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Executive Summary
Climate change has the potential to affect billions of people; it will jeopardize future development, economic growth, 
and poverty reduction. The lack of financial resources, as well as multiple nonfinancial obstacles (e.g., market or 
government failures and uncertainties), often impair the ability to reduce its impact through adaptation. Addressing 
these obstacles can reduce the cost of adaptation, maximize its benefits, and yield significant economic and 
development co-benefits, making economies more robust and productive and societies fairer and more prosperous. 

Adaptation and development are inextricably linked
Failure to adapt to climate change puts billions of people at risk. Natural disasters alone are already pushing 26 million 
people a year into poverty, and as many as 4 billion people already live in regions that experience severe water stress for 
at least part of the year. Climate change and population growth will significantly increase the number of people these 
events affect and the degree to which it affects them—with devastating consequences for food security and quality of 
life. Climate change also threatens to exacerbate stresses from biophysical conditions, poor soil, biodiversity losses, 
and environmental degradation. It could push more than 100 million people into poverty by 2030. 

Adaptation can reduce vulnerability to climate risks, accelerate development and poverty alleviation, and improve lives. 
And development generally increases adaptive capacity—by providing access to basic infrastructure and financial 
services and arming individuals with the knowledge, skills, and means to take action. Some types of development, 
however, increase vulnerability to climate change. The conversion of mangroves into shrimp farms or uncontrolled 
urbanization, for example, increases households’ income but leaves coastal communities more vulnerable to floods.  
To ensure that development builds long-term resilience and reduces vulnerability, climate change considerations need 
to be mainstreamed into economic and development policies.

A World Bank Group contribution to the Global Commission on Adaptation
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Purpose of this Paper
This Discussion Paper frames adaptation as a development challenge, reviewing what is known about its costs 
and benefits and the obstacles that private and public decision-makers face to adapt to climate change. It 
explores a number of critical questions: How to measure the costs and benefits of adaptation measures? How to 
prioritize the most significant or efficient measures or policies? How to identify the role of the public sector and 
the need for public sector investment?

This paper is the contribution of the World Bank Group to the Global Commission on Adaptation. It was prepared by 
Stephane Hallegatte, with inputs from Carter Brandon, Richard Damania, Yunziyi Lang, John Roome, Julie Rozenberg, and 
Arame Tall, as well as the Secretariat of the Global Commission on Adaptation. The paper has benefited greatly from the 
work of the authors of the World Development Report 2014, Risks and Opportunity: Managing Risk for Development, 
and from the chapter “Economics of Adaptation” of the IPCC AR5 (Chambwera et al. 2014;1  World Bank 2013 2).

About GCA Discussion Papers
The Discussion Papers explore some of the key challenges that the Global Commission on Adaptation will 
address. They contain preliminary research and analysis, and outline potential solutions. They are intended to 
stimulate timely discussion and to inform ongoing debate on emerging issues. They therefore lay some of the 
groundwork for the GCA flagship report and its evidence-based narrative about how humanity can continue to 
progress, despite the impacts of climate change.

These papers reflect the views of the authors and not of the Global Commission on Adaptation or of the 
Managing Partners to the Commission

Discussion Papers contain preliminary research, analysis, findings, and recommendations. They are circulated to 
stimulate timely discussion and critical feedback, and to influence ongoing debate on emerging issues.

Suggested Citation: Hallegatte, S., et al. 2018. “The Economics of (and Obstacles to) Aligning Development 
and Climate Change Adaptation: A World Bank Group Contribution to the Global Commission on Adaptation.” 
Rotterdam and Washington, DC. Available online at www.gca.org.

Estimating the resources needed 
to adapt, and the global benefits of 
adaptation, is difficult…
Countries, firms, and households alike are already adapt-
ing, albeit imperfectly, and they will continue to do so. 
Estimating the costs and benefits of doing “more” to 
adapt depends on the reference point used in the assess-
ment—the assumptions about the actions individuals and 
businesses would take in a business-as-usual scenario. 
Differences in the reference points largely explain the large 
range of estimates of the global cost of adaptation. 

