high variability in rainfall
-keep millions of poor people vulnerable and
unable to escape a cycle of poverty.

The issuesto addressare:

• Mainstreaming of disaster management,
taking a pro-active approach to risk reduction,
by supporting the poor to manage their risks
and providing effective government services
that reduce risks, improve preparedness and
enable rapid recovery;

• Integrate climate scenarios into
macroeconomic forecasts, and fiscal and
economic policies, building in flexibility to
accommodate changes in climate that may
occur in the future; and

• Adjust analysis that feeds into PRS(Poverty
Reduction Strategy) processes and sector-
wide assistance programmes (such as
agriculture and health) to take account of
increasing climate variability.

Further details are provided in:

• Key sheet 11 Climate change in Asia.

Latin America

The poor in Latin America are already
vulnerable to the climate, especially hurricanes
and the effects of EI Nino. Climate change
will worsen these risks, with an increasing
frequency and severity of EI Nino, storms
and hurricanes.

The issuesto addressare:

• Understand the vulnerabilities and capacities
of the poor to identify appropriate strategies
to support their response options. If carried
out using a participatory approach, it can
help communities recognise their risks;

• Support the coping strategies of the poor by
improving opportunities and empowerment
through recognising land rights, supporting
communal action, and improved access
to private sector services, for example
financial services;
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• Take governmental action to reduce risks by
the delivery of essential services, establishing
early warning systems and disaster
management, addressing environmental
degradation, and land use planning; and

• Integrate climate risks into development and
economic planning, avoiding misconceived
policies that increase the vulnerability of
the poor.

In some Latin American countries, poverty
reduction strategy processes, and other
national level policy frameworks, can be used
to address climate risks and incorporate
measures to reduce these risks faced by the
poor. This complements actions to achieve pro-
poor economic growth through reducing
inequality and marginalisation, improving
employment opportunities for the poor, and
providing effective social protection.

Further details are provided in:

• Keysheet 12 Climate change in LatinAmerica.

The international
response
DFID will continue to work to ensure
the UN FCCC integrates the needs and
realities of developing countries in
international policy making and, conversely,
help developing countries interpret what
international policy outcomes mean in terms of
development responses,

The IPCChasplayed a key role in reviewing and
synthesising information about cI imate change,
its impacts, and potential adaptation measures,
with a view to informing the negotiations of the
UN FrameworkConvention on Climate Change.
This knowledge needs to be made more
accessible to decision makers, development
agencies, and civil society in order to enable
them to use it to inform their own work. DFID
will encourage the IPCC and the international
climate researchcommunity to reflect the needs
of poor countries and address basic climate
research and weather forecasting required for
climate-resilient development.

Knowledge generation and dissemination will
be essential for mainstreaming climate risks
into poverty reduction strategies. Key areas
where better analysis is required are:

• Seasonal forecasting to help identify climate
change fluctuations;
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governance, including an active civil society,
and open, transparent, and accountable policy
and decision-making processes: recognising
the risks of climate should give added urgency
to apply these approaches. For example,
experience shows that publ ic accountabi Iity
has been essential to flood protection in
Bangladesh (Box 3).

Box 3

Increasing public
accountability for flood
protection in Bangladesh
During the disastrous floods of 2002 in
Bangladesh, 800km of embankments
failed to prevent 20% crop damage and
left 1.4 million people food-insecure.
Corruption and insufficient public
accountability were found to have
prevented the effective construction and
maintenance of embankments. Since
the 2002 disaster, elected officials have
been involved in maintenance of
embankments and a citizen monitoring
system has been set up to increase the
public accountability of flood protection
and avoid its failure in the future.

• Social protection and disaster management;
and

3. Focused adjustments of key policies

Some approaches to poverty eradication may
be directly challenged by the climate -
particularly economic growth in agricultural
economies, reducing the vulnerability of the
poor, and strategiesfor improving health.

A 'stop and think' assessmentof the impact of
climate on a national basis will reveal the
specific measures required to ensure that these
approaches are resilient to the climate. These
might include:

• Ensuring that infrastructure and development
plans for pro-poor economic growth are
resilient to climatic variability; and

• Enhanced policies and institutional
mechanisms for reducing the vulnerability of
the poor to shocks.

Many of the tools required for putting this
approach into practice already exist, and can
be built upon, or developed to ensure they are
poverty-targeted, for example:

• Insurance.

For examples of climate adaptation activities,
please refer to:

• Key sheet 06 Adaptation to climate change:
Making development disaster-proof;

• Key sheet 07 Adaptation to climate change:
The right information can help the poor to cope;

• Key sheet 08 Adaptation to climate change:
Can insurance reduce the vulnerability of the
poor? and

• Key sheet 09 Taking initial steps towards
adaptation.

What are the likely
priorities?
Africa

In Africa, climate variability drives huge
allocations of emergency resources and affects
everyth ing from health and infrastructu re
planning to public finances and budget
support debates.

A 'relief culture' - in which local and national
authorities rely on humanitarian agencies to
addresshumanitarian crises - must be avoided.
Currently, drought and climate variability are
more often planned for as extreme events
rather than as a cycl ical weather event. The
alternative is a 'risk reduction' or risk
management culture, providing coordinated
social protection, preventative measures,
carefully targeted relief, and promoting
increased resilience through access to markets
and income-generating opportunities.

Africa is in need of urgent effective development
action, which, by definition, is resilient to
current and increasing climate variability. It is
necessaryto strengthen systemsfor coping with
climate variability and reducing vulnerability,
and to integrate these into planning.
Strengthened systems for coping with current
climate variability will enable Africa to address
the longer-term impacts of climate change.

There is the opportunity to achieve better
integration of climate risks in development
through the PRSPs(Poverty Reduction Strategy
Processes)and similar processes,which should
contain realistic growth predictions and
plans that reflect the impacts of climate. For



• Regional climate predictions to ensure that
responses to climate variability do not
increase vulnerabilities over the longer-term;

• More evidence of effective responses by
households and governments to current and
increasing climate variability. This can inform
the identification of effective adaptation
responses;and

• Relationships between individuals and
the state in handling risk, and how
collective action can be formed to support
adaptive capacity.
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Further reading
Adger, W.N, Huq, 5., Brown, K., Conway, D.,
and Hulme, M. 2003 Adaptation to climate
change in the developing world. Progressin
Development Studies 3 (3): 179-195.

Huq, 5., Rahman, A., Konate, M., Sokona,Y.,
Reid, H. 2003 Mainstreaming Adaptation to
Climate Change in Least Developed Countries .
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• This requires responses that build the
resilience of communities and their
Iivel ihoods to shocks of all ki nds, not on Iy
climatic extremes. This is good development
practice in itself.

Renegotiate the sharing of risks

SuccessfuI responses to cl imate change wi II
entail the renegotiation of risk-bearing and
sharing between individuals, civil society,
states, and the international community.
Collective action at varying scales will be
central to strengthening the range of options to
respond to increasing climate variability.

What does this mean
in practice?
Three practical steps offer a route to achieve
development policies and practices that build
resilience to the climate:

1. Stop and think about the potential impact of
the climate and future climate change on
national strategies for poverty reduction,
economic growth, or sectoral plans;

2. Address aspects of poverty eradication
strategies that are of increased urgency due
to the climate; and

3. Make focused adjustments
national strategies that
compromised by the climate.

in aspects of
are directly

1. Stop and think

Internal ising climate vulnerability into the
development process, both within
development agencies as well as within
developing countries, will require assessments
of current and future climate vulnerability.
Assessments of people's vulnerability to
climate, of the likely effects on economies and
poverty, and of whether policies are 'weather-
proof' are an essential starting point. These
must be based on poor people's direct
experience of coping with climatic variability
or climatic trends over recent years. Longer-
term climate predictions can inform strategic
decisions about the approach and location of
development interventions. A key challenge is
to integrate understanding of climate change
and vulnerability into poverty assessments,at
national or local levels.

• To enable these assessments to be most
robust and to be continuously revised, the
use of short-term and medium-term climate

monitoring should be strengthened. It is
important that this monitoring is not
dominated by meteorology, but focuses on
how climate is affecting poor people's
livelihoods, and how the poor perceive this.

• Poor people require access to good
quality information about climate including
early warning systems and information
distribution systems that help to anticipate
and prevent disasters.

• Communities must be empowered to
participate in assessments and have full
accessto climate information systems.

• Assessmentof vulnerability to the climate must
be integrated into macroeconomic projections.

Assessment-related activities should build on
the significant work already undertaken by
many countries to prepare vulnerability
assessments in the framework of the
preparation of National Communications to the
UNFCCC. National Communications, regional
assessments,and National Action Programmes
for Adaptation (NAPAs) for Mongolia,
Maldives, Yemen, Pacific and Caribbean Small
Island States, Ethiopia, Malawi, The Gambia,
Mozambique, Bhutan and Nepal indicate that
the best of these have been developed from
the perspective of a sustainable livelihoods
approach, giving emphasis to the impact of the
climate on people's lives, instead of solely
focusing on physical and natural changes.

Protecti ng development interventions from
climate risks requires information on the
climate, discussed in:

• Key sheet 07 Adaptation to climate change:
The right information can help the poor to cope.

2. Increasingly urgent actions

In many cases, responses to climate change
may be a case of strengthening current
development activities, rather than doing
anything differently. For example in
Bangladesh, action is being taken to improve
the effectiveness of early warning systems,
micro-finance and insurance, livelihood
diversification and, in the most vulnerable
areas, coastal zone planning. In Africa,
improving the resilience of food security
systems against increasing climate variability
may bolster the need to improve existing food
intervention systems.

The capacity to adapt will be strengthened by
making progress in areas of mainstream
development activity, especially improved



Box 1

Estimating the poverty
impacts of disasters In
Nicaragua
A household-based model predicting
the number of people in Nicaragua that
fall under the poverty line shows that
by 2008, with the current pro-poor
policies, the number of people in
poverty could decrease by 500,000.
However, if the impacts of a disaster are
included, and no additional investment
is given to reconstruct and provide
relief, the number of people moving out
of poverty stalls.

• Exposure of already vulnerable people and
countries to increasing levels of climate risk.

Although ensuring the long-term stabilisation of
GHG concentrations is essential, and DFID
will continue to contribute to the formal
processes for reducing future greenhouse gas
emissions, we must also recognise that climate
change is now already inevitable.

Further analysis on the impact of climate
change on poverty is provided in the following
key sheets:

• Key sheet01 Climate changedeepenspoverty
and challengespoverty reduction strategies;

• Key sheet 02 The impact of climate change
on pro poor growth;

• Key sheet 03 The impact of climate change
on the vulnerability of the poor; and

• Key sheet 04 The impact of climate change
on the health of the poor.

The country-level
response
In some cases climate change adds urgency to
current activities on improving policies and
institutional mechanisms that impact on the
poor; in other instancesthere may be a case for
changes in planning or institutional reform to
take account of climate risks; in other cases it
could be question of building in additional
ampl itudes in infrastructure investments.
Whatever the response, it should be an integral
part of development planning.
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Integrate climate into poverty reduction

Reducing the impact of variability in today's
climate on poor people must be placed at the
heart of development policy, rather than
treated as a separate issue. Treating climate
issues as separate, or distinct from central
policy-making will ensure their neglect at the
highest policy levels.

• Mainstreaming will ensure consistency
between action to achieve adaptation to
climate change and action for poverty
eradication. Separation of the two runs the
risk of: (i) adaptation policies being
inadvertently antagonistic to development
and poverty reduction policies; or conversely
(ii) development policies inadvertently
increasing people's vulnerability to adverse
cI imatic factors.

• Improving the resilience of countries and
poor people to cope with variability in
today's climate is the starting point in
adapting to climate change.

Box 2

Coping with today's
cI imate and the
future climate
People in developing countries have
developed coping strategies for dealing
with an unpredictable climate over
centuries. But changes in the climate are
now more persistentand more extensive.

CI imate change may change the pattern
or map of the current vulnerability of the
world's poor, and may result in:

• The breaching of critical thresholds in
the climate, giving rise to a step
change to a very different climate in
some areas;

• A rate and magnitude of change that is
unprecedented in human history; and

• A frequency and intensity of extreme
weather events that overcome people's
ability to recover between each event.

Further research on vulnerability and
climate change may be able to identify
how effective institutional and household-
level responsecapabilities are in the face
of increasingclimate variability.



This key sheet is part of a series aimed at DFID staff and
development partners examining the impact of climate
change on poverty, and exploring tools for adaptation to
climate change.

Responding to the risks of climate
change: Are different approaches
to poverty eradication necessary?
Reducing the vulnerability of the poor to current climate
variability is the starting point for adaptation to climate change.
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Climatic variability is a fundamental driver of
poverty in poor countries. The climate is
changing and it is highly likely that it will
worsen poverty and hinder efforts to achieve
the Millennium Development Goals. The poor
cannot cope with current climatic variation in
many parts of the world, but this issue is often
ignored in poverty assessments or national
development planning.

Reponses to existing climatic variability
should be mainstreamed into national
development plans and processes. Current
responses by individuals and governments to
the impacts of climate variability can be used
as the basis for adaptation to the increasing
climate variability that will be associated with
longer-term climate change.

The impact of climate
change on poverty
Climate change is likely to worsen poverty and
will almost certainly make the process of
eradicating poverty more difficult becauseof the:

• Negative effect on economic growth - the
rate and pattern of which is critical to
eradicating poverty (for example, see Box 1);

• Direct effects on poor people's livelihoods
and the assetsupon which they depend; and



Further reading
Living with Risk: A global review of disaster
reduction initiatives:
http://www.unisdr.orglunisdr

ProVention Consortium:
Risk reduction partnership:
http://www. proventionconsorti um.org/
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•

The NAPA process in each country
involves key ministries, NGOs,
researchers,businessesand communities
pulling together what is known about
risks and vu Inerabi Iity and, for the fi rst
time, coming up with priorities for
building adaptive capacity. In addition to
conventional disaster management
measures,NAPAsalso offer the chance to
identify more long-term sustainable
adaptation options such as climate-
sensitive land-use plann ing and
sustainable livelihoods options.

Box 4

National Adaptation
Programmes for
Action (NAPA)

The following key sheetsexamine further issues
of adaptation:

• Key Sheet 05 Responding to the risks of
cI imate change: Are different approaches to
poverty eradication necessary?

• Key sheet 07 Adaptation to climate change:
The right information can help the poor to cope.

• Key sheet 08 Adaptation to climate change:
Can insurance reduce the vulnerability of
the poor?

• Key sheet 09 Taking initial steps towards
adaptation.

The country-level
response
There are a number of opportunities for the
international community to stimulate better
integration of climate change and risk reduction
into development programmesand policies:

• Use vulnerability assessmentsand a growing
understanding of all hazards (including
climatic) to understand and address the
current and changing vulnerability context of
poor communities;

• Build on and scale-up experience of good
practice developed in risk reduction
approaches to disaster management and
social protection and promote understanding
between these areasof expertise;

• Take opportunities to rebuild more resilient
livelihoods in the aftermath of disasters;

• Ensure risk reduction is strategically
integrated within each sector so that general
vu Inerabi Iities are reduced and specific
hazards are addressed. This will require
integration of risk reduction into key
planning processes,ensuring that an enabling
environment, in terms of governance, is
created;

• Ensure that wider economic and social
policies provide opportunities for the poor
and do not inadvertently increase the poor's
vulnerability to climate change;

• Support empowerment of the poor to
demand services that will help them manage
their risks; and

• Use climate change asan opportunity to scale
up risk reduction and identify the processes
by which the risk reduction agenda can be
driven forward, for example, through NAPAs.
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defences that were designed for a certain level
of floods became counter-productive, trapping
floodwaters and prolonging floods during the
1999 disaster. In the sameway, social protection
measures that do not take account of climatic
shocksand climatic variability are basedon only
part of the picture. Climatic shocks must not be
seen as a single issue but be understood to be
part of the fuII range of shocks and stressesthat
the poor are exposed to. The integration of
climate change into risk management practices
is currently underway in Bangladesh under a
DFID-funded programme (Box 2).

Box 2

Taking account of longer-
term predictions
The government in Bangladesh,supported
by DFID and UNDP, is starting the process
of integrating long-term climate risks into
disaster management. Climate and water
resources projections will provide critical
information for mapping vulnerable areas
and communities. The Ministry of Disaster
Relief and Management will then work
with local government, communities and
NGOs to develop long-term coping
strategies to supplement short-term
disaster relief efforts. For vulnerable
households this may mean diversifying
crops or moving out of agriculture
altogether, while for communities it
may mean better natural resources
management to provide natural protection
and climate-sensitive land use planning to
minimise future risks.

Risk reduction for sustaining poverty reduction

Significant climatic shocks can set back
developing countries' economies, wipe out
development gains,' and slow down the
achievement of pro-poor growth. Each sector
has a role to play in reducing risks to potential
shocks, including those resulting from
climatic variability.

As illustrated with the experience of 'acting for
today', there are a range of risk reduction
activities and social protection measures that
can be scaled up to reduce the vulnerability of
the poor. These should be integrated into key
planning strategies, such as poverty reduction

Box 3

Integrating risk
reduction into PRSPs
Mozambique published its Poverty
Reduction Strategy Paper (PRSP)in April
2001, and within it recognised the impact
of natural disasters on poverty, following
the devastating floods of 2000 and 2001.
The PRSP requires formulation of a
contingency plan for natural disasters
and increased capacity for predicting
extreme events. But taking a magnifying
glass to the PRSP reveals that risk
reduction is not addressed in all the
sectors, with noticeable gaps in the
infrastructure and health sectors. The
World Bank's staff assessment suggests
that greater appreciation of the risks of
natural disasters to each sector is
warranted, and in the light of the severe
impacts of extreme events, a priority for
social protection should be retained. By
contrast, the Bangladesh interim Poverty
Reduction Strategy Paper (i-PRSP) has
effectively included risk reduction in each
sector after involvement of the civil society
groups that pressedfor this approach.

strategyprocesses(Box 3), taking a participatory
approach to enable civil society to engage in
and reinforce risk reduction measures.

Donor policies can also reflect a risk reduction
stance. The Inter-American Development Bank
(lOB) is currently developing a series
of checklists to ensure that disaster risks
are accounted for in all their policies
and programmes.

Climate change and risk reduction

Climate change increases the urgency of
disaster-proofing development. It also forces us
to look at the longer-term and take strategic
action to reduce underlying vulnerabilities.
Reducing vulnerability to climate change needs
to take into account all the factors that increase
risks for the poor and developing countries,
and be integrated into poverty reduction rather
than addressed as a separate issue. National
Vulnerability and Adaptation Assessmentsand
National Adaptation Programmes for Action
(NAPAs) can be used as tools to drive this
agenda (Box 4).
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protection, risk management strategies use
measuresin three areas:

• To prevent shocks that have a negative
impact on the poor;

• To reduce the impact of such shocks; and

• To support affected people to cope with the
shock and recover.

In all cases, risk reduction must be part of
reducing general poverty that is at the root of
people's vulnerability. This will involve taking
into accou nt the fu II range of shocks and
stresses, and supporting social inclusion and
empowerment of the poor.

Experience in the area of risk
reduction includes:

Community preparedness

Over 7,000 deaths were reported in Honduras
as a result of Hurricane Mitch. However, La
Masica stands out from surrounding
communities, as there were no reported
fatalities. This outcome has been directly
attributed to a community emergency
preparednessprogramme that began six months
before the disaster.The programme involved the
establishmentof networks of local organisations
taking part in activities such as risk mapping,
vulnerability assessmentsacrossdifferent social
and gender groups, and setting up an early
warning system. After Mitch, efforts were
focused on rehabilitation of water, health, and
education facilities and households, as well as
roads, bridges, and drainage, all as part of an
initiative to reduce vulnerability and increase
resilience to a future event.

Enhancing natural resilience

Following the 1998 floods in southern and
central China, the government formally
recognised the role of deforestation in
worsening the damage. The state council has
prohibited further land reclamation within the
basin's floodplain and stepped up efforts to
reforest the watershed - the forests have been
estimated to be 10 times more valuable as
flood defences than for logging.

Microcredit

Building on existing microcredit schemes for
the poor may provide a useful means of
insuring the livelihood assetsof the poor from
natural disaster risk. Typically microcredit helps
to diversify household livelihoods away from a

dependence on male agricultural labour.
Microfinance can reduce a household's risk by
involving women, spreading activities
throughout the year, and investing in more
portable assets, which can either be moved
when disaster strikes or sold to ease immediate
needs. Researchon the Grameen and Proshika
microcredit schemes in Bangladesh suggests
that they achieve exactly that.

