
 

The Pacific region—a diverse array of 7,500 islands of varying topographies, cultures, and 
economies—is particularly vulnerable to the impacts of climate change, with significant economic 
costs. This study provides fine-scale climate–economic information that is critical for making 
development and adaptation planning decisions in Asian Development Bank’s (ADB) Pacific 
developing member countries (DMCs). Economic assessment associated with climate information 
helps identify priority sectors, estimate funding needs, and prepare for economy-wide climate 
change impacts. Projections of total economic damage to the Pacific due to climate change are 
provided in various scenarios. Current and future plans for economic advancement must factor in 
climate change and its potential consequences. Local climate–economic information is essential 
for effective planning at all levels, ranging from public infrastructure investment to household and 
community adaptation programs.

ECONOMICS OF CLIMATE CHANGE
IN THE PACIFIC

ADB‘s long-term strategic framework (Strategy 2020)1 
incorporates climate change issues at the core of 
operations. ADB assistance includes, but is not limited to, 
strengthening policies, governance, and capacity of DMCs. 
This support includes providing tools and information for 
dealing with climate change risks. This study aims to raise 
the level of understanding of all sectors and stakeholders 
on possible impacts of climate change, with analyses that 
lead to regional strategies supported by national programs 
linked to local policies and activities.

Study Approach
The study adopts a three-step modeling strategy:
(i) dynamic downscaling of a regional climate model;2

(ii) physical impact assessments for coastal areas, 
agriculture, and water resources;3 and (iii) economic 
assessment.4 It focuses on Fiji, Papua New Guinea 
(PNG), Samoa, Solomon Islands, Timor-Leste, and 
Vanuatu. The modeling was conducted under different 
emission scenarios consistent with the Intergovernmental 
Panel on Climate Change (IPCC) Special Report on 
Emissions Scenarios (SRES) and policy scenarios based 
on negotiations under the United Nations Framework 
Convention on Climate Change process. The study used 
IPCC SRES’ A1B scenario—a future world of very rapid 
economic growth, declining global population, and major 
technological progress—as the reference case.

1 ADB. 2008. Strategy 2020: The Long-Term Strategic Framework of the Asian Development Bank 2008–2020. Manila.
2 RegCM3 set at 20 x 20 kilometers horizontal grid resolution, driven by the fifth generation atmospheric general circulation 

model (ECHAM-5) developed at the Max Planck Institute for Meteorology.
3 ASTER Global Digital Elevation Model for inundation analysis, Decision Support System for Agro-technology 

Transfer for agriculture;,and Soil and Water Assessment Tool framework for water analysis.
4 Adopted two integrated assessment models—Policy Analysis of Greenhouse Effect (2009 version) 

and the Climate Framework for Uncertainty, Negotiation and Distribution (version 3.6).

Figure 1:  ENSO Impact on Rainfall in 2070 (Nino-34)
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oC = degree Celsius, ENSO = El Niño Southern Oscillation, mm = millimeter.
Source: ADB



Projected Climate Extremes
Based on the models used, dynamic climate downscaling 
shows annual mean temperatures will increase, with large 
variations projected across the Pacific DMCs: a 2.5°C rise 
by 2070 in Fiji and Samoa, and more than 3°C in PNG, 
Solomon Islands, Timor-Leste, and Vanuatu.

Climate change could also increase the frequencies of 
El Niño and La Niña effects by more than 40% in the Pacific, 
potentially increasing the risks of severe droughts, floods, 
and damaging tropical storms.

Projected Impacts
Below is a summary of the study’s findings on projected 
climate change impacts on selected sectors.

Coastal Areas. By 2100, sea levels are projected to 
rise to levels significantly above the global average of 0.21 
meter (m)–0.48 m in the IPCC Fourth Assessment Report. 
At high tide, Fiji and Timor-Leste may see current sea-level 
rise 2.21 m and 1.91 m, respectively. The combined impact 
of rising sea levels and high tides will put economically 
important and densely populated coastal areas at risk. 
Airports, seaports, roads, and local communities could be 
under water up to 2 m by 2100.

Agriculture. Significant long-term declines in yields of 
selected staple food and commercial crops are expected 
in the six Pacific DMCs. By 2070, sweet potato cultivation 
is projected to decline by 62% in PNG and 25% in Solomon 
Islands, sugarcane yield by 13% in Fiji, and maize by 19% in 
Timor-Leste. Having no climate action will be detrimental 
to the livelihood of farmers and farming communities. 

Water Supply. With climate change and increased 
demand from agriculture, households and industrial areas 
in Fiji, Timor-Leste, and Vanuatu currently enjoying water 
surpluses are projected to experience water shortages. 
Many areas in the region already have water deficits. By 
2070, PNG and Vanuatu could have annual shortages of 124 
millimeters (mm) and 15 mm of water supply, respectively.

Climate Change Cost
Based on climate downscaling and impact assessments, 
an integrated economic assessment model is used to 
examine the potential costs of climate change. Under 
the business-as-usual scenario, climate change may cost 
the Pacific region 2.2%–3.5% of its annual gross domestic 
product (GDP) by 2050, and as much as 12.7% by 2100. Even 
with global effort to move toward non-fossil fuel energy 
under the A1B scenario, the region may face damages of 
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4.6%–8.2% of its annual GDP by the end of the 21st century. 
Such magnitude of potential losses would jeopardize the 
region’s development efforts.

Economics of Adaptation
To be fully prepared for low-probability, high-impact events 
in the long term, the Pacific region will need substantial 
funding: possibly 1.52% of annual GDP during 2010–2050, 
rising to 2.54% with uncertainties involved. Adapting to a 
high-emission scenario could require, on average, 0.97% of 
annual GDP during 2010–2050 (see table). However, if the 
world manages to stabilize carbon dioxide concentration 
below 450 parts per million, the investment requirement 
could drop, along with climate variability and uncertainty 
about adaptation needs.

Policy Implications
Mainstreaming climate change actions in development 
planning is crucial for cost-effective and sustainable 
development. Climate mainstreaming requires 
harmonization of climate change objectives and agendas 
into existing national or multisector agency programs 
and policies as well as increased financial and technical 
support for the measures that will ensure continued 
economic growth in the face of climate change. Adaptation 
planning can include low-regret adaptation options, early 
climate action and preparedness plans, and strengthening 
capacities of Pacific DMCs to develop practical decision 
support tools. Improving Pacific DMCs’ access to funding 
would be also essential in building climate resilience and 
promoting clean energy development.

Annual Average Adaptation Cost During 2010–2050 for the Pacific

Scenario Adaptation Target

Annual Average Adaptation Cost

$ Million % Gross Domestic Product

A1F1 2100 worst case (95th percentile) 446.7 1.52

A1F1 2100  (4.5oC, 0.70 m SLR) 284.3 0.97

A1F1 2050  (2.5oC, 0.30 m SLR) 156.9 0.54

A1B 2100  (4.0oC, 0.65 m SLR) 253.1 0.86

A1B 2050  (2.0oC, 0.30 m SLR) 126.5 0.43

450 ppm 2100  (2.5oC, 0.55 m SLR) 158.3 0.54

450 ppm 2050  (1.9oC, 0.30 m SLR) 119.8 0.41
m = meter, ppm = parts per million, SLR = sea-level rise.
Source: Asian Development Bank.