Using simple assumptions about the costs of making 
investments more resilient, the annual global cost of 
adaptation has been estimated at between US$28 
billion and more than US$100 billion a year by 2030 
and US$70 billion to US$500 billion by 2050. If the 
entire world were to allocate the same share of GDP 
that Paris or London devotes to adaptation, the global 
cost would be about US$180 billion a year. Another 
way to estimate the global cost of adaption is to 
sum the estimates that 50 countries have provided 
as part of their Nationally Determined Contributions. 
Assuming that these estimates are consistent with 
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“ Not all adaptation 
is costly, however. 
In fact, in some 
cases adaptation 
actually reduces 
spending needs. 

actual needs—a strong assumption given how simple 
and partial the adaptation components of most 
Nationally Determined Contributions are—the annual 
global cost of adaptation would be approximately 
US$115 billion a year between now and 2030. 

Researchers have also tried to estimate the benefits 
of adaptation. The 2016 World Bank report, Shock 
Waves: Managing the Impacts of Climate Change on 
Poverty3 estimates that a scenario of “rapid, inclusive, 
and climate-informed” development could bring 
down the economic losses from climate change 
by 0.4 percent of global GDP by 2030, reducing 
the number of people climate change pushes into 
poverty from more than 100 million to less than 20 
million.

… and costs and benefits are 
not the only factors that affect 
decisions
How much a society needs to invest in adaptation 
depends on how much residual risk it is willing to 
bear. Risk tolerance depends not only on a country’s 
resources and resilience but also on its level of risk 
aversion and preferences with respect to allocating 
resources to other uses.

Considerations of equity and fairness also affect 
how much adaptation investment needs to be made. 
In financial terms, adaptation investments yield the 
highest returns in high-density, high-wealth areas, 
but the most vulnerable populations are often poor 
and located in low-density areas. In addition, least-
cost adaptation options—such as coastal retreat or 
migration—may be deemed unacceptable for political, 
psychological, or cultural reasons. The fact that 
least-cost options may not be realistic or desirable 
could significantly increase global adaptation needs, 
compared with existing estimates. 

Tackling the obstacles that 
prevent or inhibit adaptation 
action should be a priority 
Lack of adequate financial resources often 
constrains successful adaptation. The appropriate 
response depends on whether the problem is 
linked to “funding” (the actor that needs to act 
cannot afford to pay for the action) or to “financing” 
(the actor could reimburse a loan but cannot 
access borrowing). When the problem is linked to 
financing, nonconcessional loans for government 
and improved financial inclusion and capital market 
regulations can be sufficient to make adaptation 
possible. When the issue is funding, adaptation is 
possible only if a third party (taxpayers or donors) 
pays for it, and transfers are required (in the form 
of grants or subsidized loans). 

Not all adaptation is costly, however. In fact, in 
some cases adaptation actually reduces spending 
needs. Removing distortive subsidies in the 
agriculture, water, or energy sector, for example, 
or deciding not to build infrastructure because it is 
too exposed to risks from climate change can have 
positive effects on a country’s budget.

No-cost or negative-cost options face other 
barriers and obstacles to implementation that need 
to be addressed, including the following: 
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•	 Market failures (including externalities and moral 
hazard, imperfect capital markets, and the inability 
of private firms to capture all of the benefits of the 
technologies they create).

•	 Governance and government failures (lack of capacity 
or coordination failures across agencies; the influence 
of interest groups; and the fact that most of the benefits 
of adaptation are in the form of avoided impacts that 
are largely invisible and for which policymakers rarely 
get rewarded).

•	 Lack of information, behavioral biases, and deep 
uncertainty, which often lead to strong political 
opposition to any action.

A project or policy that reduces these obstacles is 
transformational, in the sense that it enables and facilitates 
further actions, mobilizes and redirects private and public 
investments, and helps shift development toward a more 
resilient path. Transformational change lowers the cost of 
adapting to climate change.

In addition to reducing the impact of 
climate change, adaptation action 
can yield significant economic and 
development co-benefits
Most climate change adaptation has positive spillovers. 
Climate-change-conscious urban planning would lead 
to cities that are less congested, more productive, and 
more livable, for example. Stronger social safety nets, 
implemented to help people manage increasingly intense 
droughts, could serve as the backbone of a social 
protection system that protects people against all kinds 
of shocks. Infrastructure that is more resilient to climate 
change and natural hazards would also be more reliable, 
reducing the cost that frequent power and water outages 
impose on firms and households. The urgent need to 
adapt to climate change may be the political trigger that 
makes it possible to address fundamental issues that 
need confronting anyway. Doing so can make economies 
more efficient and productive and societies fairer and more 
prosperous. 