Safety nets

As well as practical relief following disasters
(food aid, health services), carefully designed
safety nets are needed to ensure poor
households can rebuild productive livelihoods
and are not trapped in a cycle of vulnerability.
These need to build on existing public
programmes and individual coping strategies.

V>
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Acti ng for tomorrow
Many developing countries are not coping with
current climate extremes. Yet climate change
may result in even more frequent or severe
disasters and climatic shocks than have been
experienced to date.

Embracing climate change challenges

Risk reduction that does not account for climate
change can lead to mal-adaptation, as in
Bangladesh, where poorly maintained flood
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Setting back poverty reduction

Shocks can worsen existing poverty or
push people into poverty by affecting their
livelihoods, health, and opportunities. The costs
of coping with a shock (such as an extreme
weather event) and the subsequent costs of
recovery can wipe out any gains that may
have been made through poverty reduction
programmes or pro-poor economic growth.

During climatic shocks, poor households may
lose lives, property, and other assets (trees, farm
equipment, livestock). Following climatic
shocks, there may be reduced food security or
increased health problems, with children
particularly susceptible to waterborne diarrhoeal
diseases. Poor households are the least able to
recover and rebuild livelihoods, and may be
forced to sell remaining assets, migrate, take
children out of school, or go into debt. Female-
headed households in developing countries are
amongst those most asset-poor and have been
found to be among those most affected by
natural disasters.

This is explored in more detail in the following
key sheets:

• Key sheet 02 The impact of climate change
on pro-poor growth;

• Key sheet 03 The impact of climate change
on the vulnerability of the poor; and

• Key sheet 04 The impact of cl imate change
on the health of the poor.

Acti ng for today
tWhile we cannot do away with natural
bezerds, we can eliminate those that we ceuse,
minimize those we execerbete, and reduce our
vulnerability to most:' (Abramovitz, 2001)

Disasters and the impacts of climatic shocks
expose underlying vulnerability and lack of
capacity. Hurricane Lenny in 1999 exposed the
inadequacies of sea defences and the
considerable vulnerability of the road network
in the state of Dominica. The lack of
preparedness stemmed from a perception that
the island is exposed and there is Iittle that can
be done. Yet the opposite is true: experience
from disaster management and social
protection is showing that lives, livelihoods,
and economies can be protected through
effective risk assessment and risk reduction at
the individual, household, community, NGO,
government, and private sector levels.

Disaster management has developed and
matured over the years to focus its efforts on
prevention and preparedness for disasters (Box
1). Disaster management now embraces an
approach that integrates risk identification, risk
reduction, and risk transfer. Social protection is
also a developing risk reduction approach that
focuses on reducing vulnerability to shocks in
order to reduce impacts and prevent a slide
into greater poverty.

Box 1

Reversing the CNN effect
The media images that follow a natural
disaster are often said to create a 'CNN
effect', where the sight of human suffering
releases large amounts of aid, perhaps not
available prior to the crisis. While disaster
response and rehabi Iitation is essential to
save lives and livelihoods, the past 20
years have seen the recognition of the role
of risk reduction and preparedness. On
average, US$l invested in mitigation can
save US$7 in disaster recovery costs
(Abramovitz, 2001). As Kofi Annan stated,
'While we cannot stop the forces of
nature, we can and must prevent them
from turning into major social and
economic disasters' (UNSG, 1998).

Risk reduction

There is a vast resource of experience in
identifying risks and implementing risk
reduction to reduce overall vulnerability and
promote community resilience.

a) Knowing the risks

Risk identification is the first step towards
disaster-proofing development and includes
assessment of both the hazard (shock or stress)
and vulnerabilities and capacities.

A network of NGOs in the Philippines found
that simply through the process of undertaking
a vulnerability assessment, communities
became more aware of their risks and how they
could address them.

b) A range of options

Risk reduction activities are diverse and some
will be more appropriate in different contexts
and according to the identified risks. Within
both disaster management and social
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inflation, and war and conflict, either on a
large scale or in localised areas.

• 'Out of the 40 worst catastrophes between
7970 and 2007, all but two have been in
developing countries, and almost half were
cI imate-related.'
(SwissReinsurance,Sigma No. 1/2002)

Natural disasters related to existing climate
variability frequently occur in the poorest
countries and the poor are usually the hardest
hit. In responding to the potential increase in
natural disasters due to climate change,
lessons can be learned from coping
with existing climate variability. Climate
change may result in more frequent or severe
disasters and climatic shocks than
experienced to date, so this provides further
grounds for integrating risk management into
development practices, and for considering
strategically how to integrate long-term
climatic change into risk management.

Average temperatures are rising and dramatic
and variable changes to extreme events are
occurring due to climate change. It is not
possible to predict the future frequency or
timings of extreme eventsbut there is consensus

2

that the risk of drought, flooding, and cyclone
damage is increasingand will continue to do so.
Temperature increaseswill also causesea levels
to rise, increasing the risk of coastal flooding,
and EI Nino weather patterns are predicted to
become more common across most of the
Pacific. It is estimated that by 2080 climate
change and current social trends will lead to a
ten-fold increase in the number of people
affected by flooding across rural areas, cities,
and coastlines.

Increasing vulnerability

Current trends including globalisation, the
spread of AIDS, environmental degradation,
and increasing urbanisation are all contributing
to an increase in vulnerability of populations
within developing countries.

• By 2010 there are expected to be more than
500 cities with more than 1 million
inhabitants. The situation will be made
worse in developing countries with
overcrowded conditions and low quality
infrastructure and services.

• Natural protection is being eroded with the
gradual lossof coastal protection, in the form
of mangrove forests, and flood protection, in
the form of wetlands, as these are drained
and developed.

The financial impact

The frequency and severity of natural disasters,
exacerbated by rising GHG atmospheric
concentrations and increasingly vu Inerable
populations, have immediate impacts on
the poor. Following the 2000 floods in
Mozambique the real annual growth rate
fell by 7%, 700 people were killed, 150,000
homes were washed away, and numerous
livelihoods were affected.

As seen in Mozambique, disasters are
devastating for developing country economies
and recovery is slow. The immediate effect on
growth in developing countries is typically 20
times worse than in industrial countries subject
to similar natural disasters. For instance, the
losses in Honduras and Nicaragua from
Hurricane Mitch totalled more than the
combined GOP of both countries, putting
development back 20 years. Asia is also
badly affected, suffering 45% of the recorded
economic lossesdue to disastersbetween 1985
and 1999. This results in not only a loss of
infrastructure and industry but also a loss of
development opportunities as funds are
diverted into relief and rehabilitation.



06 Adaptation to climate
change: Maki ng
development disaster-proof
Climate change increases the urgency of integrating risk
management into development interventions.

Climate change will increase the poor's
vulnerability and make pro-poor growth more
difficult. The poor's range of response options
to climate variability is known as their adaptive
capacity. The poor's 'adaptive capacity' is
supported by macro-level policy and
institutions and mechanisms and should be
reflected in developing planning.

Ensuring that planning processes integrate
climate riskswill require 'risk identification', i.e.
bringing together and effectively disseminating
information on vulnerability and hazards. It will
also require a range of risk reduction and risk
spreadingoptions (seeFigure1).

Natural disasters and
climate change
Natural disasters can result from either slow
onset (e.g. drought) or rapid onset hazards (e.g.
earthquakes, cyclones) when combined with
highly vulnerable populations. Disasters have
traditionally been seen as events that affect a
large population but they are in fact any shock
that hasan impact on communities so that their
capacity to cope is overwhelmed. This can
include climatic variability, earthquakes,
HIV/AIDS, seasonal volatility in prices,
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DFID has supported the development of the PC
version of the Hadley Centre'smodel - 'PRECIS'
- which has now been run for the Indian
subcontinent and southern Africa. The model is
designed for use by local meteorological offices
or research institutes with support from the
Hadley Centre. In Bangladesh, a DFID-funded
programme will use the PRECISmodel and will
also develop the process for integrating climate
predictions into disaster management and pro-
poor development. The Bangladeshproject will
include collection of the required
meteorological data to validate models,
vulnerability assessmentsof communities, and a
process of interpreting and communicating
appropriate information to a range of targets
including ministries, municipalities, media,
communities, businessesand individuals.

To tackle gaps in observational climate data
that are necessary for predicting long-term
climate change, a decision was taken at the 9th
conference of the UNFCCC (COP 9) in
December 2003), to establish the Global
Climate Observing System Cooperation
Mechanism, by members of the sponsoring
agencies of the Global Climate Observing
System (GCOS) under the guidance of the
GCOS steering committee (seeBox 6).

Box 6

The Global Climate
Observi ng System (GCOS)
The GCOS, a collection of different
networks observing the atmospheric,
oceanic and terrestrial environments,
publ ished a 'Second Adequacy Report'
in 2002, showing that many of the
networks continue to be incomplete. It
even stated that some are in decline, in
particular in developing countries.
Mechanisms of support for developing
countries (e.g. bilateral agreements, and
the World Meteorological Organisation's
Voluntary Co-operation Programme)
have existed for many years. However
they have not prevented these
deficiencies, so the need for a new
initiative - the GCOS - was recognised.

TheGCOSwill depend on existing funding
routes.The UK is a member by virtue of its
participation in the Voluntary Cooperation
Programme, and will consider additional
financial support to the GCOS after the
preparation of an implementation plan,
forecastfor late 2004.

The country-level
response
There are a number of opportunities for the
international community to stimulate improved
use of short-, medium- and longer-term climate
data to reduce the vulnerability of the poor:

• Support participative research (such as
vuInerabi Iity assessments)wh ich identify the
type of information that end-users need in
order to inform decision-making;

• Support the feeding in of this participative
research into national development planning;

• Stimulate and participating in fora, such as
the Regional SeasonalOutlooks, which assess
climate risks and disseminate information to
thosewho need it; and

• Influence other organisations within
developing countries - including other
development agencies, government
institutions responsible for meteorology and
climate prediction, disaster management
agencies,and the insurance sector - to ensure
that their work is relevant to developing
cou ntries and the most vu Inerable
communities within them.

• Co-ordinating with other departments of the
UK Government involved in filling gaps in
climate predictions and disseminating the
results (e.g. Department for Environment,
Food and Rural Affairs, Foreign and
Commonwealth Office, and the Hadley
Centre of the Ministry of Defence).

DFID is already working with meteorological
offices, disaster management agencies and
research institutes in identifying information
needsand filling gaps (e.g. by disseminating the
PRECISmodel through regional workshops).

The following key sheetsexamine further issues
of adaptation:

• Key Sheet 05 Responding to the risks of
climate change: Are different approaches to
poverty eradication necessary?

• Key sheet 06 Adaptation to cl imate change:
Making development disaster-proof;

• Key sheet 08 Adaptation to climate change:
Can insurance reduce the vulnerability of the
poor? and

• Key sheet 09 Taking initial steps towards
adaptation.
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Box 4

Regional Climate Outlook Fora NOAA
has been working on seasonal forecasts
in Africa since 1994, with three fora
covering West Africa, the Greater Horn
of Africa and Southern Africa (SADC
region) respectively. The Regional
Outlook Fora bring together national
and international meteorological offices
and information users.

Forameet prior to each rainy season (i.e.
October-March for southern Africa,
September-December for the Greater
Horn of Africa, and July-September for
West Africa) to analyse global climate
systemsand the rangeof predictions from
different meteorological offices, to
formulate a single set of predictions based
on consensus.The implications for farmers
and for food security are highlighted.

The forecasts are probabilistic (e.g. 'there
is a 60% likelihood that there will be
below normal rainfall', thereby allowing
for the possibility that wet conditions
could prevail). While the predictions in
southern Africa have been reasonably
accurate, predictions vary from year to
year with generally lower levels of
accuracy in EI Nino years. The fora have
always included application design
workshops, which involve the exploration
of the useof predictions with a number of
sectors, including agriculture, fisheries,
and water resources. For instance, the
2003 Regional Outlook Forum in Kenya
highlighted the cumulative impacts of
below normal rain predictions for Kenya
and Tanzania, following on from previous
low rainfall years. Representatives from
disaster management organisations and
the media attend, so they can play their
key role in disseminating climate
information acrossthe region.

A ....... ..-. •• __ _ ,_, ..........,--_., _ .. , _._ ....

Regional Climate Outlook Forum Seasonal Forecast for
rainfall and drought in Southern Africa 1997/8

Medium-term climate risk information is also
being used to inform preventative action in
other sectors. For instance, health early
warning systems are being developed that
use a combination of climate information,
vulnerability assessments and feedback from
survei Ilance networks. The World Health
Organisation (WHO) is currently promoting
a Malaria Early Warning System to allow
environmental controls and personal protective
measures (e.g. mosquito nets) to be put in
place (Box 5).

Box 5

World Health
Organisation: The Roll-
Back Malaria Initiative
This initiative has been developing a
Malaria EarlyWarning System (MEWS) in
order to identify populations at risk of
malaria epidemics and help co-ordinate
preventive and responsive interventions.
The framework for MEWS makes use of
climatic data, local environmental factors,
population movements, vulnerability
assessments, survei Ilance of malaria
morbidity and other health indicators. It
suggests the use of a simple three flag
warning system with responses based
on each level of risk, using indicators
and threshold diagnostics. There is an
opportunity for this systemto work closely
with Famine Early Warning Systems
(FEWS),and to be extended to cover other
climate-related diseases including river
valley fever (a virus affecting livestock),
and meningitis.

long-term risks

Long-term cI imate risk assessments are
available at a general level through Global
Climate Change models. Regional models are
also now being developed with a higher
resolution (typically 50 krrr') for limited areas
and for shorter periods (20 years or so). These
regional models give more useful information
for policy makers. The UK Department for
Environment, Food and Rural Affairs (DEFRA)
funds the development of the Hadley Centre's
Regional Climate Model and specific
collaborations focused on its use over India,
southern Africa and China.
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Information in the
toolkit for adaptation
The crucial role of climate information and
assessments is to provide an understanding
of how climate change increases the
vulnerability of the poor through the impact on
their livelihoods, health, and economic
opportunities. To avoid either under-investment
or over-investment in information gathering -
and ensure that this crucial role in adaptation is
fulfilled - the following approach is necessary:

• Adapting to the current climate (including
average conditions, seasons, climate
shocks and inter-annual variability) will
address part of the response to longer-term
changes in the climate. Information related to
climate risks in the short- and medium-term
will, therefore, be as important as long-
term predictions;

• Climatic information must be delivered and
disseminated in ways that increase its practical
value. This will require improved integration
with vulnerability assessments,and assessment
of risk. This is an iterative process and will
require co-ordination acrosssectorscollecting
thesedifferent types of information;

• Communities themselves will be an
important part of this process, providing
traditional means of forecasting and
surveillance data necessary in ground-
truthing predictions;

• Climate information should be integrated
into vu Inerabi Iity and risk assessments,
participatory poverty assessments, Poverty
Reduction Strategies (PRS) and other
planning processes.

New approaches
New and novel approaches to providing
information on hazards, vulnerabilities and
assessment of risks are being developed
across the range of short-, medium- and long-
term timeframes.

Short-term risks

Experience in Bangladesh has illustrated
how early warning systems can be
developed in close collaboration with
communities to disseminate very short-term
information on extreme climate events. The
cyclone early warning system has been
combined with capacity building of the
community in responding to the warnings, and

2 With the support of the United States Agency for International
Development (USAID), Institute for Climate Prediction (IRI), the
European Network for Research in Global Change (ENRICH), the
World Meteorological Organisation (WMO), the Inter-American
Institute for Global Change Research (IAI), and the UK Met Office.

has saved numerous lives (Box 3). A similar
approach is now being piloted with flood-
prone communities.

Box 3

Bangladesh cyclone
warn ing system: Prior
warn ing saves lives
A successful cyclone warning system,set
up in coastal communities along 710km
of Bangladesh's coastl ine, has saved
countless lives. The programme is run by
volunteers at the grassroots level and has
been developed into a highly efficient
system where warnings from the
Meteorological Office feed through a
number of chains to reach village-
level radios. Local volunteers combine
warnings with traditional weather
pred ictions and grou rid-truth the
forecasts by taki ng measurements of
wind speed and direction.

Similar approaches to flood warnings are
being piloted by the Government's Flood
Warning Centre, by turning meteorological
information into simple messages on
which people can act to protect
themselves and their assets. Support to
enable people to respond to the warnings
is key to the successof these initiatives.

Medium-term risks

Recent developments in forecasting the EINino
SouthernOscillation phenomenon haveallowed
meteorologists to give seasonal forecasts on
predicted occurrence of rainfall and drought.
The US National Oceanic and Atmospheric
Administration (NOAA), working with a number
of partners', has set up a series of Regional
Outlook Fora acrossAfrica, Latin America, the
Caribbean and South EastAsia. The fora bring
together a range of national and international
meteorologists to produce probabilistic,
consensus-based seasonal forecasts (Box 4) to
inform farmers, the Famine Early Warning
System(FEW5)and other interested parties.The
fora are supported by an ongoing programmeof
training) and research programmes. Current
research" is testing the statistical relationship
between seasonalclimate and long-term climate
change and the social response of southern
African farmers to seasonalforecasts.

3 The training program is managed jointly by US National Centres for
Environmental Prediction, the International Activities of the National
Weather Service, and the World Meteorological Organization.

4 Tyndall Centre research at Oxford University and the Stockholm
Environment Institute.



Box 2

Traditional weather
forecasti ng in the Andes
Farmers in some Peruvian and Bolivian
communities use observations from the
Pleiades star constellation to forecast
rainfall during the growing season.
Farmers observe the overall brightness,
the size, and the date of first appearance
and position of the brightest star to
assess when to plant for a successful
harvest of potatoes.

Scientists have found that the visibility of
the constellation is associated with the
warm phase of EI Nino. Andean farmers
have in effect been 'forecasti ng' EI Nino
for at least400 years.

Communities can make critical contributions to
understanding the wider context of shocks and
stressesthey experience, and by specifying the
type and form of climate information that could
help them to manage climate shocks and
variability. Communities can also provide vital
information in 'ground-truthing' forecasts and
providing surveillance data. There needs to be
improved dialogue between information
providers and policy-makers so that climate
information can be demand-driven and
correctly interpreted.

Challenges in
providing information
Despite the need for timely and well-targeted
information on climatic risks, there are
currently a number of gaps and challenges in
providing these needs.

Climate information is often not effectively
targeted or disseminated

An increasing amount of climate information
(in the form of weather forecasts, seasonal
forecasts and climate change scenarios) is
available and could be used for a range of
audiences and timeframes. However, the
information is not always delivered to potential
end-users (either strategic decision-makers,
communities or individuals) in an accessible
way so that they can interpret its relevance or
be aware of its use.

Lack of process in interpreting information

In some cases, information on climate
variability is available, but the process and the
capacity for integrating this information into
vulnerability and capacity assessments,to feed
into poverty reduction strategies and sectoral
planning, is lacking.

Predictions are difficult without
sufficient meteorological data

In many developing countries there is a lack of
historical meteorological data on which to base
more accurate future predictions. For example,
maps of changes in weather extremes
published in the 2001 report of the
Intergovernmental Panel on Climate Change
(IPCC) Third Assessment show no data for
South America, and large parts of Africa and
Asia, due to a lack of suitable observations.
Seasonalpredictions are lessof a problem and
have operated in southern Africa for several
yearswith relative accuracy.

Building on communities'
traditional approaches

Information should be provided to
communities in a way that builds on, rather
than weakens, their traditional approaches to
weather prediction. Providing locally relevant
information should build on the tools already
used in the local context.

Risk assessments are not available for the
shorter cycles of decision-making

Adapting to current climate variability is an
essential first step in adapting to future climate
change. However, rather than focusing on the
near future (i.e. the 5-10 year period favoured
for strategic and financial planning cycles in
government), most climate-risk assessments
look to the distant future (i.e. 20, 50 or 80
yearsahead).

Integrating longer-term trends into
approaches to address vulnerability
to the current climate

Tracking longer-term climate trends, and
integrating this information with approaches to
deal with current climate variability, can ensure
that these approaches do not inadvertently
increase vulnerabilities to longer-term climate
change. However, the lack of observational
climate data, in Africa particularly, is
recognised as a constraint to understanding
current and future climate variability.



Box 1

Timescales and audiences for information

Required hazard
information and
tools

Required
vulnerability
information

Process of
assessing the
risks

Target audiences

Short-term weather forecasts (1-5 days)

Medium range weather forecasts and seasonal climate predictions (5-20 days)

Examples of
outputs and
dissemination

Vulnerability Seasonal Organisations Early warning
assessmentsof planning involved in systems for disease
communities, methods that seasonal planning outbreaks, maps of
infrastructu re can incorporate e.g. extension forecasti ng food
and economies. cI imate data services, farmers, insecurity, and

and act upon it. international maps of
disaster agencies, vulnerability
insurance markets. floods.

