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Study Motivation

ÅCountries will need to adapt to a 2oC warmer world, 

managing the unavoidable

ïMitigation is needed to avoid the unmanageable consequences 

of higher temperatures

ÅThe Bali Action Plan promises

ïnew and additional resources to help developing countries 

adapt

ïcapacity development to integrate adaptation measures into 

development plans

ÅThe EACC initiated to fill knowledge gap



Economics of Adaptation to 

Climate Change (EACC) Study

Participants: Bangladesh, Plurinational State of Bolivia, Ethiopia, Ghana,   

Mozambique, Samoa, and Vietnam + World Bank

Funding: The Netherlands,United Kingdom, Switzerland, World Bank

Estimate costs of adaptation 

for developing countries EACC Global Track

Support country processes for 

climate-resilient development
EACC Country Track

Objectives Approach



Study Methodology

Critical Assumptions

Key Lessons 



EACC Global Track

Sectors

Agriculture

Forestry 

Fisheries

Infrastructure

Water Resources

Health

Ecosystem Services

Cross- Sectors
Extreme Weather Events

Coastal Zones

Identification of 

Adaptation Measures

Cost of Adaptation

Projections
Climate

Water Run-off

Baseline GDP/Population

Economic, Social, and 

Environmental Impacts

Global 

Datasets

Decision Rule



EACC Country Track
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EACC Social Component

Countries

Bangladesh

Bolivia

Ethiopia

Ghana

Mozambique    

Vietnam

Identification of 

Pro-Poor Adaptation 

Measures

Findings Integrated 

with EACC study
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Participatory Scenario 
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Assumption: How much to adapt? (I)

Growth without CC = BASELINE

Growth with CC

Costs of adaptation

Time

$

Restore Welfare 



Assumption: How much to adapt? (II)

It might be better, or not possible, 

to fully adapté

Costs of adaptation

é so a residual damage remains

Time

$



Assumption: Adapt to what?

Two extreme GCMs used to estimate range of costs

Change in average annual precipitation, 2000 ï 2050 

CSIRO (DRY) NCAR (WET)  

 

  

 

A2 SCENARIO 



Other Key Assumptions

Time Frame --- 2010 to 2050 

Development Baseline --- A2 SRES

Only Public Sector (Planned) Adaptation Included

Only ñHardò Physical Actions Included

No Catastrophic Climate Change Scenario
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Key Lessons 



Lesson 1: Adaptation Costs

ÅImpact of climate change without adaptation will be 

much more costly

ÅThe cost to developing countries of adapting to 2oC 

warmer world between 2010-2050 is å US$70-100 billion

per year 

ïThis equals ñonlyò 0.2% of the projected GDP of all 

developing countries

ïAt the same time to as much as 80% of total current 

disbursement of ODA



Adaptation is cost effective (I)

No Adaptation With Adaptation

(net of costs)

Dry Wet Dry Wet

GDP -2.4% -2.3% -1.1% -0.7%

Aggregate

consumption

-2.5% -2.5% -1.4% -0.8%

Agricultural 

value-added

-13.9% 13.5% -3.8% -3.4%

Regional GDP

NorthCentral 

Coast

-6.6% -6.1 0.5% -0.3%

South East 1.1% 0.8% 0.0% 1.1%

Vietnam: Macroeconomic effects of climate change with 

and without adaptation, 2050 (percentage deviation from 

baseline)

Source: EACC Vietnam Country Case Study



Adaptation is cost effective (II)

Samoa: Losses due to climate change with and without 

adaptation

NoAdaptation With Adaptation 

(net of costs)

Wet Dry Wet Dry

Present value @ 

5%,  $ million

103.9 212.4 4.5 5.4

Annualized 

equivalent, $ 

million per year 

5.9 12.1 0.3 0.3

Loss/benefit as % 

of baseline GDP

0.6 1.3 0.0 0.0

Source: EACC Samoa Country Case Study



Annual 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 70.0 100.0

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



Annual Costs of Adaptation:

by Region, 2010 ï2050, US $Billions

Dry Scenario ï71.2 

Wet Scenario ï81.5 

Source: World Bank Analysis  

East Asia and Pacific, EAP

Europe and Central Asia, ECA

Latin America and Caribbean, LAC

Middle East and North Africa, MNA

South Asia, SSA

Sub-Saharan Africa, SSA

2005 constant prices, 0% discounting

EAP 21.7

ECA 11.2

LAC 18.7

MNA 2.4

SAS 12.4

SSA 15.1

EAP 17.9

ECA 6.9

LAC 14.8
MNA 2.5

SAS 15.0

SSA 14.1



Global and country estimates 

comparable by sector

Dykes 893 18

Foreshore Afforestation 75 -

Cyclone Shelters 1,219 24

Cyclone Resistant Housing 200

Strengthening of Early Warning 

& Evacuation Systems 

39 8

Total Adaptation Costs 2,426 50

Adaptation costs + Adaptation 

deficit

5,516 112

Bangladesh: Cost of Adaptation to Storm Surge Risk,  

by 2050, US $ Million 

Source: EACC Bangladesh Country Case Study



Total Costs: larger than 

the sum of its parts

Ethiopia: Direct, sector level costs and indirect costs, 

annual average, 2010-2050, $ Billion
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Lesson 2: Adaptation and 

Development

ÅEconomic development is a central element of 

adaptation to climate change, but it should not be 

business as usual

ïInvest in human capital

ïDevelop competent and flexible institutions 

ïFocus on weather resilience and adaptive capacity

ïAvoid incentives that encourage development in locations 

exposed to severe weather risks



Annual Costs of Adaptation: by Region, 

Decades, 2010-2050, US$ Billion

Source: World Bank Analysis  

East Asia and Pacific, EAP
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Bolivia: Good for development and 

adaptationé
Project

Investment
Costs (000)