1. Introduction and 
Recommendations
Climate change will transform the conditions under which 
ecosystems, economies, and societies operate, making it 
vital for all to adapt.4,5 Temperatures will increase every-
where, with the magnitude of the increase larger in some 
places than in others. Precipitation will also be affected, 
including the frequency and intensity of rainfall events. 
These changes will combine to influence water availability, 
with increase in water scarcity in many places. Storms 
and tropical cyclones will see their spatial distribution and 
intensity affected. Sea level rise will make some regions 
exposed to much more frequent coastal floods, threatening 
the existence of small islands. Furthermore, responses of 
ecosystems will affect ecosystem services and agricultural 
and forestry productivity. 

Countries, firms, and households are already adapting, 
and will continue to do so. Adaptation is not easy to track 
or measure since it is embedded in an implicit manner in 
many decisions (from the localization and architecture of a 
house to the choice of a crop or the dimension of a cul-
vert) and it provides benefits in the form of unobservable 
avoided impacts. Some adaptation occurs in an explicit 
manner; for instance, through national adaptation plans 
or targeted investments for disaster management. Most 
adaptation, however, occurs without being considered 
or framed as adaptation; for instance, when households 
decide to live away from the flood plain, when firms invest 
in better supply chain management, or when governments 
revise their construction norms or flood maps. Although 
much adaptation takes place as an autonomous response 
of private actors, it also produces public benefits (e.g., 
equity and fairness, safety) and depends on public goods 
(e.g., infrastructure service and information provision). 
Therefore, government and public sector agencies have a 
key role to play to facilitate, support, and contribute to the 
adaptation process.  



The Economics of (and Obstacles to) Aligning Development and Climate Change Adaptation      October 2018      5

This paper provides three main recommendations: 

1. Define “adaptation” as broadly as possible, as a devel-
opment challenge linked to the achievement of devel-
opment objectives in a context of ever-changing and 
uncertain natural hazards and environmental stresses.  
Poor management of natural hazards and environmental 
stresses is commonplace today, with high costs in terms 
of slower development and growth, higher and deeper pov-
erty, and lower quality of life. Climate change will magnify 
these costs, often in a dramatic manner, making it critical 
and urgent to adapt. In addition, many adaptation actions 
are particularly attractive because they can deliver large 
co-benefits—for example, accelerated development and 
better lives—by improving how we manage all risks and 
stresses, including those that are not related to climate 
change. An excessively narrow definition of adaptation 
would exclude the most effective and transformation-
al actions that deliver benefits beyond avoided climate 
change impacts. 

2. Focus on “how” to adapt to climate change and con-
centrate on the poorest countries and communities. 
Given that there is little disagreement about the need to 
reduce the harm from changing climate and environmental 
conditions, the case for adaptation needs to focus on the 
"what" and the "how"—concrete opportunities to do more 
and better, realistic options to align adaptation with other 
development objectives and manage the uncertainty, and 
practical solutions to manage the political economy issues 
and unavoidable trade-offs with other priorities. These 
questions are particularly difficult in the poorest countries 
and for the poorest individuals, where immediate develop-
ment needs are the greatest and resources the scarcest. 
There will be more action on adaptation when practical and 
operational solutions to manage these issues and trade-
offs are available to local and national decision-makers. 

3. Look beyond financial costs: removing nonfinancial 
and structural obstacles to climate change adaptation 
would increase resilience and reduce climate change 
impacts without always increasing costs. Many obsta-
cles to action exist at all levels, from the family or small 
firm to the international community. They include market 
failure and bad incentives, government failure and lack of 
accountability, lack of information, behavioral biases, or 
deep uncertainties, thus making it difficult to operational-
ize climate change adaptation and increasing the cost of 

action. Removing these obstacles will not only minimize 
the economic costs and maximize the benefits of adapta-
tion while ensuring, in particular, that zero- or even nega-
tive-cost opportunities are captured; they also will mitigate 
the risk of maladaptation. 

This paper recommends that context-specific adaptation 
strategies be designed based on the identification of the 
obstacles that local private and public decision-makers 
face in adapting to climate change. In doing so, it aims to 
ensure that the scarce available resources for adaptation 
deliver the maximum benefit.

2. Adaptation Is a 
Development Challenge
There is a strong alignment between development objectives 
and adaptation objectives. Adaptation reduces vulnerability 
to existing climate risks and can accelerate development. In 
addition, development in general increases adaptive capacity 
through enhancements in human and other capital. 