Forecasting
techniques.

Historic climate
data and
understanding
of seasonal
relationships.

Seasonal climate
forecasts of likely
extent of rainy
season.

Vulnerability
assessmentsof
communities,
infrastructu re
and property
for insurance.

Mapping
vulnerable
populations.

Vulnerable
populations who
may be affected
need warning of
upcoming extreme
events and what
action to take.

Simple messages
for early warning
systems for
extreme events
and weather
forecasts through
radio, TV and
emergency
networks.

Emergency
response
networks.

Insurance
companies.

Future-term climate change scenarios (e.g. 2020, 2050, 2080)

Historic Longer term Strategic Strategic planners Vulnerability maps
meteorological vu Inerabi Iity planning at national level, of communities,
data, global scenarios for systems that decision-makers or infrastructu res,
climate models communities can incorporate at all levels of with messages
and regional and regions. climate change government, on adaptation
climate models. predictions NGOs, and options.

into planning communities.
processes. Insurance and

financial markets.

3



However, this information needs to be well
targeted and interpreted so it can be used by
different audiences to manage risks. It is also
important to combine climate information
with other environmental data and with an
understandingof people's vulnerabilities.

Demand and timescales of information

Information requirements on climate risks relate
to different timescales, associatedwith different
audiences and means of communication (Box
1). For example, short-term weather forecasts,
including cyclones and flooding prediction, will
help communities save lives and property.
Medium-term, seasonalweather predictions can
assistfarmers, health service providers and food
security planners in preparing for famine or
disease outbreaks. Long-term climate change
scenarios of changing rainfall patterns,
temperature and sea level rise can inform more
strategic decisions about the approach and
location of development.

While farmers may use short-term forecasts to
decide when to plant or harvest crops, they
can use seasonal climate predictions to
decide which crops or cultivars to grow, and
use longer term climate scenarios to plan
migration, livelihood diversification or
alternative land-uses.

There is a also a need for clearer messages
concerning short and long term climate risks,
including numbers of people affected and
estimated economic impacts, that enable
governments' planning and finance departments
to act. The quantification of financial and
economic impacts is difficult, but is important
in highl ighting the cost-effectiveness of
integrating climate risks in comparison to a
business-as-usualapproach.

Combining vulnerability and
hazard information

Climate information on its own does not
always allow individuals, communities or
governments to assesstheir risks or undertake
risk reduction activities. Climate information
needs to be combined with a number of other
types of information to give an indication of
risk. For example, in the case of flooding it is
necessary to combine weather forecasts with
hydrological data to provide governments with
the likelihood of flooding and predicted
impacts according to known vulnerabilities.

There are a number of methodologies for
'vulnerability assessment' emerging, including

2

the Red Cross VuInerabi Iity and Capacity
Assessment, and the Action Aid Participatory
Vulnerability Assessment.Someof these can be
used to assessvulnerabilities at broad levels
across society.

The process of going through a vulnerability
and capacity mapping analysis with a flood-
prone community in Bhuj, India, allowed
the most vulnerable households to be identified
and simple actions to be taken to reduce
risks (Figure 1 illustrates the community risk
mapping exercise).

Figure 1. Community risk mapping
exercise from Bhuj, India

Effective dissemination

The key to the successful use of information is
presenting it in a form that is useful to the
audience. The elements to be considered will
include the message,delivery system,frequency,
languageand style of communication.

Short-term early warnings for cyclones may be
most effectively disseminated through popular
media such as the radio or TV, while longer-
term climate risks (incorporating vulnerabilities)
may be best illustrated through maps or GIS
databases,to allow planners to integrate a wide
range of information.

Community-level information

Climate information is so important to rural
communities that people everywhere already
use the available tools to forecast future harvest
conditions. For example, in the Andes, farmers
use star observations to forecast rainfall (Box 2).
By understanding traditional systemsof weather
or climate forecasting, we can see how best to
develop new, locally relevant methodologies.



Adaptation to climate change:
The right information can
help the poor to cope
Climatic information must be delivered and disseminated In

ways that increase its practical value to poverty eradication.

07

Climate change will increase the poor's
vulnerability and make pro-poor growth more
difficult. The poor's range of response options
to climate variability is known as their
'adaptive capacity'. The poor's adaptive
capacity is supported by macro-level policy
and institutions and mechanisms, and should
be reflected in development planning.

Ensuring that planning processes integrate
climate riskswill require 'risk identification', i.e.
bringing together and effectively disseminating
information on vulnerability and hazards. It will
also require a range of risk reduction and risk
spreadingoptions. This key sheetfocuseson the
information needed to understand climate risks
i.e. the first step in the approach.

Using information
about the climate
There is a fast-growing body of information on
the climate, including information about
current climatic variability, and improving
global and regional models of the future
climate. Understanding of climate systemsand
the ability to forecast short-term and medium-
term weather and seasonal climates' has also
improved over the past few decades.

1 'Short-term weather forecasts' are predictions of actual conditions for
up to 5 days. 'Medium-term weather forecasts' are predictions of
actual conditions for 5-20 days ahead. 'Seasonal climate forecasts' are
probabilistic forecasts, i.e. forecasts of likelihood, of the average values
of air temperature, humidity, rainfall, wind speed etc.
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New approaches:
for individuals
Novel approaches are also being developed to
spread the risks of the rural poor. To overcome
the problems of high administrative costs,
moral hazard, and covariance, the World Bank
and others are now exploring 'new generation'
microinsurance based on weather indices. The
key advantages to this kind of insurance are
that the trigger events (in most cases low
rainfall) and payouts can be independently
verified. There is therefore no need for costly
loss-adjustment or reliance on peer group
pressure, the traditional lever used by crop
insurance systemssuch as BASIX in India. This
can have a marked impact on premiums,
reducing them from an unaffordable 20%
of crop values to around 6% in a proposed
Ugandan scheme.

Indeed, insurance coverage could be extended
beyond farmers to include shopkeepers,traders,
landless labourers, and the urban poor - anyone
adversely affected by weather. Insurance 'units'
could be sold through banks, co-operatives, and
existing lottery schemes. There is also the
possibility of building weather insurance
explicitly into existing microcredit schemes,
which are already one of the main meansfor the
poor to reduce their vulnerability.

The country-level
response
There are several opportunities for the
international community to stimulate the
development of insurance as a tool for climate
change adaptation.

Support pilot projects at local, national and
regional levels that make affordable insurance
available to vulnerable individuals and
governments. This will require partnership
approaches between public and private sectors
and a better understanding of vulnerabilities
and the existing capacity that can be built on.
Lessonsfrom pilot projects will provide models
for scaling up and linking with international
insurance markets in order to spread risks.

Facilitate improved information-sharing and
more relevant information collection.
Insurance schemes have heavy information and
modelling needs (meteorological, geological,
climate predictive capacity, economic
vulnerability data, and tamperproof weather

monitoring data, for example), leading to
high administrative costs and unaffordable
premiums. However, much of this information
is also critical for pro-poor risk reduction and
disaster management. International agencies
can support active information-shari ng
between cl imate scientists, private sector
insurance providers, and governments.

Promote pro-poor insurance conditions.
Insurance need not simply offset risk: insurance
mechanisms can also be used to reinforce
appropriate responses to climate risks such as
building in safer locations, construction of
wind- and flood-proof housing, and crop and
livelihood diversification. Donors can assist by
encouraging new and existing insurance
and credit schemes to incorporate climate
'cond itiona Iity' terms. Post-d isaster
reconstruction works can focus on reinforcing
building codes, slum/neighbourhood
improvement schemes, and livelihood
strategiesthat spread risks.

The following key sheetsexamine further issues
of adaptation:

• Key Sheet 05 Responding to the risks of
climate change: Are different approaches to
poverty eradication necessary?

• Key sheet 06 Adaptation to climate change:
Making development disaster-proof;

• Key sheet 07 Adaptation to climate change:
The right information can help the poor to
cope; and

• Key sheet 09 Taking initial steps towards
adaptation.



extreme events (of the 1 in a 100 probability)
based on independently verified meteorological
data. This should assist the state to direct existing
funds to speedy recovery and may also improve
credit standing and the ability to borrow in times
of need. All stateswill pay a competitive flat rate
premium of 1% of the sum insured (based on
the expected impacts on their debt position)
regardless of their risk exposure. The scheme has
been developed by COMA Ltd and private
sector insurers Marsh & McLennan, and the first
taker - a risk-prone Central American country -
is expected to sign up shortly.

Pooled insurance

The Pacific Islands are hoping to develop a
more comprehensive insurance scheme that
will cover property and other assets and
provide funds for reconstruction costs. The first
steps in their investigation involve establishing
a GIS database on hazard risks (earthquake,
tsunami, slope failure, cyclone, and other
climate-related impacts, such as sea surge,
drought, and flooding) and vulnerable assets.
Potential impacts and costs of disasters can
then be illustrated, not just as the basis for
costing an insurance scheme, but also to
underpin other adaptation activities such as
town planning, post-disaster rehabilitation,
insurance industry assessments, and aid and
reconstruction activities.

Catastrophe financing instruments

Catastrophe bonds work through the creation
of a trust account by an insurance company
that enters into a reinsurance contract with
the insured entity - such as a risk-prone
government. The company then issues 'cat
bonds' to investors. If there is no catastrophe
and no loss occurs, investors receive a return of
principal and a stream of interest payments that
compensate them for the use of their funds and
their risk exposure. However, if a predefined
catastrophic event does occur, investors lose
their interest, principal, or both, and these
funds go to payoff the insured entity. Swaps
and options are similar, and involve a series of
fixed, predefined payments exchanged for a
series of floating payments, the values of which
turn on the occurrence of specified loss events.
In 1999, the cumulative volume of weather-
related bonds and derivatives was US$3 billion
growing to US$12 billion by 2003, of which
cat bonds accounted for nearly half.

Calamity funds

In Mexico, the Fund for Natural Disasters
(FONDEN) was established in 1996 with the
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Box 3

Weather index insurance
for the agricultural sector
Recognising the seriousness of climate and
weather-related risks to small farmers, the
World Bank is exploring how to provide
insurance based on weather events rather
than actual crop losses. Studies are being
undertaken in four countries - Ethiopia,
Morocco, Nicaragua and Tunisia - to see if
weather insurance is feasible.

Insurance will be sold in standard units (for
example, US$l 0 or US$l 00) and insurers
will payout for events such as extreme
weather (for example, where rainfall is 20
or 30% below the norm) that can be
measured at a regional weather station.
The advantage of this approach is that
everyone receives the same payout per
unit of insurance. Therefore, there is no
need to write individual contracts or
assess individual claims, thus reducing
costs. Pilot studies are building on
promising feasibility studies to identify
implementation issues.

Variants of the approach are also being
explored in other countries. In Mongolia
there are possibilities of piloting an insurance
product based on an index of local level
livestock mortality rates, while a weather
index insurance scheme has been designed
for the Centenary Rural Development Bank
in Uganda that is limited to bank customers.

A recent survey of risk management in rural
development suggests that, once the
implementation details of pilot schemes are
ironed out, such insurance instruments could
be widely used by the private insurance
industry. Once this starts to happen then
mutually beneficial partnerships between
international financiers and the poor may
begin to emerge.

support of international agencies. The fund
aims to help the government support poor
farmers and urban dwellers, who are otherwise
unable to afford private insurance, to finance
and transfer disaster risks to the private
sector, and to reduce the need to draw on
government budgets to meet reconstruction
needs. Financial instruments such as cat bonds
are used to underwrite the scheme.
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Insurance as a tool
for adaptation
Through its emphasis on risk and vulnerability
as an element of well being, the World Bank's
World Development Report of 2000/2001 has
focused attention on insurance as a means of
reducing vulnerability and aiding short-term
recovery. In addition, the Intergovernmental
Panel on Climate Change (IPCC) and
governments of climate-vulnerable developing
countries are beginning to recognise that
insurance must be a key element in the climate
change adaptation toolkit.

For governments, insurance can offset the costs
of reconstruction, recovery, and debt servicing.
Insurance payouts can also provide immediate
cashflow and avoid further debt accumulation.
In the medium and longer term, insurance
payouts can prevent resources being diverted
from pro-poor development paths. The options
open to governments include conventional
insurance and reinsurance in international
markets, group insurance with other
vulnerable countries, or self-insurance through
national funds, underwritten with novel
financial instruments.

For individuals and businesses, climate
insurance can help them survive the immediate
hardships of a disaster and allow them to
rehabi Iitate crops and busi nesses with the
minimum possible disruption.

Insurance can also be a factor in reducing
people's future vulnerability to climatic events:
insurance payouts following a disaster can
stipulate the reconstruction of infrastructure,
schools, and housing in lessvulnerable locations
and to climate-proof design standards; low-cost
adaptation techniques can be specified as a
condition of insurance policies; and lower
premiums can be charged for climate-proof
bu i Id ings, infrastructu re, and crops. Insurance
companies are already exploring this approach
in some developed countries.

New approaches:
for governments
The governments of risk-prone nations are
investigating and implementing various
practical new approaches to insurance to
reduce vulnerability.

The international insurance industry has
also been active in developing alternative

mechanisms for reinsuring risk and extending
the limits of insurability in disaster-prone areas.
These are designed to transfer insurance risk to
the capital markets and include catastrophe
bonds (see below), swaps, and options. These
markets, while still nascent, are growing fast.

Pooling cash reserves

The Eastern Caribbean Central Bank has, for
some time, been accumulating cash reserves
through mandatory contributions by member
governments as a form of group self-
insurance. These funds would then be used for
on-lending to members affected by natural
disasters. However, since the reserve pool
provides for repayable loans rather than
straight payouts, there has not yet been any
draw-down on the facility.

o
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Indemnifying debts

The Commonwealth and Smaller States Disaster
Management Scheme, established in 2002
under the auspices of the Commonwealth
Disaster Management Agency (CDMA), is
designed to provide affordable insurance so that
governments' outstanding loans can continue to
be serviced for up to three years following
natural disasters. Payouts will be triggered by



difficulties may be exacerbated by the
increasing risk and unpredictability of extreme
weather associatedwith climate change.

Even in developed countries, the climate
insurance market is limited by poor information
and understanding of risks on both sides.
Insurance companies are finding past climate
variability a poor predictor of future risks,
leading to volatile markets and costs of
insurance. A high-cost event such as Hurricane
Andrew hasworldwide repercussions,doubling
premiums in high-risk countries overnight. Low
awareness also means that even those at risk
who could afford weather-related insurance
often do not take it up. During recent
catastrophic flooding in Germany only 3% of
those affected were insured and the government
was left to pick up the bill. In contrast in the
United Kingdom, where flooding is more
common, flood insurance is a mandatory
element of home contents insurance, and 70%
of households havecover.

Historically, formal weather-related insurance
markets are even weaker in developing
countries. While the relatively well-off and
larger organisations may buy health, vehicle,
home contents, and business interruption
insurance from local or international insurance
companies, the poor and even governments
have very limited access. In the absence of
affordable reinsurancemarkets,governments are
forced to trust in their ability to meet disaster
coststhrough tax revenuesor further borrowing.
Following Hurricane Mitch, the Honduran
government faced reconstruction costs of
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Box 2

Insuring against weather
in the eastern Caribbean
In the Windward Islands, where many
people depend on the banana crop,
WINCROP, an insurance scheme for
windblows or tropical storms affecting
bananas, has been in operation since
1988. The scheme is owned by the
marketing organizations of Dominica,
Grenada, St Vincent, and St Lucia and
covers some 13,000 growers. Eachpays a
compulsory premium based on 5% of
sales. The scheme's limited geographic
spread also requires WINCROP to
reinsure much of its exposure (85%) to
international underwriters.

By 2000, 4000 claims associated with 16
loss events had been settled. Although the
payout is only 20% of the estimated value
of loss of deliveries (since much of the
sales value is labour and delivery costs),
rapid access to cash has helped farmers
get back on thei r feet qu ickly after a
natural disaster. However, WINCROP has
not been extended to other crops or risks
(landslide, flood) because of the difficulty
in quantifying risks and losses.

US$l,250 per capita. In a country where 70% of
people earn US$2 a day, the bill far exceeded
the government'sability to raisetaxes.

Despite 40 years of efforts to high Iight the
necessity for the rural poor to offset risks
through insurance markets, the rural market
has not proved financially viable to either
the private or public sectors. Government
schemes, such as the India Comprehensive
Crop Insurance Scheme, have been neither
financially viable nor of benefit to their insured
members. The World Bank and development
agencies have withdrawn from traditional crop
insurance schemes, as they have been beset
by problems of moral hazard, asymmetric
information, and covariate risk, which make
insurance expensive. Even successful schemes
have remained narrow in coverage (seeBox 2).

Climate change will probably increase the
demand for insurance, while at the same time
increasing its cost. The challenge will be to find
ways to make insurance more affordable by
reducing administrative costs.
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Millions more are already affected by drought
and high winds that damage crops and have
repercussions throughout the rural economy.
Recent flood, hurricane, and drought events
have demonstrated the extreme vulnerability of
individuals and governments in developing
countries who are already facing many other
challenges. Climate change is likely to increase
the scale and frequency of significant lossesto
individuals and governments, and is an
additional strategic challenge to poverty
eradication in developing countries.

What is insurance and
how does it work?
Coping with risk is an intrinsic part of life,
especially for the poor. Insurance is an important
part of dealing with risk, and is a way of
transferring risk to other agencies and spreading
the financial cost of recovery over time. It works
by setting aside resourcesthat can be called on
if an individual or organisation experiences a
sudden shock. Formal insurance is provided
through private or public schemes. Informally,
the alternatives are to use microcredit and
savings, invest in 'liquid' (saleable)assets- such
as livestock - that can be sold in times of need,
or to trust in family and social networks.

The viability of insurance centres around costs.
All methods of offsetting risk involve some
costs, whether they are formal insurance
premiums or foregone income opportunities.
When individuals, organisations, or
governments take out formal insurance, they
are implicitly calculating whether the
likelihood and scale of an event is sufficiently
serious to justify its cost. This involves
balancing the cost against their estimated
losses if the worst happens. The insurer is also
faced with the difficulty of calculating costs.
They have to weigh up the likelihood and costs
of damage with the amounts they can receive
from premiums set at a rate that the market will
bear. Both for individuals and governments, the
possibility of someone else - the government
or international community - stepping in to
meet the costs of a catastrophe reduces the
attractivenessof paying for formal insurance.

Challenges faced
by insurance
Weather-related insurance has always posed
a challenge to the insurance sector. These

Box 1

Key concepts of insurance
The cost of insurance is dependent on the
supplier's view of the expected loss, the
frequency of that loss, and the costs of
administering the scheme. Premiums are
calculated in order to ensure that insurance
schemes are financially sustainable. This is
done on the basis of actuarial (historic) data
on the risk of an event and expected
damage costs in the event of a payout.

To be sustainable, insurance schemes must
collect more in premiums than they payout
over a number of years, although this may
not be the case for individual years.
International reinsurance through global
financial markets enables schemes to
survive in high cost years. Insurance
becomes unsustainable when premium
costs rise beyond what the target customers
can afford, either due to increased
frequency or damage from events, or
administration costs.

Moral hazard is where an individual's
behaviour changes in a way that increases
the chance of disaster simply as a result of
taking out insurance. For example, safe in
the knowledge that insurance will payout,
individuals may make riskier decisions: they
may plant climate-sensitive crops or fail to
protect property against floods; governments
may not enforce precautionary measures
such as building codes and zoning, which
would reduce vulnerability.

Administration costs are often forced up by
problems of asymmetric information. This is
where the insured and insurer have different
information about the circumstances of a
loss, such as a fall in crop yield - and the
extent to which weather or other practices
are to blame. The greater the differences, the
more resources have to go into assessing
lossand the greater the cost of administering
the insurance.

Covariate risks are those that affect whole
communities, regions, or countries at the
same time, raising the cost of providing
insurance.Weather events and disastersare
covariate. High costs in individual years
must therefore be offset through the
reinsurancemarket.

Adverse selection is where the premiums
offered are higher than low-risk individuals
are prepared to pay. Only high-risk
individuals will seek insurance, leading to
even higher premiums.



08 Adaptation to climate change:
Can insurance reduce the
vulnerability of the poor?
New approaches to providing insurance could reduce the
vulnerability of the poor to a changing climate.

Climate change will increase the poor's
vulnerability and make pro-poor growth more
difficult. The poor's range of response options
to climate variability is known as their
'adaptive capacity'. The poor's adaptive
capacity is supported by macro-level policy
and institutions and mechanismsand should be
reflected in developing planning.

