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Study Motivation

A Countries will need to adapt to a 2°C warmer
world, managing the unavoidable

A Mitigation is needed to avoid the unmanageable
consequences of higher temperatures

A The Bali Action Plan promises new and additional
resources to help developing countries adapt

A Existing studies provide a wide range of cost
estimates, ranging from US$4 i 109 billion/year

A The EACC was initiated to fill knowledge gap



STUDY OBJECTIVES AND METHODOLOGY ¥~

Critical assumptions
Key results from the global track

Some results from country track

Study limitations and messages



Economics of Adaptation to

Climate Change Study 1 EACC

Participants: Bangladesh, Bolivia, Ethiopia, Ghana, Mozambique,
Samoa, and Vietham

Funding: Netherlands, United Kingdom, Switzerland, World Bank

Objectives Approach

Support country processes for
climate-resilient development

Estimate cost.s of adaptgtlon ::> EACC Global Track
for developing countries

EACC Country Track




EACC COMPONENTS AND THEIR LINKS

EACC Synthesis Report
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EACC Global Track

Projections

Sectors Climate ¢ Global
Water Run-off data sets

Agriculture Baseline GDP/Population
Forestry

Fisheries
Infrastructure Economic, Social and
Environmental Impacts

Water Resources
Coastal Zones
Health

_ Identification of
Ecosystem Services A

daptation Measures

Cross- Sectors @(— Decision Rule

Extreme Weather Events Cost of Adaptation
Social Protection




EACC Country Track

Projections

Climate Sub-national
Sectors Water Run-off €— datasets
_ Baseline GDP/Population
Agriculture
Forestry
Fisheries Economic, Social and
Infrastructure Environmental Impacts

Water Resources
Coastal Zones
Health

Ecosystem Services

Participatory

Identification of scenarios w/
Adaptation Measures vulnerable groups

@(— Decision Rule
Cross- Sectors

Extreme Weather Events
Social Protection

Cost of Adaptation

National macroeconomic analysis




Study objectives and methodology

CRITICAL ASSUMPTIONS Y-
Key results from the global track

Some results from the country track

Study limitations and messages



Assumption: How much to adapt (I)

Restore Welfare

$ Growth without CC = BASELINE
>4Growth with CC
Costs of adaptation

Time




Assumption: How much to adapt? (lI)

It might be better, or not
A possible, to fully

e so a residual dar

Costs of adaptation

Time



Assumption: Adapt to what?

Change in average annual precipitation, 20001 2050
CSIRO (DRY) NCAR (WET)

A2 SCENARIO

Two extreme GCMs used to estimate range of costs



GHANA DRY AND WET SCENARIOS
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Assumption: Benefits offset costs?

Should potential benefits from climate change offset
costs of adaptation In a sector or a country?

I Say, Brazil incurs a cost in infrastructure but benefits
Il n water suppl yeée

I Say, Brazil benefits in water supply but Argentina
l ncurs a cost é



Other Assumptions

Time frame --- 2010 to 2050

Development baseline --- A2 SRES
Only public sector (planned) adaptation included
Mostlyn har do physi cal actions

No Catastrophic Climate Change Scenario



Study objectives and methodology

Critical assumptions
KEY RESULTS Y-
Lessons from countries

Study messages



Annual Global Costs of Adaptation:

by Sectors, 2010-2050, US$ Billion

SECTOR Climate Scenario
DRY WET
Agriculture, forestry, fisheries 2.5 2.6
Water supply 19.7 14.4
Human health 1.5 2.0
Coastal zones 27.6 28.5
Infrastructure 13.0 27.5
Extreme events 6.4 6.7
Total 71.2 81.5
Adding costs differently 75.0 100.0

2005 Constant Prices, 0% Discounting
Source: World Bank Analysis



Annual Global Costs of Adaptation:

by Region, 20107 2050, US$ Billion

Wet Scenarioi 81.5 2005 constant prices, 0% discounting

Dry Scenario 1 71.2

EAP1 19.6

B East Asia and Pacific, EAP

[ Europe and Central Asia, ECA
Latin America and Caribbean, LAC

B wviddie East and North Africa, MNA
South Asia, SSA

I Sub-Saharan Africa, SSA

Source: World Bank Analysis



Annual Global Costs of Adaptation: by

Region, Decades, 2010-2050, US$ Billion
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Study objectives and methodology

Critical assumptions

Key results from the global track

VN

SOME RESULTS FROM THE COUNTRY TRACK Y-
Study limitations and messages



Sectors In country studies

MOZ ETH GHA BANGD VietN BOLV Samoa

Agriculture Yes Yes Yes Yes Yes
Water Yes Yes Yes Yes Yes
Roads Yes Yes Yes

Hydropower Yes Yes Yes

Coastal Yes Yes Yes Yes
Extreme events Yes Yes Yes Yes

Social Yes Yes Yes Yes Yes Yes

CGE/MIP Yes Yes Yes Yes MIP  Macro



Reduction in CC damages, 2003-

2050 (5% discount rate) T MOZ
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Deviations of real welfare from Baseline 1 different
strategies (present value, in US$ billions) T GHA