2.1 Climate Change Makes It Vital  
and Urgent to Improve the 
Management of Natural Hazards  
and Environmental Stresses
In spite of recent efforts and improvements, the track 
record of successfully managing natural hazards and 
environmental stresses is limited. Climate change will 
magnify the consequences of these limits. While human 
losses from natural disasters have been decreasing, their 
economic costs are rapidly increasing over time, and large-
scale disasters are occurring regularly.6,7,8 According to one 
estimate, natural disasters are pushing 26 million people a 
year into poverty, on average.9 The major factor behind the 
increase in disaster-related economic loss is the increase 
in exposure to natural hazards, suggesting insufficient risk 
management policies, or lack of enforcement.10 Beyond 
the impact of disasters, there are also severe impacts 
of environmental degradation and stresses. As many as 
4 billion people already live in regions that experience 
severe water stress for at least part of the year.11 With 
populations rising, water stresses will increase: regions 
where population growth will be the highest are already the 
most water-stressed.12 Furthermore, over one-third of the 
rural population in developing countries is located on less 
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favored agricultural land and areas, which are constrained 
by biophysical conditions, poor soil or soil degradation, 
or poor market access.13,14 In addition, biodiversity losses 
and environmental degradation threaten ecosystem 
services and human development.15,16,17 All of these issues 
with natural hazards and environmental stresses will be 
worsened by climate change.18 

Adaptation and improved management of natural hazards 
and environmental stressors can contribute to econom-
ic growth and poverty reduction. They can contribute to 
achieving universal access to basic service, for example, 
by reducing infrastructure repair costs and facilitating the 
expansion of power, water, and transport networks. They 
can contribute to poverty reduction by preventing the 
shocks that keep people in or close to poverty. They also 
can contribute to well-being and quality of life by reducing 
the risks that people have to face, and by improving health 
and the amenities linked to the environment. (See Section 
2.2 for a review of existing estimates of the benefits from 
climate change adaptation.) 

2.2 Development That Mainstreams 
Climate Considerations Can Reduce 
Vulnerability to Climate Change 
Development and adaptation needs are closely 
intertwined. Adaptation to minimize the impacts of climate 
change cannot ignore the increasing needs of a growing 
and richer population with a changing diet. Adaptation 
needs are magnified by the need to provide food to 
(perhaps) more than 9 billion people in 2050. Similarly, risk 
reduction in cities is a different challenge when accounting 
for the rapid pace of urbanization in many developing 
countries. It is critical, for instance, to ensure that flood 
zoning and stricter construction standards do not become 
an obstacle for poor rural people who move to cities in 
search of better jobs, higher income, improved health care, 
and better education for their children. 

The actions that would be the most efficient to reduce 
future vulnerability to climate change are (well-designed) 
development policies.19,20,21 This is especially the case 
because poverty—and the lack of access to basic 
infrastructure services, financial services, health care, and 
social protection—is a strong predictor of vulnerability to 
climate change, and because governments in low-income 

countries have fewer resources to prevent and respond to 
shocks and environmental impacts. 

Good development—that is, development that is rapid, 
inclusive, and takes into account climate change—differs 
from business-as-usual development. There are well-
documented instances of activities aimed to reduce poverty 
or accelerate development that, in fact, have increased 
vulnerability to climate change (and other natural risks). 
For example, the conversion of mangrove forests into 
shrimp farms may generate economic gains but leave 
coastal communities more vulnerable to coastal hazards 
such as storm surges. To align development and climate 
considerations, climate change needs to be mainstreamed in 
economic and development policies, and adaptation should 
not be an afterthought. It would not make sense for a country, 
a firm, or a household to make its economic decisions 
disregarding climate change, and then to consider what 
additional “adaptation” investment is needed because the 
climate is changing. 

Good development alone will not be sufficient to address 
climate change; targeted adaptation actions will still 
be needed. Pure climate change adaptation measures 
(i.e., measures that would not be necessary in the 
absence of climate change) will also be required, such as 
adapting building norms to new environmental conditions, 
upgrading coastal defense to respond to rising sea levels, 
or improving drainage systems to cope with more intense 
precipitation. These pure adaptation actions, however, 
make sense only as complements to development: one 
cannot improve a drainage system that does not exist or 
upgrade coastal defenses that still need to be built.