Insurance can offer a method of spreading the
risk associated with cI imatic shocks and of
providing accessto essential funds in the event
of a natural disaster. However, innovative
approaches are required to provide affordable
insurance in developing countries.

The cost of
cl imatic events
The cost of weather-related events is nsmg
rapidly around the world. This reflects the
increasing occurrence of high-risk events, as
well as the size of populations and value of
assets at risk. During the 1990s, both rapid
onset disasters(hurricanes, cyclones, seasurges
and flooding), and slow onset disasters(such as
drought) have become more frequent. Rapid
popu lation growth and the concentration of
people in poorly constructed, high-risk
megacities have compounded the problem. o

u::o
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Box 6

Integration of climate risks
into the PRSP in Cambodia
Cambodia's National Communication
(2002) identified potential drought and
flood-related impacts on agriculture,
forestry, human health and the coastal
zone. Both drought and floods have caused
significant damage to Cambodia, and are a
regular occurrence. The flood of 2000
caused damage estimated at approximately
US$145 million. As a result, Cambodia has
prioritised specific coastal zone and
disaster management measures, and
additional sectoral adaptations.

These priorities have been effectively
integrated into Cambodia's PRSP (2003)
which includes a significant component
devoted to disaster risk management.
A National Committee for Disaster
Management has been established. In
addition a comprehensive, long-term flood
management and mitigation strategy
has been developed, based on the
identification of the communities and assets
that are at risk, and the incorporation of
climate forecasting to determine risk.

Adaptation' for the next three years, with an
allocation of US$50 million;

• GEF's New Strategic Approach to Capacity
Building. GEF has recently allocated US$50-
60 million to give greater support to capacity
building needs that enable responses to
climate change, ranging from vulnerability
and adaptation assessments to public
awareness initiatives;

• Support for National Communications for
non-Annex I Parties. GEF has recently
allocated US$58.5 million to the preparation
of a second round of National
Communications, drawing on the revised
guidelines for national communications
adopted in November 2003. Each country
can request up to US$405,OOO for their
National Communication;

• UNFCCC Least Developed Countries Fund.
Almost US$9.7 million has been raised for
these funds, and a further US$6.4 million has
been pledged largely for the implementation
of NAPAs. DFID will continue to press for
guidance on the use of the LDCF to be
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further refined to focus on activities that
integrate climate change into development
planning; and

• UNFCCC Special Climate Change Fund.This
newer fund (agreed at COP9) focuses
specifically on activities that integrate climate
change issuesinto development planning.

Lessons for country
programmes
The examples of steps being taken by
developing countries to adapt to climate
change provided in this key sheet, indicate the
types of support DFID can provide to
developing country governments. DFID
programmes can support the process of
integrating climate adaptation priorities and
managing climate risks by:

• Understanding how climate variability
impacts on vulnerability levels;

• Coordinating with other UK departments
(DEFRA, FCO, the MOD's Hadley Centre)
involved in filling gaps in climate predictions
and disseminating the results;

• Using these predictions together with
vulnerability assessments to assist in the
inclusion of climate risks and the assessment
of adaptation options in PRSPs or other
national processes, as recently seen in
relation to disaster management in
Bangladesh; and

• Influencing other organisations, particularly
multilateral agencies, to ensure that climate
risks are addressed in the poorest and most
vulnerable countries.

Further details are provided in:

• Key sheet 05 Responding to the risks of
climate change: Are different approaches to
poverty eradication necessary?

• Key sheet 06 Adaptation to cl imate change:
Making development disaster proof;

• Key sheet 07 Adaptation to climate change:
The right information can help the poor to
cope; and

• Key sheet 08 Adaptation to climate change:
Can insurance reduce the vulnerability of
the poor?



Box 4

Taking steps towards
adaptation in coastal
and island states
Caribbean Risk Management Network

Statesof the Caribbean region, and Belize,
Guyana and Surinam have developed a risk
management network, with UNDP support.
The initiative will increase local capacity to
integrate risk management into development
strategies and programmes. Although the
network is designed to promote regional
cooperation in the insular Caribbean region,
the focus is on building capacity at local
national levels, to complement regional
initiatives such as CPACCand CDERA that
are addressingrisk management.

Mainstreaming Adaptation to Climate
Change Project in Caribbean Small Island
States and Coastal Zones

ThisWorld Bank-financed project will create
an enabling environment for integrating
adaptation by building local capacity to
collect and analyse data for vulnerability
and risk assessment, and formulate
adaptation priorities. Adaptive measuresare
expected to focus on the water, health, and
fisheries sectors, and food security, but will
also include upgrading infrastructure
technical standardsto make it more climate-
proof. An important element of the strategy
is improved accessto information in order to
raisepublic awareness.

adaptive measures into development policy.
Box 4 describes significant progress made
across the Caribbean in assessing risk and
taking specific adaptive measures.The example
of Kiribati in the Pacific illustrates how
development is being modified to take account
of climate risk (seeBox 5).

National Communications of island states or
those with vulnerable coastlines (e.g. Bahamas,
Barbados, Colombia, Cambodia, Guyana, and
Guinea) make far more mention of larger-scale
infrastructural adaptation needs in comparison
to inland (arid or humid) states.They have the
added concerns of:

• Flood damage to private property (mainly
housing and tourism infrastructure);

• Flood damage to public services (roads,
fuel storage and distribution networks,
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telecommunications, emergency services,
desalination plants and sanitation);

• Permanent inundation of productive land;

• Saline intrusion in aquifers and rivers, leading
to reduction in freshwater availability; and

• Lossof fisheries and marine resources.

Some coastal and island states have also
stressed the need for more effective disaster
management programmes. A particular
example is Cambodia, where disaster
management priorities are being integrated into
the national priorities emerging from the PRSP
(seeBox 6).

International fi nance
for adaptation
Where adaptation to climate change requires
investment, international sources of finance
can be sought, in particular:

• GEF Support for Pilot Adaptation Measures.
In response to requests at COP7 and COP8,
GEF has adopted a new strategic priority
'Pi loti ng an Operational Approach to

Box 5

Adaptation In Kiribati
In Kiribati an extensive Vulnerability and
Adaptation Study (1999-2000) indicated
that by 2050, in the absence of adaptation
measures, the island's increasing
vulnerability to climate events could be
costing US$8-US$16 million in damages
each year. This reflects Kiribati's population
intensity and concentration of coastal
development along a vulnerable shoreline.

An innovative strategy by the Government
of Kiribati involves a two year, economy-
wide assessmentof adaptation interventions
to agree national vision for adaptation, and
identify the changes in economic policies
and budgetary allocations required to adapt
to increasing storm severity and sea-level
rise. A second phase will begin once
adaptation benchmark indicators are agreed
as the basis for donors to provide
incremental 'top-up' grant financing to
public expenditures. The programme is
overseen by an Adaptation Working Group,
chaired by the Secretaryto the Cabinet, and
managed by the Ministry of Finance and
Economic Planning.



The PRSPof Tajikistan (2002) proposes the
development of a national strategy for
sustainable natural resource use and
environmental protection. A significant part
of this will focus on measures - such as
watershed management and afforestation -
to reduce the risk of natural disasters.

Box 2

Integrati ng adaptation
priorities in arid and
semi-arid states
Mongolia is highly dependent on
pastoralism and already suffers from
climate variability, particularly severe
winters and summer droughts. Mongol ia's
national communication to UNFCCC
(2000) recognised that global climate
change has increased this threat, and
highlighted the need to integrate adaptation
into development. Climate risks have
therefore been addressed in Mongolia's
poverty reduction programme, including
activities to intensify land pol icy reform,
community management of pastureland,
natural resources management and the use
of 'green zones'.

natural resource management issueswere not
well covered, and climate risks were scarcely
mentioned. The only apparent exception was
Burkina Faso,where the initial PRSPaddressed
soil and water conservation priorities.

However, there is now evidence in some
countries that natural disasters and climate
variability risks are being reflected in
development priorities. For instance in
Mongolia and Tajikistan, climate change is
recognised as a serious risk to rural poverty
reduction, and measures to reduce
vulnerability are being addressed in national
programmes accordingly (Box 2).

Steps towards
adaptation in
humid regions
In largely humid states,many of the adaptation
priorities identified in NAPAs and National
Communications also provide a stronger
imperative for current development interventions
(seeTable 1).
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However, some engineering design and
building specification changes will also be
required (e.g. increasing dam capacity and the
design of bridges, roads and buildings to
withstand extreme climate events).

Box 3

Integrating climate change
into the development of
Bangladesh
Recognising that Bangladesh facesextreme
climate variability, the Government of
Bangladesh,supported by DFID and UNDP,
is leading the field in integrating climate risk
management into national planning.

Over the next three years a new Climate
Cell in the Ministry of Environment will
work closely with other Ministries, NGOs
and communities to raise awareness of
climate change issues and how to cope
with them. Tools will be developed to help
these agencies to take climate change into
account and increase their capacity to
cope, in areas ranging from disaster
management, to infrastructure and land use
planning, to agricultural research.

This pro-active approach will point to
win-win solutions that combine risk
management and sustainable livelihoods.
Thesemight include climate-proof housing,
improved crop Varieties, and better
management of natural resources for
climate protection, for example.

Steps towards
adaptation in coastal
areas and islands
Island states and states that are largely coastal
have made significant progress in putting their
adaptation priorities into action. Extreme
events and sea level rise could significantly
impair their governments ability to earn foreign
exchange, repay debts and del iver poverty-
reducing development.

Caribbean and Pacific states in particular, have
taken action to understand the vulnerabilities
and capacities of the poor, and then integrate



Figure 1

Integrating adaptation
priorities into development

1. Development of National Action
Programmes for Adaptation, based on
existing climate variability and predicted
impacts of climate change e.g. using
PRECIS(seeBox 1)-
2. Review PRSPor other strategic
programmes to identify and assess
the vulnerability of development
strategiesand targets.-
3. Analyse and discount costs and benefits-
4. Identify and cost potential adaptation
options, e.g. fine tuning (designs, policies,
intitutions) or new projects and change of
policy direction.

Environment Facility (GEF)is therefore providing
funds (US$200,OOO per country) to support
NAPA development.

Both National Communications and NAPAs
have been prepared with a focus on
the vulnerabilities of the poor. National
Communications, regional assessments, and
NAPAs for Mongolia, Maldives, Yemen, Pacific
and Caribbean Small Island States, Ethiopia,
Malawi, The Gambia, Mozambique, Bhutan
and Nepal indicate that the best of these have
been developed from the perspective of a
sustainable livelihoods approach. The priorities
focus on the likely impact of the climate on
people's lives, instead of solely focusing on
physical and natural changes.

Experience with NAPAs demonstrates the
importance of:

• Bringing together a sufficiently high profile
and multi-sectoral team;

• Ensuring that the process is led by a ministry
with a broad remit, such as the Ministry of
Planning or Finance; and

• Ensuring that the NAPA process is linked to
national development strategiesfrom the start.

The results of the NAPA or National
Communications then need to be integrated into
mainstream development plans (seeFigure 1).

1 Morrow, D. 2001 PRSPs and Sustainable Development. World
Bank: Washington DC.
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The experience of the UK and other countries
where detailed adaptation studies have been
carried out suggests that many additional
adaptation measures to mitigate climate risks
will be relatively low cost. Lower cost
examples include improving building standards
to reduce the vulnerability of housing, wetland
or mangrove restoration, integrated coastal
zone management, Iivel ihood diversification,
and insurance. In some cases high cost
preventive projects (particularly infrastructure)
will be required and additional financing will
need to be sought.

An analysis of the priorities identified in
National Communications and NAPAs is given
in Table 1. Adaptation priorities tend to vary
according to whether states are predominantly
arid or semi-arid, humid, or coastal/island
states. Adaptation options for coastal
communities are likely to be the most costly.

u..o
o

Steps towards
adaptation in arid and
semi-arid regions
Initial NAPAs and national communications for
arid and semi-arid regions (e.g. Mongolia,
Tanzania, Namibia and Burkina Faso) indicate
that addressing climate risks will reinforce the
direction of current development interventions.

Despite the overlap between poverty and
climate, an early review of the first round of
Poverty Reduction Strategy Papers (PRSPs)by
the World Bank' showed that environment and



Table 1

Climate change risks and adaptation priorities identified In

National Communications and NAPAs (National Action
Programmes for Adaptation)*

Arid and semi-arid

Problems

• Water scarcity

• Faster desertification

• Lower productivity of
natural resources

• Food security

• Rural livelihoods and
pastoral economies

• Health

Priorities

• Improved crop, grassland
and Iivestock management

• Research and
dissemination of improved
crop varieties and breeds

• Community grain storage
for food distribution

• Weather-related insurance

Humid Coastal and islands

• Storm damage and flash
flooding risks to
settlements, public and
productive infrastructure
and human life

• Agricultural productivity

• Hydroelectric capacity

• Health

• Flood and storm risks to
coastal settlements, public
infrastructure and human life

• Loss of agricultural land

• Salt water intrusion in
aquifers and rivers

• Water scarcity

• Food security

• Damage to fisheries and
marine resources

• Change to dam and
infrastructu re
specifications

• Storm and flood resilient
building codes

• River defences

• Watershed management

• Restricting development in
high risk (flood, mudslides)
zones

• Coastal defences: hard
defences - groynes,
revetments, embankments;
soft defences - mangroves,
coral reefs, wetland
conservation

• Relocation of settlements,
roads and other infrastructure

• Integrated coastal zone
management

• Desalination plants

* Based on a review of NAPAs and National Communications carried out by Environmental Resources Management Ltd

3



need to assess how they can address these
risks. Failing to do this will have a high
opportunity cost.

In some casesclimate change adds urgency to
current activities to improve policies and
institutional mechanisms that impact on the
poor. In other instancesthere may be a case for
changes in planning or institutional reform
to take account of climate risks, or for
building additional capacity into infrastructure
investment. Whatever the response, it should
be an integral part of development planning.
This involves three main steps:

1. Understanding the vulnerabilities and
capacities of the poor. Understanding the
impacts of climate variability on the poor
requires an understanding of their vulnerability
to all external shocks and trends and their
coping strategies.

Vulnerability analysis can be strengthened by
understanding climate hazards better. Work is
already underway in Southern and EastAfrica
and the Sahel on seasonalforecasting to enable
communities to cope with current climate
variability (more information on seasonal
forecasting is provided in key sheet 07
Adapting to climate change: The right
information can help the poor to cope). Similar
approaches would be valuable in other parts of
Africa and other regions.

In addition, further work is required to assess
longer term climate risks (up to 20 years). Until
recently the predictions provided by the
available Global Climate Models (GCMs) have
been on too coarse a scale and too long term
to have much relevance to developing country
policy makers. For precisely these reasons
DFID has supported the UK Hadley Centre to
develop a finer resolution, medium timeframe
(20 years) model for use by developing
countries (seeBox 1).

2. Reducing the vulnerability of the poor.
Based on an understanding of vulnerability,
support can be given to supporting poor
people's coping capacity for future shocks.This
means governments sharing the burden of
climate risks and taking specific actions to
reduce the vulnerability of the poor.

3. Integrating climate risks into development
planning. Responding to climate variability
requ ires development agencies and
governments to work on the development of
strategic planning systems,which take account
of current and projected climate patterns.There
are opportunities to achieve this through
Poverty Reduction Strategy Processes(PRSP)in
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the least developed and highly indebted
countries, and similar sectoral planning
processeselsewhere.

Further analysis of the integration of adaptation
in development is provided in the following
key sheet:

• Key sheet 05 Responding to the risks of
climate change: Are different approaches to
poverty eradication necessary?

Box 1

Regional Predictive
Modelling - 'PRECIS'
The PRECIS is a portable version of the
Hadley Centre's Regional Climate Model
with a resolution of around 50 krn". It is
freely available and can be run on a
cheap, easily available personal computer.
Researcherscan run climate scenarios and
make their own predictions of national
patterns of climate changes, to assesslocal
vulnerabilities and impacts. This allows
horizon scanning to identify future term
climate risks, such as sea level rise, and
changes in temperature and precipitation,
to feed into predicted changes in flood or
drought frequency and storm severity.

National
communications and
action programmes
Developing countries are documenting
their key vulnerabilities and adaptation
priorities in National Communications, in
keepi ng with thei r obi igations under the UN
Framework Convention for Climate Change
(UNFCCC). The least developed countries are
developing National Action Programmes for
Adaptation (NAPAs).

NAPAs were initiated by the UNFCCC
Conference of the Parties in January 2002 in
Decision 28/CP 7. This decision recognised that
the least developed countries do not have the
capacity to prepare national communications in
the foreseeablefuture, or to convey their urgent
and immediate needs in respect of their
vulnerability and adaptation to the adverse
effects of climate change. In order to help
prioritise adaptation activities, the Global



Taking initial steps
towards adaptation
Climate change is a risk to development. Adaptation to climate
change must be integrated into development policy.

09

Many developing countries are already taking
action to adapt to climate change, beginning
with an analysis of their vulnerability.
Vulnerability to climate variability hassignificant
implications for the achievement of the
Millennium Development Goals. Development
must be based on understanding existing and
future vulnerabilities to climate risk if it is to be
resilient to the risksof climate change.

Further analysis of the implications of climate
change for development is provided in the
following key sheets:

• Key sheet01 Climate change deepens poverty
and challenges poverty reduction strategies;

• Key sheet 02 The impact of climate change
on pro-poor growth;

• Key sheet 03 The impact of climate change
on the vulnerability of the poor;

• Key sheet 04 The impact of climate change
on the health of the poor;

• Key sheet 10 Climate change in Africa;

• Key sheet 11 Climate change in Asia; and

• Key sheet 12 Climate change in Latin America.

Implications for
development
Climate variability and climate change put
development at risk. Development partners o

u..o
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Further information
Seasonal rainfall predictions for Africa
(Regional Climate Fora):
http://www.ogp.noaa.gov/mpe/csi/appdev/
africa/mapalg.htm

Regional climate change impacts
(Chapters 7, 10& 11):
http://www.grida.no/climate/ipcc/regional/

Maps of climate change impacts
(World Resources Institute):
http://www.climatehotmap.org/

Living with Risk: A global review of disaster
reduction initiatives:
http://www.unisdr.org/unisdr/eng/about_isdr/
basic_docs/Lw R2003/1w r-03-tab Ie-contents-
eng.htm

Risk reduction Network, ProVention
Consortium:

http://www.proventionconsorti um.org/

Report on Adaptation to climate change in the
developing world ("ED):
www.iied.org/docs/climate/adapt_to_cc.pdf

Estimated number of people at risk of climate
change. The Jackson Institute at the University
of EastAnglia: www.uea.ac.uk

7

Contact detai Is
DFID Public Enquiry Point

Tel: 0845 300 4100
(local call rate from within the UK)
Tel: + 44 (0) 1355 84 3132
(from outside the UK)
Fax: + 44 (0) 1355 84 3632
Email: enquiry@dfid.gov.uk
Website: http://www.dfid.gov.ukl

Global and Local Environment Team,
Policy Division, DFID

Tel: + 44 (0) 20 7023 0934
Fax: + 44 (0) 20 7023 0074
Email: s-pieri@dfid.gov.uk

http://www.ogp.noaa.gov/mpe/csi/appdev/
http://www.grida.no/climate/ipcc/regional/
http://www.climatehotmap.org/
http://www.unisdr.org/unisdr/eng/about_isdr/
http://www.proventionconsorti
http://www.iied.org/docs/climate/adapt_to_cc.pdf
http://www.uea.ac.uk
mailto:enquiry@dfid.gov.uk
http://www.dfid.gov.ukl
mailto:s-pieri@dfid.gov.uk
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include reliable early warning systems giving
information on the timing, length and
adequacy of rainfall, or research into crop
species that are more resilient to both pestsand
climate variation. The most successful early
warning systems rely on detailed surveillance
of communities and monitor social changes as
well as changes in rainfall. Forexample:

• The Government of Kenya has developed a
community-based surveillance questionnaire
that collects information on the movement of
pastoralists and the length of time and
distance to fetch water supplies. This early
warning system forms part of a wider
natural resource and drought management
programme that supports building
institutional capacity for contingency
planning e.g. drought scenario planning,
design of rapid interventions, and improving
the Iinkages between district governments
and communities": and

• In Namibia the ad-hoc response to the 1992
drought has led to the development of a
National Drought Strategy. This includes
protective measures such as provision for a
National Drought Fund and an emergency
water supply scheme; preventative measures
such as early warning systems and cash-for-
work schemes; and promotive measuressuch
as small-scale irrigation, rainwater harvesting,
and improved aquifer management".

Integrate climate risks into
development planning

In a highly aid-dependent Africa, providing
additional aid to cover 'climate change' as a
separate issue- or current climate variability as
a separate issue - will not be effective in
reducing the impact of climate on poverty.

