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Climate-proofing investment 

Technical Guidelines 

Sub-divide the climate-proofing process into 6 sets of activities 

and 20 steps: 

1. Project risk screening and scoping  

2. Impact assessment  

3. Vulnerability assessment  

4. Adaptation assessment  

5. Implementation arrangements 

6. Monitoring and evaluation 

Activities 

1 to 6 

7, 8, and 9  

10, 11 and 12  

13 to 16  

17 and 18 

19 and 20 

Steps 
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Climate-proofing investment 

1. Project risk screening and 

scoping: How is the proposed project 

(project characteristics) exposed to the 

impacts of climate change over its 

lifespan? What are the climate 

parameters of most interest to the 

project? Is sufficient information 

available to undertake an assessment? 

Who are the main stakeholders? 

Activities Steps 

Step 1: Screen the project for 

exposure to climate change 

Step 2: Establish the adaptation 

objective 

Step 3: Survey existing 

information and knowledge 

Step 4: Identify and engage 

stakeholders 

Step 5: Identify methodology and 

data needs 

Step 6: Identify the required 

expertise 
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Activities Steps 

2. Impact assessment: What are 

the current and historical trends in 

climate? How is climate projected to 

change in the future and in what 

ways? How will this affect natural 

and human systems of interest? 

What are the root causes for 

predicted impacts? What 

reasonable assumptions 

(quantitative and qualitative) can be 

made about climate change and its 

impacts?  

Step 7: Construct climate 

change scenarios 

Step 8: Estimate future 

biophysical impacts 

Step 9: Assign probabilities 

to identified impacts  
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Climate-proofing investment 
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Many emissions 

scenarios (SRES) 

Many GCMs 

Many downscaling 

approaches 

Climate-proofing investment 



Activities Steps 

3. Vulnerability assessment: How 

have people historically coped with 

heavyrainfall, floods, landslides, 

drought, storm surges, and other 

weather events? Where are the 

most vulnerable areas? Who are the 

most vulnerable populations?  What 

climatic conditions are limiting?  

Step 10: Identify 

vulnerabilities 

Step 11: Identify biophysical 

drivers of vulnerabilities 

Step 12: Identify 

socioeconomic drivers of 

vulnerabilities 
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Activities Steps 

4. Adaptation assessment: What 

adaptation solutions are technically 

feasible to address projected 

climate vulnerabilities? What are the 

costs and benefits of these options? 

What are the preferred options in 

the context of the project?    

Step 13: Identify all potential 

adaptation options 

Step 14: Conduct 

consultations  

Step 15: Conduct economic 

analysis 

Step 16: Prioritize and 

select adaptation option(s) 
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Climate-proofing investment 

Source: ADB (2014). Central Mekong Delta Region Connectivity Project: Rapid Climate Change Threat and 

Vulnerability Assessment. Manila.     
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Climate-proofing investment 

From WGII’s contribution to IPCC AR5:  

“In many cases, a first step towards adaptation to future climate 

change is reducing vulnerability and exposure to present climate 

through low-regrets measures and actions emphasizing co-

benefits.”   

Interpretation: The lack of projections about future climate should 

not necessarily be a constraint to adaptation.    



Activities Steps 

5. Implementation arrangements: 

Who has the capacity to implement 

the selected adaptation option(s)? 

Are there additional key 

stakeholders that need to be 

brought into the project? Is there a 

need for additional capacity 

building?     

Step 17: Establish 

arrangements for 

implementation 

Step 18: Identify needs for 

technical support and 

capacity building 
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Activities Steps 

6. Monitoring and evaluation: How 

can progress toward vulnerability 

reduction be measured? How can 

monitoring be used for learning? 

How will lessons be collected, 

assimilated, and used to improve 

future investment projects?      

Step 19: Design monitoring 

and evaluation plan, 

including suitable 

performance indicators 

Step 20: Feedback into 

policy-making and 

knowledge management 

processes 
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Technical Guidelines 

Each step is described in details with examples, and with 

references to materials (tools, checklists, etc. developed by ADB 

and other institutions) which can be accessed  on the web. 
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The Guidelines also contains draft (generic)Terms of Reference to 

for a team of experts studying the climate proofing of investment 

in the transport sector. 

Climate-proofing investment 
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Overall adaptation 

design and assessment, 

stakeholder 

consultation, 

monitoring and 

evaluation 

Contribute mostly 

to assessment of 

adaptation options 

and partly to 

impact and 

vulnerability 

assessment 

Contribute mostly 

to impact and 

vulnerability 

assessment and 

partly to 

assessment of 

adaptation options 

Economic 

assessment of the 

do-nothing 

scenario and cost-

benefit analysis of 

adaptation options 

Climate change 

modeling 

Contribute mostly to 

vulnerability 

assessment, and social 

acceptability of 

adaptation options 

Team leader 

Engineer Hydrologist 

Economist Climate 

specialist 

Social safeguard 

specialist 

Assessing adaptation 

needs and options: A 

web of interaction 
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Cost and benefits of the 

project without climate 

change 

Cost and benefits of the 

project with climate 

change 

Costs of climate 

change 

Cost and benefits of 

the project without 

adaptation 

Cost and benefits 

of the project 

with adaptation 

Benefits of 

adaptation 

On the economics of climate-proofing investment 

Note: The benefits of adaptation 

is likely to be smaller than the 

costs of climate change: 

Residual damages 



1. There is no need to adapt economic analysis to climate change. The    

    general framework of economic analysis works just fine.   