3. Estimating the Global  
Costs and Benefits of 
Adaptation Is Difficult
Estimates of the costs and benefits of adaptation have 
attracted a lot of interest. However, methodological chal-
lenges and technical issues make these estimates rather 
partial and uncertain. This section reviews existing assess-
ments and concludes that while estimates vary widely, 
studies tend to agree on the existence of a large adaptation 
potential that comes with a significant incremental cost.  
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3.1 Studies Share Many Gaps and Limits
An assessment of the costs and benefits of adaptation 
faces many challenges, including issues with the very 
definition of adaptation. The large range of estimates 
originates mostly from fundamental questions relating to 
(1) the definition of “adaptation” and of a relevant reference 
point (i.e., the description of a world “without adaptation” 
against which costs and benefits can be estimated); (2) 
the acceptable level of residual risks and how fairness and 
equity considerations are included in the analyses; and (3) 
whether or not studies assume perfect foresight on future 
climate or realistically account for the uncertainty. The 
following subsections explore these issues in turn. 

3.1.1 DEFINING THE REFERENCE POINT
Defining an “additional” cost of adaptation, or the ben-
efit to adapt, requires, first, to define a reference point. 
Different studies have made different choices in this 
regard. Of course, there is no world with no adaptation —all 
individuals, firms, and governments actively manage natu-
ral hazards and environmental trends and stressors. This 
lack of an easy reference point makes it difficult to define 
the additional costs and the benefits of adaptation in an 
objective way. In practice, there are three options to define 
a reference point and an adaptation strategy (the additional 
set of actions whose costs and benefits are assessed):

•	 The broadest definition of adaptation, which takes 
the current situation with all its imperfections as the 
reference point and includes all measures to reduce 
future impacts of natural hazards and stressors. These 
measures include what is often referred to as “no regret” 
options; that is, options that would be desirable even 
in the absence of climate change (like improving early 
warning systems). These no regret options are also 
described as the reduction of the “adaptation gap”; that 
is, the fact that the world is not (and never has been) 
perfectly adapted to climate conditions. This broad 
definition of adaptation leads to large costs and benefits 
since, in this case, adaptation includes many actions 
that can be considered as development actions, such 
as the provision of infrastructure services to all. As an 
illustration, consider a coastal town that has no flood 
protection and is regularly flooded by tropical storms; 
with this definition, the cost of adaptation will include 
the full cost of building a coastal protection system able 
to cope with rising sea levels.

•	 The strictest definition of adaptation, which includes 
only the actions that are desirable because of climate 
change, takes as its reference point an idealized sce-
nario in which all current imperfections in how current 
natural hazards and stressors are managed are correct-
ed, but at the same time ignoring climate change. This 
definition—consistent with a strict “additionality” prin-
ciple—leads to the smallest costs and benefits, since it 
leaves out all no-regret actions that would make sense 
without climate change. Getting back to the illustrative 
coastal town, with this definition the cost of adaptation 
will not include the full cost of a coastal protection 
system; rather, it will include only the additional cost of 
making it stronger to cope with sea level rise. 

•	 An intermediate definition takes, as a baseline, a 
business-as-usual scenario in which the management 
of natural hazards and environmental stresses 
is progressively improved over time. It considers 
“adaptation” as a set of additional actions to improve 
the situation further and make development more 
resilient and better adapted to future climates. This 
definition is the most relevant in policy and operational 
terms, although it is also the most subjective, since 
different people have different expectations regarding 
the pace and quality of future development and how 
the management of natural hazard and environmental 
stresses will improve over time in a business-as-usual 
scenario. To apply this definition to our illustrative 
coastal town, one would need to make an assumption 
regarding how and when a coastal protection system 
would be provided for the town in a business-as-usual 
scenario without climate change, and then define the 
adaptation cost as the “incremental” cost of building 
this protection earlier and/or stronger. Crucially, if the 
town is assumed to remain unable to afford a protection 
in the reference scenario and climate change makes 
the risk unbearable, then the adaptation cost is the “full” 
cost of the protection, not the incremental cost due to 
climate change. 

Using a broad definition of adaptation is more policy 
relevant and should be preferred; the incremental cost of 
adaptation in its narrow definition can be misleading. For 
our coastal town that is not protected against storm surges 
because it cannot afford (or access financing for) a coastal 
protection system, knowing that climate change makes the 
optimal system 5 percent or 10 percent more expensive 
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is not very useful. Indeed, for this town, preventing the 
increase in coastal risks due to climate change (possibly 
to unbearable levels) is possible only if the full cost of 
the protection system becomes affordable. Furthermore, 
financial support that would be calibrated, based on the 
additional cost (the 5 percent or 10 percent), would not 
increase the ability of this community to adapt, and would 
not reduce vulnerability and climate change impacts in the 
absence of a solution to finance the other 90−95 percent of 
the full protection cost.