Responding to climate variability requires
development agenciesand African governments
to work on the development of planning systems
that integrate increasing climate risks. Planning
that takes account of current climate patterns
can be improved acrossa range of sectors such
as agriculture, water resourcesmanagement and
public health.

There is the opportunity to achieve this through
PRSPs(Poverty Reduction Strategy Processes)
and similar processes, which should contain
realistic growth predictions and plans that
reflect the impacts of climate. For example, the
government of Mozambique has recognised
climate variability and extremes as a constraint
to development within its Poverty Reduction
Strategy Paper.

14 Office of the President, Kenya 2002 Project Concept Document: Arid lands
Management Project Phase II.

15 Sweet, J. 1998 Livestock - Coping with Drought: Namibia - A Case Study.
Northern Regions Livestock Development Project Tsumeb, Namibia.
Prepared for the FAO.

The following key sheetsexplore these issuesin
more detail:

• Key sheet 05 Responding to the risks of
climate change: Are different approaches to
poverty eradication necessary?

• Key sheet 06 Adaptation to cl imate change:
Making development disaster-proof;

• Key sheet 07 Adaptation to climate change:
The right information can help the poor to cope;

• Key sheet 08 Adaptation to climate change:
Can insurance reduce the vulnerability of the
poor? and

• Key sheet 09 Taking initial steps towards
adaptation.

The international
response
To support adaptive capacity in Africa, there are
a number of implications for international policy
and research, including the UN Framework
Convention on Climate Change (UNFCCC) and
the Intergovernmental Panelon Climate Change
(IPCC).The UK Government will:

• Work to foster a collective process allowing
the exploration of options and negotiation of
solutions for a global emissions reduction
regime in partnership with developing
countries;

• Work with African governments to place the
voice of poor countries in Africa more
effectively in the negotiation process;

• Encourage the international research
community to develop a researchagenda that
reflect the needs of poor countries, is based
on an understanding of current poverty and
vulnerability, and provide tools to predict and
understand current climate variability and
extremes and short term cl imate change
within planning timescales (3-5 years); and

• Support African governments to identify the
practical implications of information arising
from the research community, including
long-term scenarios generated by global or
regional climate models.
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networks of affi nity and trust; Iivel ihood
decisions responsive to environmental
disturbances; switching between capital assets;
and migration to look for work until the drought
has passed. However in contrast, pastoralists in
Kenya were unable to draw on traditional
migration strategies during the 2000 drought
because land had been sold off to meet income
needs and more affluent farmers had erected
barriers acrossgrazing lands.

In Sudan in 1997, conflict worsened the impact
of drought, leading to a famine and deaths of
100,000 people. The drought was triggered by
abnormal changes in the intensity and
distribution of rainfall, but the ongoing conflict
had led to an increase in vulnerability: an
estimated 40% of households lost their cattle
and 80% households were displaced. Conflict
also disrupted markets and distribution of food
aid, leading to scarcity of food and
exceptionally high food prices".

The increasing climatic variability in Africa,
resuIti ng from increasi ng concentrations of
atmospheric GHG emissions, makes poverty
reduction more difficult and adds greater
urgency to decreasing the vulnerability of
the poorest.

The country-level
response
Africa is in need of urgent effective development
action, which, by definition, is resilient to
current and increasing climate variability. It is
necessaryto strengthen systemsfor coping with
climate variability and reducing vulnerability,
and to integrate these into planning.
Strengthened systems for coping with current
climate variability will enable Africa to address
the longer-term impacts of climate change.

Climate variability drives huge allocations of
emergency resources and affects everything
from health and infrastructure planning to
public finances and budget support debates.

DFID contributed £43 million in relief to Africa
alone in 2002. A 'relief culture' - in which
local and national authorities rely on
humanitarian agencies to address humanitarian
crises - must be avoided. The alternative is a
'risk reduction' or risk management culture,
providing co-ordinated social protection,
preventative measures and carefully targeted
rei ief, and promoti ng increased resiIience
through access to markets and income-
generating opportunities.

12 Deng, L.B. 1999 Famine in Sudan: Causes, Preparedness and Response - A
political, social and economic analysis of the 1998 Bahrel Ghazal Famine.
IDS Discussion Paper 369.

13 Rain, D. 1999 Eaters of the Dry Season: Circular Labour Migration in the
West African Sahel. Westview, Boulder.

Understand the vulnerabilities and
capacities of the poor

Understanding the impacts of climate
variability on the poor requires an
understanding of people's vulnerabilities and
capacities to all external shocks and trends.

For example, comprehensive vulnerability
assessments of food security and livelihood
conditions are being undertaken in six SADC
countries - Zimbabwe, Malawi, Zambia,
Swaziland, Lesotho and Mozambique - by the
Vulnerability Assessment Committees (VACs).
TheVACswere set up in 1999 and are made up
of governments and partner agencies, with field
teams undertaking focus group discussions, key
informant interviews and house-to-house visits
in order to undertake livelihood analyses and
collect data for indicators. The vulnerability
assessmentsenable targeted assistancefor food
aid. Similar approaches, that take a holistic
view of what causes vulnerability, can also be
used to design longer-term programmes of risk
reduction and poverty alleviation.

Reduce the vulnerability of the poor

a) Support the coping strategies of the poor

Based on an understanding of vulnerabilities,
capacities and risks, support can build on
people's local means of coping with risk. This
might include income-generating activities to
allow for cash purchases, or supporting
migration as a form of coping with climate
variation or market fluctuations.

In Mali, Bukina Faso and Niger in the Sahel,
there is a range of migration patterns, as
families cope with resource scarcity. In Mali,
there is circular migration of women and
children because drought is localised and a
move to stay with relatives elsewhere
reduces pressure on the household", Seasonal
migration to towns may also present an
attractive option in areas with opportunities to
gain income or skills. Focused policies that
enhance the benefits and reduce the risks of
migration can therefore help reduce
vulnerability to climate change.

b) Support government action

Governments also have a responsibility to
share the burden of climate risks and take
specific action to reduce the vulnerability of
the poor.

African farmers need research and support to
help them adapt to existing weather and other
issues including pests and markets. This might



• Meningitis transmission, associated with dust
in sem i-arid cond itions and overcrowded
living conditions, may increase with climate
change as arid and dusty conditions spread
across the Sahelian belt of Africa.

Water security. By 2050 rainfall in Africa could
decline by 5% and become more variable year
by year",

Displacement of people. Sea level rise resulting
from global climate change threatens coasts,
lagoons and mangrove forests of both eastern
and western Africa including Mozambique,
Tanzania and Angola. Sea level rise is likely to
threaten coastal infrastructure and settlements
along the coasts of Africa, with impacts on
urban centres and ports, such as Cape Town,
Maputo, and Dar es Salaam.

More than a quarter of Africa's population lives
within 100km of the coast, and projections
suggest that the number of people at risk from
coastal flooding will increase from 1 million in
1990 to 70 million in 2080. Coastal and
inland flooding, related to excess rainfall, is
also a risk for road, rail and air networks. In
Tanzania, a sea level rise of 0.5 m would
inundate over 2,000 km2 of land, costing
around US$51 millionll.

Beneficial impacts. Not all changes will be
negative: growing seasons may lengthen with
better rains in some areas, or increasing
temperature may deliver increased crop,
Iivestock and fisheries yields. However,
predicting what any of these changes are in the
short-term is currently speculative, and
beneficial impacts are likely to be outweighed
by the adverse impacts of unpredictable change.

Impact on the poor
It is difficult to predict the impact of increasing
climate variability on the poor and levels of
poverty. However, it is clear that the impact of
climate variability is multiplied in Africa due to
the many development problems it faces.

'The drought's effect is made worse because of
AIDS. AIDS is devastating traditional Swazi life,
as before we were able to help one another
in the fields.'
Chief Malvnge Nyangenn, Swaziland, commenting
on the 2001 drought.

The poor face a particularly rapid pace of
change in Africa, due to the globalisation of
trade, conflict and demographic change. Trends
such as the rising burden of AIDS, and the
impact of prolonged conflict are reducing the

4

10 WWF 1996 Study of Impacts of Climate Change in Southern Africa.
Prepared by the Climate Research Unit at the University of East Anglia, UK.

11 UNEP 2002 Africa Environmental Outlook: Past, Present and Future
Perspectives. UNEP: Nairobi.

ability of the poor to cope with the existing
climate. AIDS in particular is changing
development patterns. If current AIDS trends
continue in Africa, it is predicted that life
expectancy will fall below 30 years of age by
2010. It is already changing social structures in
Sub-Saharan Africa. For example, in Zimbabwe
2.2 million people are living with AIDS and
600,000 children have been orphaned by the
pandemic, losing both their immediate and
extended families.

The poor have mechanisms to cope with
climate variability, but many of these will be
overwhelmed by the extent of changes or by
other pressures on their livelihoods. Households
in Niger have dealt with recurrent drought
through a variety of strategies including

..
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• Sea level rise associatedwith climate change
could threaten low-lying areasof West Africa,
and coastal fisheries.

Some rapid changes have already been
observed. For example, in the Sahel there has
been on average a 25% decrease in rainfall
over the past 30 years - characterised by a
decrease in the number of rainfall events'.

Uncertainty of predictions

There is currently very little information - that
is of practical use to decision-makers - on the
precise extent and impacts of climate change,
especially for any specific location within a
country. Most climate change predictions are
for the long-term (2050-2100) while shorter-
term suggestions are too uncertain to use in
planning decisions, and global climate models
make predictions on a very broad scale of
300km2

• Making predictions of future climate
change in Africa is problematic as a result of
Africa's complex climate and the lack of data
on the current climate to feed into models (see
Box 1). This reduces confidence in projections
of future change. Specific predictions at the
country-level or in the short-term are
particularly uncertain.

Nevertheless, climate change will inevitably
present a significant challenge for developing
countries, and the need to adapt to these
changes remains an inescapable conclusion. In
a practical sensewe can start by reducing their
vulnerability to today's climate.

Impact on
development
The longer-term impacts will include: changing
rainfall patterns affecti ng agricu Iture, food
security and economic growth; shifting
temperature zones affecting vector diseases;
decreasedwater security; sea level rise; and the
economic costs of extreme weather damage.

Food security is likely to be affected by
increased frequency and intensity of droughts
or floods. Gradual changes may also be a
concern: studies show an increase in
temperature by an average of 2QC would
drastically reduce the area suitable for growing
Robusta coffee in Uganda, where it is a major
export crop, limiting it.to the highlands only".

CIimate change may also contribute to
desertification by changing the spatial and
temporal patterns of temperature, rainfall and
winds. Desertification (caused by both climate

6 Obasi, G.O.P. and Topfer K. (Ed.s) 2001 IPee Summary Report for Policy
Makers. Cambridge University Press, Cambridge, United Kingdom and New
York, NY, USA.: www.ipcc.ch/pub/spm22-01.pdf

7 Hulme, M. 2001 Climatic perspectives on Sahel ian desiccation: 1973-1998.
Global Environmental Change Part A 11(1): 19-29.

B Simonett, O. 1989 Potential impacts of global warming. Case studies on
climate change. GRID-UNEP, Geneva.

and anthropogenic factors) hasalready reduced
the potential vegetative productivity of more
than a quarter of Africa's land by 25% over the
past 30 years.

Health may be affected as climate change
results in the extension of malaria risk zones,
as temperatures increase and patterns of
rain change.

• Malaria has already increased in the
highlands of Rwanda and Tanzania associated
with recent changes in temperature. Longer-
term modelling suggestsmalaria transmission
risk will double by 20809

•

• Rift valley fever, which afflicts people and
livestock, is closely related to heavy rainfall
and such conditions may increasewith climate
change. An outbreak in 1997 associatedwith
an EI Nino event killed up to 80% of livestock
in Somalia and northern Kenya.

• Cholera, associated with both floods and
droughts, may increase with climate change.
Floods can contaminate public water
supplies and drought leads to unhygienic
practices because of water shortages.There is
also evidence that increased temperatures
can increase the levels of cholera bacteria in
tropical seasand lakes.

9 Martens et al 1999. Climate change and future populations at risk of
malaria. Global Environmental Change 9: 589-5107.

http://www.ipcc.ch/pub/spm22-01.pdf


implications of drought in relation to food
security and hydropower. Climate extremes
have significant economic impacts and drive
large allocations of emergency resources.
For example:

• The 1991/2 drought in Malawi resulted in a
loss of US$lbillion in cereal losses':

• The 2000 drought drastically reduced the
electricity potential of hydropower in Kenya,
which depends on hydropower for around
70% of its power supply. The drought led to
daily blackouts and power rationing. A
US$72 million emergency loan from the
World Bank was required, including
emergency diesel generators':

• Mozambique's rate of GOP growth declined
from 8% in 1999 to 2% in 2000, as a result
of the devastating cyclone and associated
floods of 20004

; and

• The 1997/8 EI Nino caused extensive floods
in Somalia and Kenya during the driest
month of the year leading to disease,damage
to property and crops. An outbreak of rift
valley disease led to livestock deaths and a
malaria outbreak caused hundreds of deaths
in previously unexposed populations'.

2

2 Clay, E., Bohn, L., Blanco de Armas, E., Kabambe, S., and Tchale, H.,2003
Malawi and Southern Africa: ClimaticVariability and Economic Performance.
Disaster Risk Management Working Paper No.7.

3 The total value of the loan was $120 million but was expected to provide
benefits of $48 million in power revenues. Of the $72 million, 70% was
spent on increasing private sector capacity and 30% on increasing fuel
supply to an existing thermal power plant. World Bank 2000 Technical
Annex for a Proposed Credit of $72 million to the Republic of Kenya for an

Box 1

What do we know
about Africa's climate?
What we know is that Africa has a highly
variable and unpredictable climate. It is
not fully understood by climatologists. For
example, rainfall in the Sahel varies for the
region as a whole, over short distances,
from year to year, and within single
seasons.There are a number of key points:

• It is difficult to model the African
climate, due to a complex topography,
feedbacks from surface cover, and the
influence of ocean basins; ,

• Baseline data on African climate, which
is essential to drive models of future
climate, is sketchy at present;

• EI Nino has a dominant influence on
climate patterns in Africa - it is linked
with reduced summer rainfall in South
EastAfrica (e.g. the drought in Southern
Africa in 1991/2), and with higher than
average rainfall in EasternAfrica - but it
is not fully understood, and is mixed up
with the effect of climate change; and

• Due to the feedback of surface cover on
cI imate in Africa, there may be apparent
climatic changes that are widely seen as
greenhousegas-induced 'climate change'.

What do we know
about climate change
in Africa?
Models of climate change suggest that the
climate in Africa will become more variable.
Some regional predictions for changes in
temperature and rainfall have been made.
Predictions of the long-run effects - over the
next 50 years - suggestthe following changes":

• Africa is likely to get drier in northern and
southern latitudes and wetter in the tropics;

• These overall trends hide variation within
regions and countries, for example southern
Africa may be drier as a whole but some
countries may be wetter than average;

• Climate variability and the frequency and
intensity of severeweather events is likely to
increase; and

Emergency Power Supply Project. Report No. T-7388-KE.
4 World Bank 2003 World Development Indicators database.
httpj/devdata.worldbank.org/dala-query/ and Mozambique's PRSP:
httpj/poverty.worldbank.org/files!Mozambique_PRSP.pdf

5 Little P.O., Hussein, M. and Coppock D.L.. 2001 When deserts flood: risk
management and climatic processes among East African pastoralists.
Climate research 19: 149-159.



10 Climate change in Africa
Increasing climate variability is compounding vulnerability in
Africa. Development planning needs to consider current and
increasi ng cI imatic risks.

'As if land shortage is not bad enough we live a
life of tension worrying about the rain: will it
rain or not? There is nothing about which we say
'this is for tomorrow'. We live hour to bout",

Even without predicted changes in climate,
Africa has a highly variable and unpredictable
climate. Africa today struggles to cope with
these existing cI imate pressures, due to wider
development issues including governance,
poverty and AIDS. The question of how to
adapt to climate change in Africa must
therefore be answered in the context of these
immediate problems.

Understanding the climate's impact on poverty
in Africa is key to identifying the most effective
means of adaptation to climate change. The
ability to adapt to increasing climate variability
depends on planning systems that take into
account the impact of climate on development.
Climate variability, drought and poor people's
vulnerability should not be seen as separate
emergency issues.

Coping with
today's cl imate
Africa has a highly variable and unpredictable
climate, which is poorly understood by
climatologists (see Box 1 for comments on the
scientific understanding of Africa's climate).

Climate variability has significant impacts
on African development, for example, the

1 Narayan, D., Chambers, S.M. and Petesh, P. 2000. Crying out for change.
Voices of the Poor series. The World Bank, Oxford University Press, New
York.
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Further information
Useful sources of information concerning
climate impacts, adaptation and development
in Asia include:

Regional climate change impacts
(Chapters 7, 10 & 11):
http://www.grida.no/ci imate/i pee/regional/

Facing up to the Storm
(Lessons learnt from the Orissa Cyclone in
Community based risk reduction):
http://www.christianaid.org.uk/indepth/
0307stor/index.htm

Maps of climate change impacts
(World Resources Institute):
http://www.climatehotmap.org/

Living with Risk: A global review of disaster
reduction initiatives:
http://www.unisdr.org/unisdr/eng/about_isdr/
basic_docs/LwR2003/lwr-03-table-contents-
eng.htm

Risk Reduction Network, ProVention
Consortium:

http://www.proventionconsortium.org/

Disaster Mitigation Institute (DMI), India gives
examples of community based action to
reduce disaster risks:

http://www.southasiadisasters.netl

Asia Disaster Preparedness Centre:
Regional network for risk reduction:
http://www.adpc.ait.ac.th/

Report on Adaptation to climate change in the
developing world (liED):
www.iied.org/docs/climate/adapt_to_cc.pdf

There are a number of research institutes
carrying out impact studies for the Indo-China
region. These institutes will soon be
incorporating results from the regional climate
model and can be contacted for up to date
information:

The Tata Energy Research Institute (TERI) is
developing scenarios for social, economic,
environmental and policy variables.
http://www.teriin.org/

The National Institute of Oceanography (NIO)
is conducting research on sea level variability.
National Institute of Oceanography (NIO):
http://www.nio.org/

The Indian Institute ofTropical Meteorology
(IITM) is leading new research to predict
precipitation extremes and long-term

8

variability in the availability and quality of
water resources, including groundwater.
http://www.tropmet.res.in/

The Indian Agricultural Research Institute
(lARI) is examining the vulnerability of
agricultural production to climate change:
http://www.iari.res.in/

The Indian Institute of Management
Ahmedabad (lIMA) is examining the
vulnerability of industry, energy and transport
infrastructure. http://www.iimahd.ernet.in/

The Indian Institute of Science (1ISc)is
assessing the impact of climate change on
forest ecosystems. http://www.iisc.ernet.in/

The National Physical Laboratory (NPL) is
leading research on the impacts of climate on
human health in collaboration with other
organisations. http://www.npl.co.uk/

Contact details
DFiD Public Enquiry Point

Tel: 0845 300 4100
(local call rate from within the UK)
Tel: + 44 (0) 1355 84 3132
(from outside the UK)
Fax: + 44 (0) 1355 84 3632
Email: enquiry@dfid.gov.uk
Website: http://www.dfid.gov.uk/

Global and Local Environment Team,
Policy Division, DFID

Tel: + 44 (0) 20 7023 0934
Fax: + 44 (0) 20 7023 0074
Email: s-pieri@dfid.gov.uk

© Crown Copyright 2004. Any part of this
publication may be freely reproduced
providing the source is fully acknowledged.
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Integrate climate risks into
development planning

During planning, governments can take into
account different climate scenarios and build
in the flexibility to accommodate changes in
climate that may occur in the future.

Governments' macroeconomic forecasts and
fiscal and economic strategies will also be
more accurate if they take into account
existing climate variation and extremes. The
analysis that feeds into PRS (Poverty
Reduction Strategy) processes and sector-wide
assistance programmes (such as agriculture
and health) should be used to take account of
climate variability.

The following key sheetsexplore these issuesin
more detail:

• Key sheet 05 Responding to the risks of
climate change: Are different approaches to
poverty eradication necessary?

• Key sheet 06 Adaptation to climate change:
Making development disaster-proof;

• Key sheet 07 Adaptation to climate change:
The right information can help the poor to cope;

• Key sheet 08 Adaptation to climate change:
Can insurance reduce the vulnerability of the
poor? and

• Key sheet 09 Taking initial steps towards
adaptation.

