
 

Climate change impacts on infrastructure, facilities, livelihoods, food production, settlements, and 
health, and thus creates significant development challenges. Assessment and economic analysis of 
climate change impacts and response have become crucial in rationalizing investments in adaptation 
and mitigation. The study Economics of Climate Proofing at the Project Level: Framework and 
Case Studies in the Pacific evaluated the economic viability of investments in climate proofing 
development projects, in the context of greenhouse gas emission scenarios of the Intergovernmental 
Panel on Climate Change (IPCC). The analysis determined if, when, and how much to invest in 
climate proofing.

ECONOMICS OF CLIMATE PROOFING
AT THE PROJECT LEVEL

Background
As a major development partner in Asia and the Pacific, 

ADB is committed to ensuring the continued economic 
growth of developing member countries amid the growing 
challenges posed by climate change.

Climate proofing can increase resilience to climate 
change. The cost of climate proofing development projects 
at the design stage will normally be less than the cost of 
repairing infrastructure or other assets over their lifetimes, 
if they were not climate proofed. It is good practice 
therefore to consider climate and disaster-related risks in 
future projects.1 

This study developed basic economic models of 
benefit and cost analysis for climate proofing investment 
projects, and provided indicative guidelines for if, when, 
and how much to invest in climate proofing.

Approach for Project Economic Analysis
The benefits of climate proofing development projects 
against the impacts of climate events (e.g., sea-level rise, 
flooding, coastal erosion) is determined by the estimated 
loss of project benefits that would be incurred if no 
investments were made in climate proofing. The benefits 
and costs of climate proofing are analyzed using project 
evaluation criteria—net present value (NPV), internal rate 
of return (IRR), and benefit–cost ratio (BCR)—for three 
scenarios: (1) without a climate event; (2) with a climate 
event and no climate proofing; and (3) with a climate event, 
with climate proofing. Economic analysis for scenario (2) 
considers the truncated project life, lower benefits, and 
unchanged or higher operation and maintenance (O&M) 
costs. Scenario (3) considers higher initial investment 

cost, unchanged or higher benefits, and lower O&M costs. 
Sensitivity analyses are carried out, and a decision-making 
matrix on the level and timing of investments is prepared 
to assist the final decision.

A general economic model was used to evaluate 
the economic viability of climate proofing development 
projects in the context of the low (A1), median (B1), and 
high (A2) greenhouse gas emission scenarios of the IPCC.

Using the Application2 
The Second Solomon Islands Road Improvement Project 
and the Road Network Sector Development Program 
in Timor-Leste as cases it was found that with high 
likelihood of future intense flooding, rainfall, and coastal 
erosion, the projects’ expected benefits will be lower due 
to infrastructure damage. Without climate proofing, an 
expected project life of 30 years and 50 years would be 
truncated to 20 years and 30 years, respectively (see table).

Scenario 1: Status Quo. When climate change is not 
considered in project formulation, both projects are viable, 
with positive NPVs, IRRs and BCRs under the assumed 
project life.

Scenario 2: With Climate Change, No Climate Proofing. 
In this case, the expected infrastructure damage caused by 
climate-related events will reduce the base-case benefits 
and require higher O&M costs. The projects were found 
economically unviable, with negative NPVs, IRRs below 
the social discount rate, and BCRs less than unity.

Scenario 3: With Climate Change, with 
Adaptation. Analysis shows that, for road projects 
assumed to last 30 years and 50 years, 
climate proofing decreases the project’s 

1 ADB. 2009. Mainstreaming Climate Change in ADB Operations: Climate Change Implementation Plan for the Pacific 
(2009–2015). Pacific Studies Series. Manila.

2 This section presents only the results of project analysis against the IPCC A2 high greenhouse gas 
emission scenario (the worst case scenario); the other analyses are presented in more detail in the 
study’s final report (publication underway).



vulnerability to damages due to extreme climate events; 
NPVs were positive, IRRs above the social discount rate, 
and BCRs more than unity.

Marginal Effects of Climate Proofing. Under the IPCC 
worst-case scenario, climate proofing may recover about 
22% of expected net benefits for a project life of 30 years, 
and 34% for a project life of 50 years, compared with losses 
without climate proofing. 

In all cases, the IRR is well above the social discount 
rate and within an acceptable range. The full report shows 
that, regardless of emission scenario, climate proofing is 
economically viable in all the project case studies.

Sensitivity Analysis. As expected, the viability indicators 
were lower for all higher-cost, lower-benefit, and higher-
discount rate scenarios, but still well above the social 
discount rate, confirming that climate proofing the case 
study road projects are justified.

Investing in Climate Proofing
To make investment decisions on climate proofing, 
development initiatives must be evaluated with traditional 
project evaluation criteria applied in a flexible manner, and 
including disaster management in the analysis.

Apart from viability indicators, investing in climate 
proofing at project onset would be indicated by a 
combination of time preference (the priority placed on 
present over future well-being), a young population, 
democratic decision making, concern for the well-being 
of future generations, and high probability of an intense 
climate-related event. On the other hand, the same 
combination of elements plus a moderate probability of 
an intense climate-related event would indicate the need 
for future programmed investments. For the two projects 
analyzed in this study, investment appears to be required 
at both project onset and in the future. Climate proofing 
investments should be planned on a longer-term basis and 
spread over time accordingly.

Range of Estimated Economic Viability Indicators by Project Scenario, under IPCC Greenhouse Gas Emission Scenario A2
Assuming a 30-Year and 50-Year Project Life

Project Area
Economic 
Viability 
Indicator

Project Scenarios

Scenario 1: 
Status Quo

Scenario 2: 
With Climate Change, 
No Climate Proofing

Scenario 3: 
With Climate Change, 
With Climate Proofing

Increment due to 
Climate Proofing

30 Years 50 Years 30 Years 50 Years 30 Years 50 Years 30 Years 50 Years

Solomon Islands Second Road Improvement Project

Three road projects 
(Northwest 
Guadalcanal, Makira 
Coastal Road, North 
Malaita)

NPV 
($ million) 8.5–34.6 13.4–34.6 (7.8)–(1.3) (5.0)–0.1 1.0–13.4 3.8–13.4 4.2–18.7 6.1–14.8

IRR (%) 20–22 20–22 <0–<1 1–5 7–10 9–10 32–>100 32–>100

BCR 2.1–2.9 2.7–2.9 0.5–0.8 0.7–1.0 1.1–1.7 1.4–1.7 4.2–9.6 5.0–9.7

Timor-Leste Road Network Sector Development Project

Two road projects 
(Ermera–Maliana, 
Dili–Mota Ain)

NPV 
($ million) 35.0–62.3 58.7–96.8 (10.0)–9.8) (7.6)–(1.3) 2.4–15.4 17.9–36.2 10.45–20.4 63.8–29.8

IRR (%) 16–25 16–25 0–1 <1–5 6–10 8–11 13–27 25–141

BCR 1.7–2.1 2.2–2.7 0.7–0.8 0–1.0 1.1–1.3 1.3–1.6 2.6–4.4 5.4–9.8

BCR = benefit–cost ratio, IRR = internal rate of return, NPV = net present value, ( ) = negative value.
Intergovernmental Panel on Climate Change (IPCC) greenhouse gas emission scenario A2: Continuous population increase; slow economic growth and 
technological progress.
Source: ADB.
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A bridge construction in Makira Province, Solomon Islands
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