3.1.2 DETERMINING A FAIR AND ACCEPTABLE 
LEVEL OF RESIDUAL RISK
Adaptation cannot remove all natural risks and prevent all 
impacts and risks of climate change: some residual risks 
will have to be tolerated and managed.22,23 How much 
needs to be invested in adaptation depends on the level of 
residual risks and impacts that people deem acceptable. 
Defining an acceptable level of risks and impacts is difficult 
because of the complexity of some of the issues and 
because risk aversion (and tolerance to risk) differs widely 
across countries, communities, and individuals. There 
is a lot of variability in the level of flood protection that 
people benefit from.24,25 Part of this difference is explained 
by wealth and income, but there is still a large variability 
when controlling for these factors, suggesting variances 
in preferences across countries. Such differences, indeed, 
have been documented across countries and cultures. 
In addition, within countries and communities, some 
individuals are more risk averse than others and may prefer 
a more precautionary approach.26,27 

Political choices regarding equity, fairness, and 
distributional impacts also will have a key impact on 
adaptation investment needs. In pure economic terms, 
adaptation and risk management will be most efficient 
in high-density and high-wealth areas.28 In contrast 
the most vulnerable populations are often located in 
low-income and low-density areas. Obviously, choices 
regarding how to manage trade-offs regarding where to 
invest in adaptation will have a large impact on how much 
resources are needed, and on the level of protection that 
can realistically be provided to the population. This is 
particularly important for small islands whose existence 
may be threatened by climate change and sea level rise. 
Migration has been presented either as an adaptation 
option (assuming migration is part of the risk management 
and adaptation toolbox) or as an expression of the limits 
to adaptation (assuming migration is the solution of last 
resort).29 In some coastal areas with low density and little 
wealth, migration is more economically efficient than 
hard protection, but may be considered unacceptable for 
cultural, political, or psychological reasons, increasing 
the monetary cost of adaptation beyond what can be 
considered optimal in an economic model.30,31

3.1.3 ACCOUNTING FOR CLIMATE CHANGE 
UNCERTAINTY AND THE CHALLENGES TO 
PROACTIVE ACTION 
Climate change creates a large uncertainty on future 
local climate conditions, making it more difficult to plan 
and design long-lived investments and potentially leading 
to large economic costs. In spite of progress on climate 
change modeling, the uncertainty on how local climates will 
change in the future remains large. In some regions, models 
disagree on the sign of the future change in rainfall, making it 
difficult to design water-related infrastructure. This problem 
is particularly acute in sectors such as urban planning and 
transit, water management, or energy production, since 
these sectors are highly sensitive to climate conditions and 
because decisions in these sectors have implications over 
long time horizons, ranging from decades to centuries. Once 
a city is built, either with high-density or a major sprawl, its 
form cannot be changed, and the legacy of urban choices will 
extend over centuries. The importance of climate uncertainty 
is illustrated in a study on hydropower investments in Africa, 
in which the benefits from knowing in advance how local 
climates will change in Africa are of the same order of 
magnitude as the impacts of climate change.32 

“ Political choices 
regarding equity, 
fairness, and 
distributional impacts 
also will have a key 
impact on adaptation 
investment needs.  
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Adaptation costs are lower if a proactive strategy is 
implemented, and much higher if adaptation is reactive. 
Taking the example of sea level rise and coastal floods, it 
is obvious that future adaptation costs will be lower if an 
anticipated adaptation strategy is implemented immedi-
ately so that new urban development only occurs in places 
where flood protection will be inexpensive and easy in the 
future. If new development occurs in low-lying places that 
will become increasingly difficult to protect, then future 
decision-makers are likely to have no choice but to invest 
huge amount of resources into upgraded protection sys-
tems. Current performance of policymakers at anticipating 
future, uncertain, and invisible risks raise doubts on the 
ability to implement a perfectly anticipatory approach to 
adaptation, which implies higher costs than what estimates 
may suggest.

3.2 Estimates of the Costs and 
Benefits of Adaptation Vary Widely
Many studies have explored the costs and benefits of vari-
ous adaptation options, at different scales and with different 
coverages. This section reviews some of these studies. 