The international
response
To support adaptive capacity in Asia, there are a
number of implications for international policy
and research, including the UN Framework
Convention on Climate Change (UNFCCC) and
the Intergovernmental Panelon Climate Change
(IPCC).The UK Government will:

• Work to foster a collective process allowing
the exploration of options and negotiation of
solutions for a global emissions reduction
regime, in partnership with developing
countries;

• Work with Asian governments to place the
voice of poor countries in Asia more
effectively' in the negotiation process;

• Encourage the international research
community to develop research agenda that
reflect the needs of poor countries, are based
an understanding of current poverty and

7

vulnerability, and provide tools to predict and
understand current climate variability and
extremes and short-term climate change
within planning timescales (3-5 years);and

• Support Asian governments to identify the
practical implications of information arising
from the research community, including
long-term scenarios generated by global or
regional climate models.
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Box 3

Reducing risk by reversing
envi ronmental degradation
Mangrove restoration in Vietnam has been
promoted by the Red Cross as part of
disaster management programmes.
Mangroves break waves associated with
tropical typhoons, protect coastal
dykes and have reduced loss of life.
Restoration has also improved the
sustainability of livelihoods for thousands
of families involved in replanting and
shellfish harvesting.

possible. For example, supporting or
providing alternatives to migration in
Vietnam, which is an effective coping
strategy for a number of pressures on poor
households; and

• Developing participative early warning
systems that allow the poor to take
preventative action and be prepared. For
example, a community cyclone warning
system has been developed in Bangladesh.

b) Support government action

However, it is not enough simply to support
traditional coping strategiesthat may be eroded
by increased stressesassociated with climate
and other developmental trends. Governments
also have responsibilities to sharethe burden of
climate risks and reduce the vulnerability of the
poor through:

• Supporting the poor to reduce their
vu Inerabi Iity to shocks of all kinds, not just
climate shocks - for example, through social
protection measuresor accessto micro-credit
or insurance (Box 2). This will have knock-on
benefits on the ability to cope with less
predictable shocks such as market changes
associated with globalisation. Social
protection can also be designed to act as a
springboard to move people out of poverty;

• Avoid development that inadvertently
increases vulnerability to climate risks by
mainstreaming risk reduction strategies. The
risks associated with developments were
illustrated in West Bengal, India, where rail
embankments were found to worsen the
impacts of a catastrophic flood in September
200017

• Considerable efforts have been made
in Vietnam, the Philippines and Bangladesh

17 Chapman, 2001 Learning from West Bengal's Millennium Flood Disaster.
Lancaster University.

18 Abramovitz, J. 2001 Unnatural Disasters. Worldwatch Paper 158.
Worldwatch Institute.

19 Luna, E.M. 2000 NGO Natural Disaster Mitigation and Preparedness: the
Philippine Case Study. British Red Cross.

to move from a reactive mode in coping with
weather disasters to pro-active disaster risk
management;

• Provid ing services that reduce the
vulnerability of the poor; for example,
improved water and sanitation services.
Following floods in China during 1954, 90%
of deaths were due to dysentery, typhoid
and cholera. Significant improvements were
made to water and sanitation servicesand no
such epidemics were reported following the
equally serious 1998 floods":

• Planning to manage the growth of urban and
coastal populations in vulnerable locations,
and enforcing regulation to make housing
and buildings safer;

• Reversing environmental degradation that
increasesthe vulnerability of communities or
infrastructure. NGOs in the Philippines have
been protecti ng mari ne sanctuaries 19 to
protect fish stocks but also to protect reefs
that help protect coastlines from storms.
Cyclone risks have also been reduced in
Vietnam through replanting mangrove forests
(Box 3)20; and

• Support communities and local authorities in
disaster-prone regions to take specific stepsto
reduce their risks. For example, following the
Orissa cyclone a number of specific actions
have been identified to reduce risks to future
cyclones. Rebuilding following disasters
offers the opportunity to build resilience of
communities and governments (Box 4).

Box 4

Lessons on reducing
risk from Orrisa
Many of the impacts experienced by
communities during the Orissa cyclone
disaster in 1999 could have been avoided
with simple risk reduction actions. Actions
being taken to reduce risks to future
cyclones in Orissa now include:

• Mitigation infrastructure such as cyclone
shelters, mangroves and canal systems;

• Disaster-resistantcommunication networks;

• Stronger links between civil society and
governments; and

• Community contingency plans including
practice drills.

20 Red Crescent Society 2002 World Disaster Report: Focus on Reducing Risks.
International Federation of Red Cross and Red Crescent Societies, Geneva.
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currently speculative, and beneficial impacts are
likely to be outweighed by the adverse impacts
of unpredictable change.Wheat yields in central
and north China are expected to decline, and
wheat crops in southern China would become
more at risk from pestsand weeds".

Impact on the poor
The poor are likely to be the worst affected by
climate change. They are often the most reliant
on rainfed agriculture, live in the more exposed
settlements and cannot afford protection or
treatment for diseases such as malaria. The
direct impacts of climate-related disasters
include loss of life, property and assets
(including livestock, seed stocks or farm
implements), and increased risk of diseases(for
example, cholera or malaria).

The uncertainty, variability and extremes of the
climate are already a concern for the poor: they
use their resources and decision-making skills
to cope, and are not passive 'victims' of
climate. However, the concern is that climate
change may involve a step-change in the
frequency of climate extremes that exceeds the
ability of the poor to cope.

Box 2

The role of micro-credit
in disaster management
Building on existing micro-financing
schemescan be a useful way of reducing
the direct impacts of disaster and aiding
recovery for the poor. Bangladesh's
microfinancing institutions - Proshika and
Grameen - with their long acquaintance
with the impacts of disasters on the poor,
have started to promote loans to reduce
vulnerability. Loans are available for safer
housing, diversifying incomes (out of
agricultural labour and sharecropping
into more disaster-proof activities and
mobile assets) and for rapid credit to
promote speedy recovery immediately
after a disaster. Both loan officers and
borrowers are also found to be taking
an increasing role in community
preparednessprojects.

Source: Parker J. and Nagarajan, G. 2000 Can
Microfinance Meet the Poor's Financial Needs
in Times of Natural Disaster?

Adding to this concern, poor people's coping
strategies are becoming increasingly restricted
as other changes in economic and social
systemstake place. For example, vuInerabiIity
has increased in communities in Vietnam
following the breakdown in community-
managed resources,and the economic crash in
South Asia has left households with reduced
opportunities to build resilience.

16 McCarthy, ).T., Canziani, O.F., Leary, N.A., Dokken, D.). and White, K.S.
(Ed.s) 2001 Climate Change 2001 : Impacts, Adaptation and Vulnerability.
Contribution of Working Group II to the Third Assessment Report of the
Intergovernmental Panel on Climate Change. Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA.

The country-level
response
The poor should be supported to manage
climate risks. Governments can do this by
improving planning and services.

Firstly, agencies and governments can improve
understanding of how current climate patterns
affect the vu Inerabi Iity of the poor so that
informed decisions can be taken on how to
support poor people's coping strategies. This
will help identify which development policies
or interventions are of greater urgency, and
which should be adjusted to integrate
increasing climate variability.

Understand the vulnerabilities and
capacities of the poor

Understanding the impacts of climate
variability on the poor requires an
understanding of people's vulnerabilities to,
and capacities to cope with, all external shocks
and trends.

For example, the Red Cross Vulnerability and
Capacity Assessment was used to give a
comprehensive vulnerability assessmentof the
West Bank and Gaza Strip. The exercise
identified the most vulnerable groups; risks as
perceived by communities; and the capacities
within the communities. It also highlighted the
need for a national disaster preparednessplan,
and the resolution of health and water security
issues. In addition the analysis of capacities
illustrated opportunities such as training in
disasterprevention and preparednessin schools.

Reduce the vulnerability of the poor

a) Support the coping strategies of the poor

With an understanding of vulnerabilities and
capacities, the poor can be supported to
manage climate risks by:

• Enabling them to maintain coping strategies
that are effective, or provid ing alternatives
where traditional strategies are no longer
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of staple crops, wheat and rice by 10% and
reduce farm revenuesby up to 25%;

• Increasing frequency of EI Nino events will
cause declines in marine fish productivity
along the coasts of south and southeast
Asia, affecting food security and fish
exports in countries such as Thailand,
Vietnam and Cambodia".

Health will be affected both directly through
increased mortality from extreme temperature
and weather events, and also indirectly through
increased incidence of vector-borne diseases
and poorer nutrition.

• Malaria is currently mostly endemic in the
south Asian and southeast Asian region, but
there are risksthat it may spread as a result of
changing climate, urbanisation, irrigation,
agricultural practices and deforestation.

• There is a risk of increased levels of
respiratory problems as a result of increased
frequency and extent of forest fires. Already a
concern acrosssoutheastAsia, forest fires are
associated with intense droughts and could
increase with climate change. The loss of
forestry resources also has serious
consequences for forest-related economic
activities, Iivelihoods and ecosystemservices.

Water security is also likely to worsen across
large parts of Asia, with implications for
irrigated agriculture, human water consumption
and hydroelectricity generation.

• It is estimated that even without climate
change, India's per capita renewable
freshwater supply will fall by 40% based on
projections of popu lation growth, water
demand and run-off within the major river
basins". Climate change could significantly
worsen this picture, decreasing rainfall
supplies to major river basins.

• Glaciers in the Himalayan mountain ranges
will retreat further, as temperatures increase:
they have already retreated by 67% in the
last decade. Glacial melt would lead to
increased summer river flow and floods over
the next few decades, followed by a serious
reduction in flows thereafter.

Displacement of people. Sea level rise will
threaten low-lying deltas and coastlines of
tropical and temperate Asia, and coastlines that
are exposed to seasurgesfrom cyclonic storms.
Infrastructure in coastal regions will be under
increased risk of damage with increasing
frequency of cyclones and storm surges
associatedwith climate change:

12 Sinha 5 K. and Swami nathan M.S. 1991 Deforestation, climate change and
sustainable nutrition security: a case study of India. Climatic Change 19.

13 McCarthy, J.T., Canziani, O.F., Leary, N.A., Dokken, D.J. and White, K.5.
(Ed.s) 2001 Climate Change 2001: Impacts, Adaptation and Vulnerability.
Contribution of Working Group II to the Third Assessment Report of the
Intergovernmental Panel on Climate Change. Cambridge University Press,,

• A rise in sea levels of 1m would displace 24
million people in the densely populated
countries of Bangladesh, India and Indonesia,
and affect less densely populated countries
such as Cambodia, Vietnam and the
Philippines": and

• The Super-cyclone that hit the Indian State
Orissa destroyed or damaged every aspect of
the state's infrastructu re incl ud ing roads,
communication systems, public offices and
schools. The floods also contaminated wells,
ponds and irrigation systems.

Beneficial impacts. Not all changes will be
negative: growing seasonsmay lengthen with
better rains in some areas, or increasing
temperature may deliver increased crop,
Iivestock and fisheries yields. For example,
wheat yields have been predicted to increase in
northeast China. However, predicting what any
of these changes are in the short term is

Cambridge, United Kingdom and New York, NY, USA.
14 TERI, The Tata Energy Research Institute (www.teriin.org).
15 AI-Forouq and Huq, S. 1996 Adaptation to Climate Change in the Coastal

Resources Sector of Bangladesh: Some Issues and Problems. In Smith, J.B. et
al (Ed.s) Adaptation to Climate Change: An International Perspective. New
York: Springer - Verlag.
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• Rainfall will become more variable during
the Indian summer monsoon i.e. timing and
intensity of rainfall will become more erratic
within and between seasons;

• Heavy rainfall and tropical cyclone intensity
may increase due to disruption of the EI
Nino cycle and increasing sea surface
temperatures. For example, a 1°C increase in
sea surface temperatures in the Bay of Bengal
could increase tropical cyclone intensity
by 10°//; and

• Other extreme events such as heat waves are
also likely to increase as the climate becomes
unstable with climate change",

Figure 1
An example of information from the climate
model for the Indian Sub-continent,
showing predicted temperature changes
(OC)across India, by 2041-60.

2 2.5 3 3.5 4.5

There are also predictions of changes in average
temperature and sea levels, for example:

• A rise in temperature in both summer and
winter of 0.1 to 0.2°C per decade over the
next 10 to 20 years. Northern and central
regions of Asia could heat up 40% more
than other parts of Asia;

• Over the next 50 years summer temperatures
will increase by 4-5°C in the northwest of
Asia, 3-4°C across much of India, and 2.5-
3°C on the west coast; and

7 DFID 2002 Project Preparation Document for Bangladesh: Sustainable
Development with Climate Change (B5DCC).

8 World Meteorological Organisation Press Release No. 695, 2 July 2003
'Recent scientific assessments indicate that, as the global temperature
continues to warm due to climate change, the number and intensity of climate
extremes might increase.'

9 The work is supported by the UK Government (Department of Environment,

• As with global predictions, sea levels have
been predicted to rise by 0.11 to 0.77 metres
by 2100 in Asia.

More detailed predictions (on a smaller scale)
are emerging through the development of a
regional climate model for the Indian Sub-
continent (seeFigure 1).

• The model is being run by the Indian
Institute of Tropical Meteorology, and will
feed into a series of impact studies with
results expected by 20049

• The benefits of
the regional model are that predictions can
be made on a scale of 50km2 (rather than
300km2 for global climate models).

Uncertainty of predictions

There is currently very little information, that is
of practical use to decision makers, on the
precise extent and impacts of climate change,
especially for specific locations within a
country. Regional models are being developed
for some areas but for other areas, existing
climate change information is for broad areas
and over the long term (i.e. 2050 to 2100). But
climate change will inevitably present a
significant challenge for developing countries,
and the need to adapt to these changes remains
an inescapable conclusion. In a practical sense
we can start by reducing their vulnerability to
today's climate.

Impact on
development
The health of Asian people, agriculture, forestry,
water availability, coastal infrastructure, and
land cover will be affected by changing climate
patterns and more extreme weather events in
the future".

Food Security is likely to be affected by
changing variability of rainfall and changing
seasonal patterns. This has implications both
for the economic growth of agriculture-based
economies and also on the food security of
the poor.

• Rainfed agricultural systems will be affected
by increased variability in the timing and
intensity of the rains. In particular, high
yielding varieties - the basis for the 'green
revolution' in Asia - may prove more
susceptible to early flooding, salinisation and
drought than hardier traditional varieties".

• Food production will be affected by changing
seasonal patterns and temperatures. In India,
a temperature rise of 2°C could lower yields

Food and Rural Affairs).
10 See 'Further Information' below for a list of organisations undertaking

impact studies.
11 Kumar, K.S. and Parikh, J. 1998 Climate change impacts on Indian

agriculture: the Ricardian approach. In Dinar et al (Ed.s) Measuring the
Impacts of Climate Change on Indian Agriculture. World Bank Technical
Paper No. 402. Washington, DC: World Bank.



Box 1). Despite their coping strategies, the
poor are often the worst hit by climate
extremes or climate variability. Reliance on
seasonal employment, lack of access to clean
water and sanitation services, inability to
afford credit and formal insurance, and their
landlessness and marginalisation increase the
vulnerability of the poor.

• Asia bears the brunt of 90% of global
climate-related catastrophes. Over half a
million Asian lives have been directly lost in
major climate events since the 1970s, and
the frequency of such events is increasing.
Six major catastrophes hit Asia in the 1990s
alone. Smaller-scale, largely unrecorded
events also claim lives and are catastrophic
for the communities they hie.

2

2 Swiss Re 2002 Sigma No.1
3 International Federation of the Red Cross 2002 India: Orissa Cyclone Appeal No.

28/1999 Final Report.
4 Relief Web: http//www.reliefweb.int
5 Beckam M., Van An L., & Quang Bao L. 2002 Coping and Adaptation Strategies of

Households and Local Institutions in Central Vietnam. Stockholm Environmental
Institute SEVREPSIReport Series No.5.

Box 1

People and climate
in Asia
Much of Asia experiences floods caused
by monsoon rains, glacial melts in the
Himalayas or cyclonic activity near
coasts. Indeed 'normal' floods are an
integral and predictable part of life for
many communities, particularly in Asia's
fertile deltas (e.g. Bangladesh and
Cambodia) where farming and fishing
communities depend on the annual
floods to enrich soiIs and ki II pests.

People have historically adapted to
climate variability and extremes. For
example, households in India use a range
of strategies to cope with seasonality of
monsoon rains, including income
diversification, use of communal
resources, relying on social networks and
relationships, and reserving household
storesand assets.

• The cyclone that hit Orissa State (India) in
October 1999 affected the livelihoods of
12.9 million people and resulted in the loss
of 1.6 million houses, nearly 2 million
hectaresof crops and 40,000 livestock",

• Poor labourers and rickshaw drivers formed
the highest proportion of the 1,000 people
who died in India during an intense heat
wave in May 2002, and the 1,400 deaths in
the heatwave in 20034

•

Following disaster floods in Central Vietnam
in November 1999, poor households were the
slowest to recover, and unable to afford
labour to clear their fields and return to
agricultural productions.

What do we know
about climate
change in Asia?
Climate variability will increase and some
climate extremes will become more intense or
more frequent with climate change. Global
climate models suggest the following changes
in Asia":

6 Obasi, G.O.P. and Topfer K. (Ed.s) 2001 IPCC Summary Report for Policy Makers.
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.:
www.ipcc.ch/publspm22-01.pdf

http://http//www.reliefweb.int
http://www.ipcc.ch/publspm22-01.pdf


1 1 Climate change in Asia
The variability and extremes of the climate are already a concern
for the poor: They need help now if the cycle of disaster relief
and rebuilding is to be broken.

'All the difficulties doubled in the drought
year. Agriculture suffered, leaving little food
for us. Even drinking water was not available.
You feel besieged.'
Gujarati woman on the effects of drought on
her family (1997(

Asia's high climatic variability and frequent
climate extremes - including floods, cyclones,
heat waves, and high variability in rainfall -
keep millions of poor people vulnerable and
unable to escape a cycle of poverty. Even
without increasing climate variability, Asia has
a highly variable climate and lives with a huge
burden of climate extremes.

Those in the frontline - the poorest - need
more help now from governments and the
international community if the cycle of disaster,
relief efforts and rebuilding is to be broken.
Governments and the international community
can help by taking a longer-term approach
to development and disaster management,
reducing vulnerability to today's climate aswell
as to increasing climate variability.

We cannot afford to ignore the impact of
increasing climate risks to development in Asia.

Coping with
today's cl imate
People in Asia have developed ways of coping
with the climate over centuries, and have
turned potential risks to their advantage (see

1 ITDG 1997 Women and Drought. Intermediate Technology
Occasional Paper on Disasters and Development No.4.
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Further reading
Regional climate change impacts (Chapter 6):
http://www.grida.no/climate/ipcc/regional/

Maps of climate change impacts
(World Resources Institute):
http://www.climatehotmap.org/

Living with Risk: A global review of disaster
reduction initiatives:
http://www.unisdr.org/unisdr/

Risk reduction Network, ProVention
Consortium:
http://www.proventionconsortium.org/

Caribbean Disaster Preparedness Network:
http://www.cpacc.org/

Community risk reduction in the Caribbean
and Latin America: http://www.ciir.org/ciir.asp

Health prevention and programmes in
Caribbean and Latin America:
http://www.paho.org/

Report on Adaptation to climate change in the
developing world ("ED):
www.iied.org/docs/climate/adapt_to_cc.pdf

,I

7

Contact details
DFID Public Enquiry Point

Tel: 0845 3004100
(local call rate from within the UK)
Tel: + 44 (0) 1355843132
(from outside the UK)
Fax: + 44 (0) 1355 84 3632
Email: enquiry@dfid.gov.uk
Website: http://www.dfid.gov.uk!

Global and Local Environment Team,
Policy Division, DFID

Tel: + 44 (0) 20 7023 0934
Fax: + 44 (0) 20 7023 0074
Email: s-pieri@dfid.gov.uk

http://www.grida.no/climate/ipcc/regional/
http://www.climatehotmap.org/
http://www.unisdr.org/unisdr/
http://www.proventionconsortium.org/
http://www.cpacc.org/
http://www.ciir.org/ciir.asp
http://www.paho.org/
http://www.iied.org/docs/climate/adapt_to_cc.pdf
mailto:enquiry@dfid.gov.uk
http://www.dfid.gov.uk!
mailto:s-pieri@dfid.gov.uk


Responding

to climate
variability
requires the
develop-
ment of

planning
systems that
integrate
climate risks

6

timely information on the onset of the
hurricane and effective community
organisation and know-how to protect lives
and property. DFID is supporting an
awareness-building programme across Latin
America to increaseunderstandingof the risks
associated with hurricanes. The innovative
programme makes use of a radio soap opera
to communicate ways of reducing risks. The
Inter-American Development Bank is also
currently assessinghow weather forecasting
can be modernised in Latin America and
how risks are communicated". These pilot
approachescan be applied elsewhere.