Essentially, it amounts to treating climate-proofing investments as 

any other types of investment and of assessing the present value 

of the expected costs and benefits of that investment. 
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Simple framework 

Changes in the Net Present Value of the 

Project as a Result of Climate Change 

ΔNPV(P) > 0 ΔNPV(P) < 0 

Keep project 

in portfolio 

Economic analysis of project-

level climate-proofing options 

NPV(CP) > 0 NPV(CP) < 0 

NPV(P) < 0 NPV(P) > 0 NPV(P) < 0 NPV(P) > 0 

Remove 

project from 

project 

portfolio 

Keep project 

in portfolio 

without 

adaptation 

Remove 

project from 

project 

portfolio 

Keep project 

in portfolio 

with 

adaptation 

Benefits of 

Climate Change 

Costs of  

Climate Change 
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Changes in the Net Present Value of the 

Project as a Result of Climate Change 

ΔNPV(P) > 0 ΔNPV(P) < 0 

Keep project 

in portfolio 

Economic analysis of project-

level climate-proofing options 
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Corollary: The fact that an 

infrastructure is projected to 

be adversely impacted by 

climate change does not 

necessarily imply that it should 

be climate-proofed.  

Simple framework 



In some circumstances, adaptation has to be done regardless of its 

benefits.    

For example, there may be legal documents which regulate the 

number of meters (clearance) between a bridge platform and 

surface water. Then, the height of the bridge may have to be 

increased by the corresponding expected increase in  level of 

surface water (e.g. Padma Bridge in Bangladesh), regardless of the 

expected benefits of doing so. In such cases, one simply needs to 

estimate the cost of adaptation. 

Simple framework 



 

Required  

adaptation  

 

Efficient  

adaptation 

ADAPTATION 

When benefits of 

adaptation outweigh 

the cost of adaptation 

 

When adaptation 

responds to 

complying with codes 

and standards 

Cost-effectiveness 

analysis 

Cost-benefit analysis 

Simple framework 



2. The greatest difficulty in conducting an economic analysis of a  

    climate-proofing investment is not with the economics; it is with the  

    identification of projected changes in climate variables, and then of  

    the physical impacts of these changes on infrastructure and on the  

    supply of services provided by that infrastructure.  Once these  

    impacts are quantitatively identified, the economic analysis of climate- 

    proofing investment is relatively straightforward.  
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On the economics of climate-proofing investment 



3. In order to account for the possible impacts of climate change, there is  

    a great temptation to increase the capital costs of infrastructure  

    projects by some standardized “climate change adaptation   

    coefficients”. However: (1) there currently is very limited information  

    to attempt such generalization; (2) to a large extent, adaptation options  

    and costs are specific to local circumstances.  
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On the economics of climate-proofing investment 
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A menu of climate-proofing decisions: 

A1: 

Invest  

now 

A2: 

Be ready and invest 

later if needed 

A3: 

Do nothing and invest 

later if needed 

Cost (A1) Cost (A2) Cost (A3) 

Important determinants: 

Probability that the investment will be needed: 

High probability 

Low probability 

Nature of flexibility: 

Not flexible 

Very flexible 
32 

A menu of decisions 
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A menu of decisions 

Decision of Type 1:  Invest in climate-proofing the project at the time 

the project is being designed or implemented. 

Decision of Type 2: Do not invest now in climate-proofing but ensure 

that the project is designed in such a way as to be amenable to be 

climate-proofed in the future if and when circumstances indicate this 

to be a better option than not climate-proofing. 

Decision of Type 3: Do no modification to project design, monitor 

changes in climate variable and their impacts on the infrastructure 

assets, and invest in climate-proofing if and when needed at a later 

point in time.  
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A menu of decisions 

Decision of Type 1:  Invest in climate-proofing the project at the time 

the project is being designed or implemented. 

When:  

 

(1) the costs of climate-proofing now are estimated to be relatively small while the 

benefits are estimated to be very large. This is occasionally referred as a low-regret 

approach; and/or 

  

(2) the costs of climate-proofing at a later point in time are expected to be prohibitive or  

     climate-proofing at a later point in time is technically not  possible; and/or 

 

(3) among the set of climate-proofing options, there exist (an) option(s) which deliver net  

     positive economic benefits regardless of the nature and extent of climate change.  

     Such options are occasionally referred as no-regret climate-proofing options; and/or 

 

(4) the set of climate-proofing options includes (an) option(s) which not only reduce  

     climate risks to the project, but also have other social, environmental or economic  

     benefits. Such options are occasionally referred as win-win climate-proofing options.  
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A menu of decisions 

Decision of Type 2: Do not invest now in climate-proofing but ensure 

that the project is designed in such a way as to be amenable to be 

climate-proofed in the future if and when circumstances indicate this 

to be a better option than not climate-proofing. 

Decision of Type 2 aims to ensure that the project is ‘ready’ to be climate-

proofed if required. As such, the concept of climate readiness is 

occasionally being referred to. This concept is akin to the real options 

approach to risk management.  
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A menu of decisions 

Decision of Type 3: Do no modification to project design, monitor 

changes in climate variable and their impacts on the infrastructure 

assets, and invest in climate-proofing if and when needed at a later 

point in time.  

When: 

 

(1) the costs of climate-proofing now are estimated to be large relative to the expected 

benefits; and/or  

 

(2) the costs (in present value terms) of climate-proofing (e.g. retro-fitting) at a later  

     point in time are expected to be no larger than climate-proofing now; and/or  

 

(3) the expected benefits of climate-proofing are estimated to be relatively small.  

Both decisions of Type 2 and 3 may be referred as adaptive management 

or iterative risk management  (from IPCC’s Fifth Assessment Report) 

which consists in putting in place incremental adaptation options over the 

project’s lifetime. 
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