3.2.1 THE POTENTIAL AND LIMITS  
OF ADAPTATION 
Different areas, communities, or countries are adapted to 
different local climates. For instance, data from the United 
States show that hot areas (e.g., Houston) are less sensi-
tive to high temperatures than colder ones (e.g., Boston); a 
year with 10 additional 32oC days reduces output per capita 
by 2.6 percent in counties in the coldest quintile and by 
0.5 percent in the warmest quintile. This difference sug-
gests significant scope for long-run adaptation to climate 
change if, for instance, Boston becomes a little more like 
Houston.33  

However, adaptation cannot fully cancel the negative 
impacts of higher temperature. The fact that even the 
hottest, well adapted regions of the United States suffer 
economically meaningful production impacts from extreme 
heat suggests that climate adaptation faces limits or 
entails nontrivial costs. Furthermore, the stability of the 
estimates over time (since the 1960s) suggests that while 
adaptation during the last half-century has reduced human 
losses, it has not fundamentally altered the relationship 
between temperature and income in the United States.34 

In some sectors, the potential for adaptation appears 
more limited, at least with current technologies and 
institutions. Comparing the impact of similar hurricanes in 
places where such hurricanes are common or rare shows 
that adaptation to more intense tropical cyclones is techno-
logically feasible and actually takes place, although it has 
a limited impact: it is likely to reduce the impact of more 
intense hurricanes by 3 percent only.35 In agriculture, avail-
able data in the United States suggest a limited historical 
adaptation of seed varieties or management practices to 
warmer temperatures.36 In addition, for corn and soy pro-
duction in the United States, long-run adaptation is found to 
have mitigated less than about half of the short-run effects 
of extreme heat exposure on corn yields.37  

There is also evidence of maladaptation; that is, mea-
sures that aim to reduce vulnerability to climate shocks 
and changes, but instead increase it. The Unchartered 
Water report finds that in most areas, irrigation infrastruc-
ture provides a complete buffer against rainfall shocks 
in these areas.38 In arid areas as well as in low-income 
countries, however, large irrigation infrastructure is found 
to be less effective at buffering agricultural yields against 
shocks. In fact, there are regions where the presence of irri-
gation infrastructure accentuates the impact of shocks on 
agricultural yields, because it leads farmers toward more 
water-intensive crops that are vulnerable to a greater extent 
to drought (a typical example of maladaptation). 

3.2.2 ESTIMATES OF THE COSTS AND BENEFITS 
OF ADAPTATION AT THE SECTOR LEVEL
Some sectors have benefited from more in-depth 
analyses than others. While some sectors and hazards 
are relatively easy to explore (e.g., coastal adaptation to 
sea level rise), others are more difficult (e.g., health or 
tourism), which explains why all estimates of adaptation 
costs and benefits are considered partial. This discussion 
paper cannot provide a comprehensive review of published 
sector-level analyses of the costs and benefits of 
adaptation options, although in-depth reviews are available 
elsewhere.39   

One of the best-covered sectors is flood management 
for coastal and river floods, but even in this sector, 
uncertainties on adaptation costs are large. A 
forthcoming World Bank report on infrastructure 
investment needs in developing countries finds that coastal 
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flood protection costs could range between 0.05 percent 
and 0.20 percent of developing countries’ gross domestic 
product (GDP) a year by 2030, depending on risk tolerance 
and construction costs. Similarly, river flood protection 
could cost anywhere between an annual 0.04 percent 
and 2.4 percent of developing countries’ GDP by 2030, 
depending on risk tolerance and construction costs.

In spite of the uncertainty, flood management is a sector 
where studies have consistently found a large potential 
for adaptation, with large benefit-cost ratios. An extreme 
case is for coastal city and sea level rise: because even 
a moderate sea level rise can multiply the frequency 
of coastal floods, it can lead to an increase in average 
flood losses by multiple orders of magnitude.40 In such 
a context, upgrading flood defense has huge benefits, 
and high benefit-cost ratios. In the 136 largest coastal 
cities, investments of approximately US$50 billion a year 
can reduce flood losses from more than US$1trillion to 
approximately US$60 billion a year (a benefit-cost ratio 
higher than 15). Generally, river flood management is 
expected to deliver large benefits, if designed appropriately. 
Depending on the socioeconomic and climate scenario, 

global benefits range from US$100 billion to US$800 billion 
a year for costs between US$30 billion and US$80 billion, 
with a benefit-cost ratio of between 4 and 10.41 However, 
these scenarios include an increase in the level of risk in 
many places (even when expressed in percent of local 
wealth).