• National disaster planning and coordination.
The benefits of a national disaster plan were
illustrated in Cuba where, during Hurricane
Michelle in 2001, over 700,000 people and
777,000 were evacuated and moved to
safety. This required effective coordination
acrossall levels of government.

Integrate climate risks into
development planning

While economic growth will be vital in
providing opportunities for the poor, careful
planning will be necessary to avoid
misconceived policies increasing the
vulnerability of the poor.

The danger of ignoring climate risks in
development forecasts was ill ustrated ina
recent study of disaster impacts on poverty.The
study simulated two development forecasts for
Nicaragua: one forecast assumed no disaster
would take place, and predicted that poverty
would be halved by 2008; the other included
disasters as a factor influencing development,
and showed that only one disasterwould result
in no progress in reducing poverty. It is clear
that the possibility of disasters needs to be
recognised and specific steps taken to protect
achievements in poverty reduction.

Poverty reduction strategy processes,and other
national level policy frameworks, can be used
to address climate risks and incorporate
measuresto reduce the risks faced by the poor.
This complements efforts to achieve pro-
poor growth by reducing inequality and
marginalisation, improving employment
opportunities for the poor, and providing
effective social protection. Bolivia's PRSP
recognisesthat Bolivia's economy and the poor
are vulnerable to natural shocks. Their
vulnerability has been addressed by a social
protection component, which forms one of the
four main components of the PRSP.However,

16 Moser, C. and Antezana, O. 2001 Social Protection Policy and Practice in
Bolivia: Its implications for Bolivia's Poverty Reduction Strategy Paper
(PRSP). 001 Working Paper 156, London: Overseas Development Institute;
and International Monetary Fund and The International Development
Association 2001 Bolivia: Poverty Reduction Strategy Paper Joint Staff
Assessment.

as yet, no specific fiscal or other measures to
reduce the impact of adverse weather on
economic growth have been identified".

The following key sheetsexplore these issuesin
more detail:

• Key sheet 05 Responding to the risks of
climate change: Are different approaches to
poverty eradication necessary?

• Key sheet 06 Adaptation to climate change:
Making development disaster proof;

• Key sheet 07 Adaptation to climate change:
The right informationcan help the poor to cope;

• Key sheet 08 Adaptation to climate change:
Can insurance reduce the vulnerability of the
poor? and

• Key sheet 09 Taking initial steps towards
adaptation.

The international
response
To support adaptive capacity in Latin America,
there are a number of implications for
international policy and research, including
the UN Framework Convention on Climate
Change (UNFCCC) and the Intergovernmental
Panel on Climate Change (IPCC). The UK
Government will:

• Work to foster a collective process
allowi ng the exploration of options and
negotiation of solutions for a global
emissions reduction regime in partnership
with developing countries;

• Work with LatinAmerica governmentsto place
the voice of poor countries in Latin America
more effectively in the negotiation process;

• Encourage the international research
community to develop research agenda that
reflect the needsof poor countries, are based
an understanding of current poverty and
vulnerability, and provide tools to predict and
understand current climate variability and
extremes and short term cl imate change
within planning timescales (3-5 years);and

• Support Latin American governments to
identify the practical implications of
information arising from the research
community, including long-term
scenarios generated by global or regional
climate models.
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will help identify which development policies
are of greater urgency, and which should be
adjusted to integrate future scenarios.

Understand the vulnerabilities
and capacities of the poor

Understanding the poor's vulnerability and
capacities will help both development agencies
and governments identify what action is
appropriate. If carried out using participatory
approaches these assessments can help
communities to recognise their risks and take
action. The Peruvian NGO, Ecocuidad, has
undertaken participatory risk assessments in
Lima by holding community meetings to map
out threats, vulnerabilities and capacities. This

Box 2

Examples of action to
help the poor reduce
their risk to climate

has led to creation of volunteer brigades
.specialised in emergency rescue".

Support land rights

Following heavy rainfall in Venezuela,
poor households were restrained by a
lack of land rights to rebuild their homes
in less vulnerable locations. Many were
forced to reconstruct their houses in
flood-prone ravines77.

Facilitate communal action

In Guyanan coastal towns, community
groups in squatter settlements have
undertaken collective drain digging
and successfully reduced damage
caused by annual coastal flooding. In
contrast communities reliant on
ineffective municipal agencies have
suffered from poorly maintained drains
and flood damage12.

Improve access to micro-credit

In Mexico poor rural households are
often more restrained by their lack of
credit than their ability to predict rainfall.
Deep tillage is a good water conservation
technique in dry years but requires the
financial liquidity to rent a tractor at the
required time of year. Often farmers are
forced to leave this task until the spring-
too late to help in moisture conservation
or to take advantageof the first rains".

11 Red Crescent Society 2001 World Disaster Report: Focus on Recovery.
International Federation of Red Cross and Red Crescent Societies, Geneva.

12 Pelting, M. 1998 Participation, Social Capital and Vulnerability to Urban
Flooding in Guyana. Journal of International Development 10: 469-486.

13 Eakin, H. 2000 Political-Economic Uncertainty and Climatic Hazards: The
Utility of Climate Forecasts for Small-scale Farmers in Tlaxcala, Mexico. IRI

Reduce the vulnerability of the poor

a) Support the poor's coping strategies

Based on an understanding of the
vulnerabilities, capacities and risks of the poor,
ways of supporting the coping strategiesof the
poor can be identified. Breaking down barriers
arid constraints that weaken their coping
strategies is a necessary first step. This may
include supporting the recognition of land
rights and land reform, communal action in
risk reduction or access to financial services
(seeBox 2).

b) Support government action

Governments, with the support of their partner
development agencies,also have responsibilities
to share the burden of climate risks and reduce
the vulnerability of the poor through:

• Delivery of essential services e.g. water and
sanitation services. Investments of US$5.9
million in water and sanitation could have
prevented the 1991 cholera in Peruepidemic
costing US$232 million in economic losses
(e.g. tourism, loss in earnings, reduction in
fishery productivity and patient care)".
Investments in water and sanitation services
acrossLatin America would benefit the health
of the poor substantially and prevent
outbreaks of disease following EI Nino and
other climate extremes.

• Environmental protection. It is widely
accepted that environmental degradation
contributed to the devastation of Hurricane
Mitch. In response, NGOs in EI Salvador
have begun programmes to help reverse
deforestation and soil erosion across Central
America. The programme focuses on
participation of local residents in water basin
management planning, increasing security of
land tenure and promoting sustainable
practices in farming.

• land use planning. Municipalities in
Nicaragua are taking climate risks into
account during land-use planning. Hazard
maps and land use zoning is being
undertaken with the participation of local
residents to take account of local knowledge.

• Early warning systems. A programme of
community-based disaster preparednessin La
Masica, Honduras, successfully preventedany
casualties during Hurricane Mitch. The
success of the programme was related to

Proceedings.
14 Petrera M. and Montoya A. 1992 Loss in the time of cholera; Peru 1991.

PAHO Epidemiological Bulletin 13 (3): 9-11.
15 InterAmerican Development Bank 1999 Facing the Challenge of Natural

Disasters in Latin America and the Caribbean: An IDB Action Plan.
Sustainable Development Department: Special Report.



temperature leading to a decrease in size of
glaciers in the high mountains. This will result
in an eventual decrease of runoff from
snowmelt leading to a decrease in available
water. Estimates of freshwater availability and
the impacts of climate change in Mexico and
South America over the next quarter century
indicate that about 70% of the population will
live in regions with low water supply by 2025.

The poor
should be
supported
to manage
climate
risks

4

Displacement of people. People living in over-
crowded shanty towns around large cities,
especially in flood-prone areas and unstable
hillsides, are particularly vulnerable to
flooding. EI Nino events cause damage to
critical infrastructure and disrupt accessto vital
services. EI Nino-related flooding in 1997/8
across Ecuador and Peru caused damage to 34
hospitals and 485 small health centres",
Climate change may have already led to an
increased land loss along the coast of Brazil
and degradation of protective coral reefs along
the coast of Ecuador resulting from bleaching
related to increased sea temperatures.

Beneficial impacts. Not all changes will be
negative: growing seasons may lengthen with
better rains in some areas, or increasing
temperature may deliver increased crop,
Iivestock and fisheries yields. However
predicting precisely what any of these changes
are in the short term is currently speculative,

9 PAHO 2001 Disasters: Preparedness and Mitigation in the Americas. Issue
No. 84: httpJ/www.paho.org/

10 ISDR 2002 Living with Risk: A global review of disaster reduction initiatives.
ISDR (with UN, WMO and the Asian Disaster Reduction Centre), Geneva.
Preliminary version prepared as an inter-agency effort coordinated by the
ISDRSecretariat:httpJ/www.unisdr.org/unisdr/

and beneficial impacts are likely to be
outweighed by the adverse impacts of
unpredictable change.

Impact on the poor
The poor are already finding it difficult to cope
with the effects of EI Nino and hurricanes.
For example, following Hurricane Mitch,
households who lacked savings to draw from
and access to alternative employment suffered
for longer than others.

The ability of the poor to cope with the
climate is being eroded by economic
changes, increasing urbanisation, increased
population densities along coasts, and
environmental destruction:

• Changes in the economies of many Latin
American countries have led to more
fluctuating markets in the place of fixed and
guaranteed prices. This has reduced the
security of farmers and decreased their ability
to deal with further shocks;

• An increasing proportion of the population
are concentrated in coastal states and in
urban areas, so there will be an increasing
population vulnerable to sea level rise and
increased frequency and intensity of coastal
storms. Current estimates suggestthat 75% of
Latin America's population is urban, 60% live
in coastal areas, and 60 out of 77 of the
largest cities are located on the coast; and

• Environmental degradation, including
deforestation and soil erosion, are increasing
vuInerabi Iity of settlements, agricu Itural lands
and industry to flooding and windstorms.

The country-level
response
The poor should be supported to manage
climate risks. Governments can do this by
improving planning and services.

Although storms and hurricanes are a regular
feature of the climate in Latin America,
examples of mitigation of these risks are rare.
Action is required today to support the poor's
coping strategies and reduce their vulnerability
to current climate variability and extremes.

Firstly, agencies and governments should
improve understanding of how current climate
patterns affect the vulnerability of the poor, so
that informed decisions can be taken on how
to support poor people's coping strategies.This

http://httpJ/www.paho.org/
http://Secretariat:httpJ/www.unisdr.org/unisdr/


• Increased temperatures for the next century
of between 0.2 and 2°C (if emissions of
greenhouse gases do not continue to rise
significantly), or between 2 and 6°C (if they
dol'. It is highly certain that there will be
warming during summer months, and some
areas will be characterised by hot and
cold waves;

• Changing in rainfall patterns. Climate
models give predictions for several Latin
American countries:

Nicaragua: a decrease in rainfall of
around 30%;
Brazil: a small increase in rainfall in
southern areas;
Mexico: increases in rainfall in the
northwest; and

Costa Rica: a decrease in rainfall along the
west coast of 25% and a small increase
along the east coast; and

• Rising sea levels. As with global predictions,
sea levels are expected to rise by 0.11 to
O.77m by 2100.

Uncertainty of predictions

There is currently very little information - that
is of practical use to decision makers - on the
precise extent and impacts of climate change,

3

6 Watson, R.T., Zinyowera, M.C., Moss, R.H. and Dokken, D.J. 1997 The
Regional Impacts of Climate Change: An Assessment of Vulnerability. IPCC
Special Reports. http~/www.grida.nolclimate/ipcc/regionaV

7 McCarthy, J.T., Canziani, O.F., Leary, N.A., Dokken, D.J. and White, K.S.
(Ed.s) 2001 Climate Change 2001: Impacts, Adaptation and Vulnerability.
Contribution of Working Group II to the Third Assessment Report of the

especially for any specific location within a
country. Climate models do not all make the
same predictions for Latin America (e.g. some
predict a decrease in rainfall while others
predict an increase), and all make their
predictions in ranges. This is due to the
scientific difficulties in modelling current and
future climate patterns and in estimating future
levels of greenhouse gas emissions. Although
new models will continue to be developed
giving predictions on a smaller scale, the only
predictions currently available are for broad
areas (300km2 in global climate models) and
the long- term (2050-2100).

Nevertheless, climate change will inevitably
present a significant challenge for developing
countries, and the need to adapt to these
changes remains an inescapable conclusion. In
a practical sensewe can start by reducing their
vulnerability to today's climate.

Impact on
development
Vulnerability to the current climate, and its
variability, provides the strongest indication of
the impact of climate change on development.
The links between climate and poverty that we
see today will be magnified.

Food security will be affected, risking
livelihoods, food security, and economies.Water
availability affects grain crop and livestock
production in Central America (Mexico, Costa
Ricaand Panama),the Andes and partsof Brazil,
Chile and Argentina. Fisheries-basedlivelihoods
will be damaged as the changing climate
disrupts fisheries (e.g. through altering ocean
currents). Ecosystem change will change the
environmental 'services' that agricultural and
manufacturing industries rely on. For example,
increased severity of droughts will add further
pressure on forests that are important for water
cycling, timber, sourcesof materials and food for
local communities.

Health will be put at risk by increased
prevalence of malaria, dengue, and water-
borne diseases. For example, studies in
Venezuela and Columbia have shown a direct
correlation between malaria cycles and EINino
years. Dengue is already in evidence at higher
elevations than previously known (e.g. in
Mexico). In Bolivia, cholera and salmonella
episodes have followed EI Nino events",

Water security. Studies in Latin America show
there has already been an increase in

Intergovernmental Panel on Climate Change. Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA.

8 PAHO (PanAmerican Health Organisation) 1998 Climate Change and
Infectious Diseases: The Implications of EI Nino. Provisional Agenda Item 5:
Subcommittee on planning and programming of the executive committee
30th Session, 30-31 March 1998.
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reducing inequality and marginalisation,
improving employment opportunities, and
providing effective social protection.

Coping with
today's climate
Even without future climate change, Latin
American countries face regular climate risks
including variable rainfall, droughts, floods,
and windstorms. In a region where agriculture
remains one of the main sectors (employing 30
to 40% of the economically active population)
changes in the timing and intensity of rainfall
have serious consequences. Climate variability
is associated with both the EI Nino Southern
Oscillation (ENSO) phenomenon and with
hurricanes that are common in the region 1.

• Hurricanes are notorious for the destruction
they leave in their wake. In 1999, Hurricane
Mitch hit Central America and resulted in
losses in Nicaragua and Honduras equalling
their combined GDPs, and setting back the
development of Honduras by an estimated 20
years. The poor were the hardest hit, often
living on exposed and marginalized slopes
that gave way into landslides during the
heavy rainfall. Following the event only 25%
of rural households were food-secure":

• In particularly strong years (e.g. 1982/3 and
1997/8) EI Nino has been associated with
increased risk of floods and droughts':

• The 1982/3 EI Nino led to losses of up to
US$14 billion worldwide. US$2 billion were
lost in Peru mainly from the loss of fishing
revenue (see Box 1), and the destruction of
infrastructure4;

• During the 1987/88 EI Niiio the second
winter crop in Bolivia (sorghum and
soybeans) was badly affected by excessive
rains in Junefollowed by dry weather in luly".

What do we know
about climate change
in Lati n America?
More frequent and worse EINino events

The most concerning aspect of climate change
in Latin America is the predicted increase
in magnitude and frequency of strong EI
Nifio events. This is likely to result in the
following conditions":

1 Typically during an EI Nino event, the west and southeast Latin American
countries are wetter than usual and those in the northeast experience drier
conditions.

2 Morris, S., Neidecker-Gonzales, 0., Calogero, C, Munguia, M. and woden,
Q. 2000 Hurricane Mitch and the Livelihoods of the Poor.

3 Charveriat, C. 2000 Natural Disasters in Latin America and the Caribbean:
An Overview of Risk. Inter-American Development Bank Research
Department Working Paper 434.

Box 1

The impact of EI Nino
on Peruvian fisheries
The 1998 EI Nino severely affected
Peru's second biggest foreign currency
earner by reducing fish catch volume by
45% (compared to the 2002 catch
level). Peru's fishing industry contributes
around 4% to its GDP, employs 20,000
people in industrial fishing, and 50,000
small-scale fishers.

In normal conditions, prevailing offshore
winds blow warm water off the coast,
allowing nutrient rich cool water to flow
upwards ('upwelling'). This supports a
productive anchovy fishery. During an EI
Nino event these winds weaken, and the
upwelling does not occur, severely
reducing the productivity of coastal
fisheries. Small-scale fishermen are badly
affected particularly as they cannot fish
in the rough weather associated with EI
Nino conditions. This is significant for
food security because the anchovy
fishery produces 70% of fish for direct
human consumption in Peru.

Sources: Prado. J 1999 Research and
Development in Fishing Technology in Latin
America, FAO Fisheries Department & The
Environmental and Societal Impacts Group
(ESIG)of the US National Centre for
Atmospheric Research
http://www.esig.ucar.edu/un/ecuador.html

• Drier conditions acrossCentral America;

• Drier conditions across the North east of
Latin America during July to March;

• Wetter conditions across the south east of
Latin America during November to February;

• Wetter conditions along the west coast of
Ecuador and Peru;

• High temperatures along the western coast
during May and April; and

• Increase in peak wind and rain intensity
during storms and hurricanes.

Changes in temperature, rainfall and sea levels

Alongside increased EI Nino conditions, there
will also be gradual changes related to rainfall
and temperature although the direction of these
changesvaries across the continent.

4 Freeman, P.K.,Martin, L.A., Mechler, R., and Warner, K. 2002 Catastrophes
and Development: Integrating Natural Catastrophes into Development
Planning. Disaster Risk Management Working Paper Series No.4 Washington
DC: World Bank.

S Downing, T.E. 1992 Climate change and vulnerable places: Global food
security and country studies in Zimbabwe, Kenya, Senegal and Chile.
Oxford: University of Oxford, Environmental Change Unit.

http://www.esig.ucar.edu/un/ecuador.html


This key sheet is part of a series aimed at DFID staff and
development partners examining the impact of climate
change on poverty, and exploring tools for adaptation to
climate change.

Latin America's recent progress in development is at risk from
increasing climate variability: Better policies are required now
to reduce the impact on the poor.

12 Climate change
Latin America

~s the river burst its banks in Ocotal (in north
west Nicaragua) families sought refuge in
trees, but as help didn't come their arms grew
tired and their children fell to their deaths in
the torrent.'
Luis Armaya, Nicaraguan commenting on
Hurricane Mitch.

The poor in Latin America are already
vulnerable to the climate, including hurricanes
and the effects of EI Nino. Climate change
will worsen this picture, with changes in
temperatures and rainfall, and an increasing
frequency and severity of EI Nino, storms and
hurricanes. If the effects of the climate on
poverty are not recognised and managed, then
gains in development made over decades will
remain at risk to a few days of adverse
weather. Latin America cannot afford to ignore
climate risks.

Those in the frontline - the poorest - need more
help now. Governments and the international
community can help by removing the barriers
that prevent the poor from coping with the
climate, for example, by recognising land rights,
improving services, and providing early warning
and disaster management systems. National
economic and social policies can be developed
to mitigate climate risks, complementing actions
to achieve pro-poor economic growth by

•

o
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been rising rapidly as their economies have
grown and energy use has increased. Currently
they account for around 49% of global
emissions and, if current trends continue, their
emissions will exceed those from the
developed world by 2030.

To date, developing countries are excluded
from action to reduce emissions. While
recognising the need to stabilise GHG
concentrations and the implications of not
doing so for poverty eradication, they remain
largely resistantto any extension of quantitative
targets to non-Annex 1 Parties to the
Convention. This, they argue, would unfairly
comprom ise thei r prospects for ach ievi ng
sustained economic growth - critical to
eradicating poverty - in response to a problem
for which the already rich developed countries
are largely responsible.

At the same time, however, many developed
countries are reluctant to take further action to
curb their own emissions in the absence of any
corresponding action by developing countries
which they identify as the most rapidly growing
source of future global emissions.

This fundamental impasse lies at the centre of
the highly political, and often highly-charged
debate, on the future direction of climate change
negotiations.An equitable way must be found to
balance poverty eradication and economic
growth with safe levels of carbon emissions.
Unlesssuch a path is found to overcome current
suspicions and place the climate debate on a
sound footing between developed and
developing countries, the UNFCCC processrisks
becoming stalled with serious implications for
the poorest and most vulnerable.

DFID will also seek to foster a collective
process that will allow the exploration of
options and the negotiation of solutions for a
global emissions reduction regime, in
partnership with developing countries.
Securing developing country participation in a
global emissions reduction regime implies that
agreement wi II be necessary on a framework
for resource transfers that provide incentives for
the transition away from carbon-intensive
economies, the provision of support for the
integration of climate risks in development
activities, and the necessary investment in the
international pol itical process.