Beneficiaries NPV1 (000)
IRR
(%)

NPV1 (000)
IRR 
(%)

Baseline Dry scenario

WATER

Distributionin Sapecho 3,440 2,199 persons 3,428 24 3,331 24

Potable water S.P. Cogotay 408 140 persons 8 13 3 13

Well drills Chapicollo 317 50 families 187 17 151 17

FloodControl Caranavi 4,052 528 houses 2,658 22 2,658 22

AGRICULTURE

Irrigation dam S.P.Aiquile 11,476 147 ha 2,583 16 4,195 18

Dam restoration Tacagua 313,623 907 ha (184,275) 3 (171,580) 3

Wall elevation Tacagua dam 120,457 907 ha 9,705 14 21,563 16

Irrigation B.Retiro S Paraisito 3,686 178 ha 17,260 71 14,874 63

Catchment Atajados/Aiquile 1,951 32 ha 115 14 347 16

Note: parenthesis values indicate a negative NPV, suggesting that the dam restoration project is not economically 

feasible in this location.

Source: EACC Bolivia Country Case Study (Forthcoming)

Cost-benefit analysis of irrigation projects suggests that 

most projects are good for development and adaptation



Ghana: Improvements in road design 

reduce damages at little cost

Deviations of Welfare from Baseline and Road 

Design Improvements 

(present value, in $ billion)

Climate 

Scenario

No Adaptation Road Design 

Global Dry -13.118 -10.308

Global Wet -10.095 -5.854

Ghana Dry -2.709 -3.009

Ghana Wet -4.050 -0.766

Source: EACC Ghana Country Case Study



Samoa: Improved design standards 

reduce impacts of climate change

CycloneHeta (2004)

ÅDamages with 2004 design 

standards (1-10 yr event; 

peak winds 108 kph) limited

ÅDamages with 1990-91 design 

standards (1-5 yr event; peak 

winds 90 kph) estimate at 35-

40% GDP



Lesson 3: Adaptation, Development, and 

Poverty Reduction

ÅEconomic development is a central element of 

adaptation to climate change, but it should not be 

business as usual

ïTackle the root causes of poverty

ïPoor live in areas most vulnerable to climate change 
impacts

ÅGhana: Historical and projected increase in seasonal floods likely 

to significantly impact highly populated urban and peri-urban slum 

areas in Greater Accra



Bangladesh ïPoor live in areas most 

vulnerable to climate impacts



Vietnam: Climate change impacts fall 

disproportionately on the poor 

No Adaptation With Adaptation

Dry Wet Dry Wet

Bottom 

Quintile

-6.5% -6.3% -1.9% -1.4%

Top Quintile -1.6% -1.7% -1.5% -1.0%

Effects of climate change on rural household 

consumption with and without adaptation, 2050 

(percentage deviation from baseline)

Source: EACC Vietnam Country Case Study



Lesson 4: Tackling Uncertainty

ÅStart with low-regret options (priorities for 

development even without climate change)

ÅTackle the weather risks that countries already face

ïmore investment in water storage in drought-prone basins

ïprotection against storms and flooding in coastal zones 

and/or urban areas

ÅDo not rushinto making long-lived investments in 

adaptation unless these are 
ïrobustto a wide range of climate outcomes or 

ïuntil the range of uncertainty about future climate has 

narrowed



Mozambique: Sectors impacted 

vary by climate scenarios
Macroeconomic Decomposition of Impact Channels

Source: EACC Mozambique Country Case Study



Ethiopia: costs vary by factor of 3, 

depending on climate scenario
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Source: EACC Ethiopia Country Case Study



Bolivia: Adaptation measures vary by 

climate scenario 
Alti-plano Region Climate Projections

Increased rainfall and 

precipitation variability

Decreased rainfall and 

precipitation variability

Impacts on agriculture

production

Increased crop

production

Decreased crop

production

Adaptation Measures Water Storage and Flood 

Control

Irrigation

Bolivia has large differences climate scenarios. Major investments 

to manage water resources might be warranted under some 

climate scenarios but not under others.  



Subject long-lived infrastructure to 

robustness test 

ÅMozambique: Delay investments in large coastal 

protection schemes

ÅFocus more on the people affected

ÅInvestments 

economical for 

vital infrastructure 

such as port 

of Beira



Lesson 5: Beyond Planned Adaptationé

ÅSupported by government policies, farmers in Bangladesh

have adapted to ñnormal floodsò by switching from low-

yielding deepwater rice to high-yielding rice;

ÅFarmers in Vietnam have adapted to changes in climate 

changes by

ïChanging sowing dates for winter-spring rice in the Red River Delta

ïSwitching to drought-tolerant crops in the 

Central Coast region

ïReinvigorating local varieties in the 

Red River Delta

ï Introducing hybrid salinity -tolerant 

varieties of rice in coastal provinces

ï Introducing a rice-fish rotation



Lesson 6: Beyond Hard 

Adaptationé

ÅHard and soft approaches to adaptation are two sides 

of the same coin

ÅGood policies, planning and institutions are essential 

to ensure that more capital-intensive measures are 

used in the right circumstances and yield the 

expected benefits



Summary of Key Lessons

ÅThe cost to developing countries of adapting to 2oC 

warmer world between 2010-2050 is å US$70-100 billion

per year 

ÅEconomic development is a central element of adaptation

to climate change, but it should not be business as usual

ÅStart with low-regret options; Tackle the weather risks that 

countries already face; Do not rushinto making long-

lived investments in adaptation unlessé

ÅLook beyond planned and hard adaptation to soft 

adaptation and enabling privateadaptation 



www.worldbank.org/eacc

THANK YOU !