Adaptation Investment in

Scenario Road PV [T —
No Adaptation Design gricuit. Hydro JAgn S
Global Dry | -16.017 | -13.171 0.461 0.299 -4.774
Global Wet | -25.731 | -21.561 -0.988 -1.071 -8.264
Ghana Dry | -4.825 -5.130 -0.867 -0.426 -2.552
Ghana Wet| -1.926 1.456 3.376 3.081 2.506




Regional GDP deviations, Wet2 - ETH

60.00
50.00
40.00
30.00
20.00
10.00

0.00 -

-10.00
-20.00

2025

®rrR1
mirR2
mrrR3
H R4
mrR5

w rrlUJRB




ETH Discounted differences in absorption

from baseline, 2010-2050 (share of GDP)
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Bangladesh T poverty, flooding and tidal surges

Poverty Map
Upazila Level

Proportion of population
below the upper poverty line

Areas Affected by Floods
' and Tidal Surges
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Change in inundation depth from monsoon
flooding due to CC 1T Bangladesh
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VIETNAM

Red River Basit2050 Mekong Delta Inflow Change<2050

200 60
150 40

100 .|l 20 m IPSL

0 OGISS

50 { -l 0 H 20 HadCM3

0 J l.JJ -40
Jan FebMar AprMay Jun Iul ]ug'epictlovDec 60

-50

24% Rice productivity loss 12%

Macroeconomic costs and benefits of adaptation

No adaptation With adaptation  Adaptat. benefits

DRY WET MoN DRY WET MoN DRY WET MoN

Real GDP| -24 | -23 | -0.7 | -11 | -0.7| 0.7 | 1.3 | 1.6 | 1.3




Study objectives and methodology

Critical assumptions
Key results from the country track

Some results from the country track

FaN

STUDY LIMITATIONS AND MESSAGES Y



Study limitations

Apart from path depen
1) Uncertainty

I  Climate
T Growth
I Technologies

2) Institutions: soft/hard, migration

3) Modeling

I Efficiency & inter-temporal: NEEDED?
I Ecosystems & social




MAIN FINDINGS AND LESSONS (I)

The cost of developing countries to adapt to climate change
between 2010 - 2050 is estimated at US$70-100 billion a year
at 2005 prices. DRY%afthe projected GDR ¢
of all developing countries in the current decade and at the
same time to as much as 80% of total disbursement of ODA.

Economic development is a central element of adaptation to
climate change, but it should not be business as usual.

Invest in human capital, develop competent and flexible
Institutions, focus on weather resilience and adaptive
capacity, tackle the root causes of poverty. Eliminating
poverty is central to both development and adaptation




MAIN FINDINGS AND LESSONS (I1)

Do not rush into making long-lived investments in
adaptation unless these are robust to a wide range of
climate outcomes or until the range of uncertainty about
future weather variability and climate has narrowed.
Start with low-regret options.

Adaptation to climate change should start with the
adoption of measures that tackle the weather risks that
countries already face, e.g. more investment in water
storage in drought-prone basins or protection against
storms and flooding in coastal zones and/or urban areas.
Climate change will exacerbate these risks.



MAIN FINDINGS AND LESSONS (lll)

A Beware of creating incentives that encourage
development in locations exposed to severe weather
rtr sks. Where possible build
way 1 flood plains or coastal zones that are exposed to
sea level rise and storm surges.

A

A Hard and soft approaches to adaptation are two sides
of the same coin. Good policies, planning and
Institutions are essential to ensure that more capital-
Intensive measures are used in the right
circumstances and yield the expected benefits.



Recommendations for future work

EACC LIMITATION RECOMMENDATION FOR FUTURE WORK

Use of mathematical models | Include institutional, social, cultural and political

and no efficiency criterion perspectives to identify good policies-ind simpler rules for
policymaking

Climate uncertainty Consider more scenarios, Monte Carlo simulations and
other probabilistic approaches

Growth uncertainty Hard to improve other than through sensitivity analyses

Technological uncertainty Incorporate better information from sector specialistsand
simulate the impact of potential advances.

Non-consideration to Context specific institutional capacity has to be assessed an

institutional issues considered to make recommendations realistic and feasible

Limited focus on migration Work with outside projections; limited current knowledge

and urbanization on cities and climate change

Limited range of adaptation | Include a broader range of strategiesincluding more local
level

No environmental services Pull better information and introduce more consistent
estimates




www.worldbank.org/environment/eacc
smargulis@worldbank.org