Further reading
Baumert, K.A., Kete, N. and Figueres,C. 2002
Designing the CDM to meet the needs of a
broad range of interests.World Resource
Institute: Washington DC.

CDM Executive Board on-line:
http://cdm.unfccc.int/EB

Intergovernmental Panelon Climate Change
(IPCC):http://www.ipcc.ch/

SouthSouthNorth NGO network: aims to
develop the necessaryconfidence for dealing
effectively with the Clean Development
Mechanism
(CDM):http://www.southsouthnorth.org!

United Nations Framework Convention on
Climate Change web site: http://unfccc.int/

Contact details
DFID Public Enquiry Point

Tel: 0845 300 4100
(local call rate from within the UK)
Tel: + 44 (0) 1355 84 3132
(from outside the UK)
Fax:+ 44 (0) 1355 84 3632
Email: enquiry@dfid.gov.uk
Website: http://www.dfi d.gov.uk!

Global and Local Environment Team,
Policy Division, DFID

Tel: + 44 (0) 20 7023 0934
Fax:+ 44 (0) 20 7023 0074
Email: s-pieri@dfid.gov.uk

© Crown Copyright 2004. Any part of this
publication may be freely reproduced
providing the source is fully acknowledged.
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from the Annex 1 countries within the
UNFCCC in 1990, must ratify it. As with the
Convention, developing countries are
exempted from taking mitigation action under
the Protocol.

With the aim of achieving emissions reductions
at the least economic cost, the Kyoto Protocol
establishes mechanisms which enable
industrialised countries to comply with their
obligations by reducing emissions more
cheaply in other countries. These three
'flexibility mechanisms' are:

• International Emissions Trading - allowing
the creation of a market in tradable GHG
'reduction credits';

• Joint Implementation - allowing credits from
emissions reduction projects in anyone
developed country to be used for compliance
by another developed country;

• The Clean Development Mechanism (COM)
- allowing credits from emission reduction
projects in developing countries to count
toward the commitments of developed
countries; and

• Under the Protocol, developed countries are
also permitted to receive credit towards their
emissions targets through certain land use
changes and forestry activities (also known as
carbon 'sinks').

Progress with Kyoto
The Kyoto Protocol provided only a basic
structure for the agreement, leaving it to
subsequent UNFCCC negotiating sessions to
determine the specifics of implementation and
commitments. In Buenos Aires, at the
UNFCCC's Fourth Conference of the Parties in
1998, parties adopted a Plan of Action to
resolve these issues.This set out an ambitious
programme to determine the Protocol's
operational details, to be achieved by the sixth
Conference of the Partiesin 2000.

Progresstowards the 2000 target date was slow
and negotiations difficult. The Buenos Aires
workplan necessitated rules for monitoring,
reporting and compliance which are critical to
the Protocol's implementation. Dispute over
these rules, the sheer volume of work and the
difficult political issues at stake, led to a
breakdown of negotiations at The Hague in
November 2000. Shortly after, in a much
publicised statement by President George W.
Bush, the United States rejected the Kyoto
Protocol on the basis that it could 'cause

3

6 Watson, R.T., Zinyowera, M.e, Moss, R.H. and Dokken, D.J. 1997 The
Regional Impacts of Climate Change: An Assessment of Vulnerability, !pee
Special Reports. htlp//www.grida.no/ciimate/ipcc/regional/

7 McCarthy, J.T., Canziani, O.F., Leary, N.A., Dokken, D.J. and White, K.S.
(Ed.s) 2001 Climate Change 2001: Impacts, Adaptation and Vulnerability.
Contribution of Working Group II to the Third Assessment Report of the

serious harm to the US economy' and 'exempts
developing countries from compliance ...
including major population centres such as
China and India'.

Despite the withdrawal of the US, the process
continued and negotiations culminated in the
adoption of a political agreement at the
Convention's reconvened Sixth Conference of
the Parties held in Bonn in July 2001. This
'Bonn Agreement' set out the framework giving
effect to Kyoto. This was subsequently
translated into legal decisions at the
Convention's next meeting in Marrakech in
November 2001. The resulting 'Marrakech
Accords' provide clear and agreed rules
governing how developed countries can take
action to fulfil their emission reduction and
limitation targets.

Figure 1
Developed country GHG emissions in 1990
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Looking to the future
The global effort to achieve safe levels of
carbon emissions is a long-term process. The
Kyoto Protocol representsa major step towards
achieving this by introducing binding targets on
developed countries in line with their historic
responsibility for global emissions. However, it
is generally accepted that a more radical
reduction in emissions will be required,
possibly asmuch as 60% below the 1990 level,
to achieve stabilisation of GHG concentrations
at a safe level.

Ach ievi ng such reductions wi II require action
by at least some developing countries, along
with further action by developed countries.
Developing country emissions, primarily those
from the large industrialising countries, have

Intergovernmental Panel on Climate Change. Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA.

8 PAHO (PanAmerican Health Organisation) 1998 Climate Change and
Infectious Diseases: The Implications of EI Nino. Provisional Agenda Item 5:
Subcommittee on planning and programming of the executive committee
30th Session, 30·31 March 1998.
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eradicate poverty. At the same time effective
stabilisation of global GHG emissions will
require action by the large and rapidly
industrialising middle-income countries which
are an increasingly significant source of global
GHG emissions. Achieving an equitable global
solution to this problem, which recognises that
developing countries should not have their
growth prospects unfairly compromised in
order to resolve a problem that they did not
cause, presents a major challenge. This will be
a major aspect of the fore-coming negotiations.

The Intergovernmental
Panel on Climate
Change (IPCC)
Throughout the 1970s and 1980s concern about
climate change grew. This concern, coupled
with increasing evidence of man's interference
with the climate system,led to the establishment
in 1988 of the Intergovernmental Panel on
Climate Change (IPCC). The !PCC, which is
mandated to assess the scientific, technical
and socio-economic evidence relevant to
understanding the issue, produced its first
assessmentreport in August 1990. This provided
the initial scientific evidence of climate change
and provided the basis for negotiations on an
international responseto the problem.

Key sheet 01 'Climate change deepens poverty
and challenges poverty reduction strategies'
sets out some of the main climate impacts
expected in developing countries.

The United Nations
Framework Convention
on Climate Change
(UNFCCC)
The UN FCCC represents the international
community's collective response to climate
change. It was established at the 1992 UN
Conference on Environment and Development
held in Rio de Janeiro, and entered into force in
1994. It has almost global membership.

The Convention's ultimate objective is to
stabilise atmospheric GHGs at a level that
prevents dangerous interference with the
climate system. Underlying this objective is the
principle that countries should take action to
reduce their GHG emissions in accordance

1 Typically during an EI Nino event, the west and southeast Latin American
countries are wetter than usual and those in the northeast experience drier
conditions.

2 Morris,S., Neidecker-Gonzales, 0., Calogero, c., Munguia, M. and woden,
Q_ 2000 Hurricane Mitch and the Livelihoods of the Poor.

3 Charvenat, C. 2000 Natural Disasters in Latin America and the Caribbean:
An Overview of Risk. Inter-American Development Bank Research
Department Working Paper 434_

with their common but differentiated
responsibilities in causing the problem and
thei r respective capabi Iities to take action to
address it. Developed countries (currently 40
listed under Annex 1 to the Convention
document) consequently agreed to take the
lead and committed themselves to return to
their 1990 GHG emissions levels by 2000.
Developing countries were exempted from
taking action under the Convention, which also
requires industrialised countries to assist them
(financially and technically) in their efforts to
reduce GHG emissions and to adapt to the
impacts of climate change.

o
LL.o

The Convention represented an important level
of international consensus to tackle a global
problem. However, it was soon recognised that
greater reductions in emissions than those
initially required under the Convention would
be needed to stabilise GHGs at safe levels.
Recognisingthis, Partiesto the UNFCCC agreed
to the Kyoto Protocol signed at their third
Conferenceof the Partiesheld in Kyoto in 1997.

While reflecting the principles of the
Convention, the Kyoto Protocol sets binding
emissions reduction targets for six greenhouse
gases in 38 industrialised countries. These
quantitative commitments are defined in terms
of average emissions over a five-year
commitment period: 2008-2012.

For the Protocol to come into force and its
commitments to become effective obligations,
at least 55 countries, responsible for at least
55% of the greenhouse gasemissions produced

4 Freeman, P.K.,Martin, L.A., Mechler, R., and Warner, K. 2002 Catastrophes
and Development: Integrating Natural Catastrophes into Development
Planning. Disaster Risk Management Working Paper Series No.4 Washington
DC: World Bank.

5 Downing, T_E_1992 Climate change and vulnerable places: Global food
security and country studies in Zimbabwe, Kenya, Senegal and Chile.
Oxford: University of Oxford, Environmental Change Unit.



13 International climate change
negotiations: Why they
matter to the poor
Current status: For the Kyoto Protocol to come
into force, at least 55 Parties to the United
Nations Framework Convention on Climate
Change (UNFCCC), responsiblefor at least 55%
of the greenhouse gas (GHG) emissions from
developed countries, must ratify the Protocol.

As of end of November 2003, 120 countries
have ratified the Protocol, including all EU
member states, Japan and Canada. However,
the emissions threshold remains unmet and
without US participation (see Figure 1),
ratification by the Russian Federation is
required for the Protocol to come into effect.
Russia's position on ratification remains
unclear, although it could be a major
beneficiary from two of the three emissions
trading mechanisms.

Without
global
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The negotiation
challenge
Climate change represents a fundamental
challenge to the long-term development
prospects of many developing countries.
Without action to curb rising GHG emissions
(mitigation), the scale of future climate change
will escalate, exacerbating poverty and
challenging the prospects for achieving and
sustaining the Millennium Development Goals.

It is vital that greenhouse gas (GHG) emissions
are mitigated if developing countries are to g
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SCCF

Seasonalclimate
forecasts

Short-term weather
forecasts

UNDP

UNEP

UNFCCC

Vulnerability

Weather

WHO

WMO

in association with the development of a national strategy for
poverty reduction. PRSPsconcern a country's macroeconomic,
structural and social policies and programs to promote growth and
reduce poverty, aswell as associatedexternal financing needs.

Special Climate Change Fund. The SCCfund was established by the
Marrakesh Accords under the UN Framework Convention on
Climate Change. It will finance activities in adaptation, technology
transfer, and certain specific sectors and activities to assist oil-
exporting countries to diversify their economies.

Probabilistic forecasts, i.e. forecasts of likelihood, of the average
values of air temperature, humidity, rainfall, wind speed etc.

Predictions of actual conditions for up to 5 days.

United Nations Development Programme.

United Nations Environment Programme.

United Nations Framework Convention on Climate Change. The
UNFCCC was adopted at the 1992 EarthSummit in Rio. Its objective
is the stabilisation of greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic
interference with the climate system.

An indication of people's exposure to external risks, shocks and
stressesand their ability to cope with and recover from the impacts.
Changing vulnerabilities can often explain how people move in and
out of poverty suddenly, seasonally or gradually over time.

The actual meteorological conditions (rather than mean or ranges)
that are experienced in anyone place, and anyone time. Weather
events can only be forecasted up to 5 days before.

World Health Organization.

World Meteorological Organization.



Mainstreaming

MDGs

Medium-term
weather forecasts

MEWS

NAPAs

National
Communications

NGO

NOAA

OECD

PRECIS

PRSPs

The consideration and integration of climate issues into decision-
making processes such as planning, budgeting and the design and
implementation of development strategies.

Millennium Development Goals. The eight MDGs encapsulate an
ambitious agenda to significantly reduce poverty by 2015. The goals,
agreed at the UN Millennium Summit in September 2000, set clear
targets for reducing poverty, hunger, disease, illiteracy,
environmental degradation, and equity for women and girls. For
each goal, sets of targets and indicators have been defined, which
are being used to track progress in meeting the goals.

Predictions of actual weather conditions for 5-20 days ahead.

Malaria EarlyWarning System.

National Action Programmes for Adaptation. The 7th conference of
parties to the UNFCCC in January 2002 recognised that the least
developed countries do not have the capacity to prepare National
Communications to the UNFCCC in the foreseeable future, or to
convey their urgent and immediate needs with regard to adaptation.
Global Environment Facility funding is available for the least
developed countries to prepare NAPAs, setting out their priorities for
adaptation.

Parties to the UN Framework Convention on Climate Change are
committed to documenting their key vulnerabilities and adaptation
priorities to the UNFCCC, in 'National Communications'.

Non Governmental Organisation.

National Oceanic and Atmospheric Administration.

Organisation for Economic Co-operation and Development.

A regional climate modelling system designed to run on a personal
computer, which can be applied to any region of the globe. A
prototype version incorporating the PRECISregional climate model,
and a graphical user interface to setting up the model, was
demonstrated at the 7th conference of parties to the UN Framework
Convention on Climate Change in Marrakech, November 2001.

Poverty Reduction Strategy Papers, or Poverty Reduction Strategy
Processes. Under the Highly Indebted Poor Countries Initiative
(HIPC), highly indebted countries are eligible for debt restructuring,



GIS Geographical Information Systems.

ICS International Council for Science.

IFls International Financing Institutions.

Insurance Insurance is a financial service that allows the insured party to
transfer a risk or liability to another party (the insurer) through a
financial transaction. Insurance works by setting aside finance that
can be called on if the insured party experiences a shock that fits the
criteria agreed with the insurer. Insurance can offer a method of
spreading the risk associated with climatic shocks and of providing
accessto essential funds in the event of a natural disaster.

lOB Inter-American Development Bank.

IOC Intergovernmental Oceanographic Commission.

IPCC Intergovernmental Panel on Climate Change. The IPCC was
established by the World Meteorological Organisation (WMO) and
the UN Environment Programme to assessscientific, technical and
socio- economic information relevant for the understanding of
climate change, its potential impacts and options for adaptation and
mitigation. It is open to all Members of the UN and of WMO.

J I Joint Implementation. Joint Implementation was introduced by
Norway in 1991 and reflected in Article 4.2(a) of the UN Framework
Convention on Climate Change. This article gives Annex I countries
the option of contributing to the convention's objectives by
implementing policies and measures jointly with other countries.
The investing participants in these projects are expected to claim
emission reduction 'credits' for the activities financed, which would
lower the emissions liabilities (e.g. carbon taxes, emission caps) in
their home countries.

Kyoto Protocol Following the UN Conference on Environment and Development
(UNCED, the 'Rio Earth Summit') in 1992, this protocol to the UN
FrameworkConvention on Climate Changewas agreed in December
1997 in Kyoto, Japan, at the third conference of parties to the
convention. Industrial nations agreed to reduce their collective
emissions of greenhouse gases by 5.2% from 1990 levels by the
period 2008 to 2012.

LDCF Least Developed Countries Fund. LDCF is a fund for supporting
adaptation in the least developed countries, to be administered by
the secretariat of the Global Environment Facility.



ENSO EI Nino-Southern Oscillation or EI Nino (the shortened name). ENSO
is a coupled atmosphere-ocean phenomenon. During an EI Nino
event, prevailing trade winds flowing west across the Pacific weaken
and easterly ocean currents strengthen, causing warm surface waters
in the Indonesian area to flow eastward. In contrast to the seasons,
which are regular and therefore highly predictable, EI Nino recurs at
irregular intervals ranging from two years to a decade, and no two
events are exactly alike. EI Nino is often associated with climate
extremes such as droughts and floods.

Emission scenarios The predictions of future greenhouse gas emissions. The
Intergovernmental Panel on Climate Change (IPCC) has developed
32 scenarios that describe future emissions based on factors such as
population growth, socio-economic development, and technological
progress.The most frequently used scenarios include the A2 scenario
(associated with a gradually increasing population with regionally-
oriented economic growth and fragmented technological change)
and the B2 scenario (associatedwith a lower population growth and
an emphasis on local solutions to sustainable development).

FCO Foreign and Commonwealth Office.

FEWS Famine EarlyWarning System.

GCMs Global Climate Models.

GCOS Global Climate Observing System.GCOS was established in 1992 to
ensure that the observations and information needed to address
climate-related issues are obtained and made available to all
potential users.

GOP Gross Domestic Product.

GEF Global Environment Facility. The GEFwas established in 1991, and
provides funding for developing countries to take action to protect
the global environment. GEF grants support projects related to
biodiversity, climate change, international waters, land degradation,
the ozone layer, and persistent organic pollutants.

GHGs Greenhouse gases. GHGs are critical in controlling the earths
natural temperature control system.They trap infrared radiation, thus
warming the atmosphere. Naturally occurring greenhouse gases
include water vapour, carbon dioxide, ozone, methane and nitrous
oxide, and together they create a natural greenhouse effect.
However, human activities are causing greenhouse gas levels in the
atmosphere to increase.



their commitments in a flexible and co-operative manner, at the
same time providing an opportunity for developing countries to
participate in the mitigation of global greenhouse gases.

CDMA Commonwealth Disaster Management Agency.

Climate 'Climate' can be considered the 'average weather'. It is the pattern
of weather over a given time period and can be predicted in terms of
means and ranges of variables such as temperature, precipitation
and wind. Climate patterns include phenomena such as EI Nino,
monsoons and seasonal temperatures.

Climate Change Defined by the UN Framework Convention on Climate Change as
'the change in climate attributed directly or indirectly to human
activity that alters the composition of the global atmosphere and
which is in addition to natural variability observed over comparable
time periods'.

Climate extremes Rareevents such as high winds, excessive rainstorms and prolonged
droughts. Predictions of cI imate extremes can give an indication of
whether they are Iikely to happen more regularly or more severely
on average,while forecasts of only 4 days before will give details on
the actual timing of the event.

Climate variability Variations around the mean state and other statistics (range of
conditions, occurrence of extremes etc) of the climate on temporal
and spatial scales.Climate variability includes inter-annual variation,
seasonal variations and variations across regions and short distances.

COP Conference of Partiesto the UN Framework Convention on Climate
Change (UNFCCC). The Conference of Parties is the supreme
decision-making body of the UNFCCC, charged with promoting and
reviewing the implementation of the convention. To date there have
been nine COPs, and the tenth will take place in Buenos Aires in
December 2004. 'COP 6', 'COP 7' etc refer to the sixth, seventh, etc
conference of parties.

DEFRA UK Department for Environment, Food and Rural Affairs.

DFID UK Department for International Development.

Disasters Any shock that has an impact on communities so that their capacity
to cope is overwhelmed. For example, the shock may be an extreme
weather event, an earthquake, inflation, or conflict, both over a large
scale and in localised areas.
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Glossary and acronyms

Adaptation In natural or human systems, adaptation is a response to actual or
expected climate conditions or their effects that moderates the harm
caused by climate change or exploits beneficial opportunities.
Adaptation is a very broad concept, which covers action undertaken
by private actors (e.g. individuals, households, communities,
commercial companies, NGOs) and public actors (i.e. government
bodies at all levels). Adaptation may include individual or collective
coping strategies or changes in practices, processesor the structure
of systems.The capacity to adapt is referred to as adaptive capacity.

Annex 1 Parties Theseare the 36 industrialised countries and economies in transition
listed in Annex 1 of the Kyoto Protocol to the UN Framework
Convention on Climate Change (UNFCCC). Their responsibilities
under the convention are various, and include a non-binding
commitment to reducing their GHG emissions to 1990 levels by the
year 2000.

Annex B Parties These are the 39 emissions-capped industrialised countries and
economies in transition listed in Annex B of the Kyoto Protocol to
the UN Framework Convention on Climate Change (UNFCCC).
Legally-binding emission reduction obligations for Annex B
countries range from an 8% decrease (e.g. EC) to a 10% increase
(Iceland) on 1990 levels by the first commitment period of the
protocol, 2008 - 2012.

Bonn Political
Declaration

At the resumption of the 6th conference of parties (COP 6) to the
UNFCCC in July 2001 in Bonn, it was agreed that US$410 million
should be contributed each year until 2005 to assist developing
countries. This is known as the Bonn Political Declaration. No
agreement has been reached since on the distribution of these funds.
It was suggestedat the time that distribution should be calculated on
the basis of CO2 emissions in 1990 by the members of the group,
with the exception of the EuropeanCommission.

COM Clean Development Mechanism. The COM was proposed as a part
of the 'flexibility mechanisms' of the Kyoto Protocol. The basic
principle of the COM allows developed countries to invest in low-
cost abatement opportunities in developing countries and receive
credit for the resulting emissions reductions. It also allows developed
countries to apply this credit against their 2008-2012 targets,
reducing the cutbacks that would have to be made within their
borders. The COM was devised to assistAnnex 1 countries to fulfil