3.2.3 ESTIMATES OF THE COSTS AND BENEFITS 
OF ADAPTATION AT THE LOCAL LEVEL
The current “climate change adaptation and resilience” 
spending in ten megacities, including public and private 
spending, has also been estimated (Figure 1).42 In all 
studied cities, the adaptation economy remains a small part 
of the overall economy, representing a maximum of 0.33 
percent of a city’s GDP. Differences in total spending are sig-
nificant between cities in developed, emerging, and develop-
ing countries, ranging from US$23 million in Addis Ababa to 
US$2.5 billion in New York City. Spending per capita in Paris, 
New York, and London ranges between US$200 and $600 
a year. About one-third of this spending is in the housing 
sector, another third in infrastructure (i.e., energy, transport, 
water, communication), and the last third in the rest of the 
economy (i.e., agriculture, parks, health, among others). As a 
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simple benchmark, if one were to assume that the absolute 
spending per capita in Paris or London is what is needed 
everywhere (i.e., that these cities are taking the problem 
seriously and acting at the scale that is needed), then the 
total global adaptation spending need would reach extreme-
ly high values, between $1.4 trillion and US$4.2 trillion a year. 
If the benchmark is done using the spending in proportion 
to the city GDP, then generalizing the spending ratio in Paris 
or London to the world would lead to much lower adaptation 
investment needs, around US$180 billion a year. 

3.2.4 ESTIMATES OF THE COSTS AND BENEFITS 
OF ADAPTATION AT THE NATIONAL LEVEL
Cost estimates provided in the Nationally Determined 
Contributions (NDC) of the United Nations Framework 
Convention on Climate Change offer another, yet limited, 
point estimation into the cost of adaptation. Fifty countries 
(totaling 2.4 billion people) have provided an estimate of the 
cost of the adaptation component of their NDC, with a time 
horizon going from today to 2050, depending on the country. 
Here, the estimates provided by countries have been homog-
enized in terms of “adaptation spending per capita and each 
year”, assuming the totals provided were for a period starting 
in 2015 and up to the data provided by the NDC (which goes 
from 2020 to 2050, depending on the country). It is critical to 
highlight that adaptation components of NDCs are generally 
poor and, as such, do not form a rigorous basis for estimat-
ing national adaptation needs and priorities.

Total adaptation costs in NDCs total US$39 billion a year 
in the 50 available countries, for an annual cost per capi-
ta ranging from US$0.29 (Burundi) to US$594 (Namibia). 
Figure 2 demonstrates the huge differences across coun-
tries, which are due to the process of designing the NDC 
more than to any difference in vulnerability or adaptation 
needs. The average cost per capita is US$16 per person 
a year. Assuming that these estimates are consistent 
with actual needs—a strong assumption considering how 
simple and partial most NDCs are, especially in their adap-
tation component—the global adaptation need would be 
approximately US$115 billion a year.  

Going beyond the available estimates would require the 
development of national adaptation plans that are more 
comprehensive (i.e., covering all needs) and granular 
(i.e., including information at the project level) than what 
is available today. One in-depth study of Fiji’s climate 
vulnerability and adaptation options provides an example 
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of the development of an adaptation plan, based on the 
country’s development objectives.44 It analyzes current and 
future hazards and long-term stresses affecting Fiji, identi-
fying 125 measures in five areas where interventions could 
minimize current and future impacts of climate shocks and 
stressors on wellbeing, assets, and development prospects. 
The total cost of these measures amounts to US$4.5 billion 
over 10 years, which is close to 100 percent of Fiji’s current 
GDP (and approximately US$500 per capita a year), although 
they include many actions that are part of the Fiji develop-
ment plan and are not pure adaptation options. 

3.2.5 ESTIMATES OF THE COSTS AND BENEFITS 
OF ADAPTATION AT THE GLOBAL LEVEL
Multiple studies have explored the global cost of adap-
tation, using various approaches and methodologies 
with attempts to aggregate sector-level studies (Table 1). 
Confidence in these numbers is low since (a) the estimates 
are derived from only three relatively independent lines of 
evidence; (b) the choice of reference scenario used to cal-
culate cost is unclear; and (c) simple approaches are used 
that do not capture the complexity of adaptation.

STUDY RESULTS (BILLION US$/YEAR)
TIME HORIZON 
CONSIDERED 
IN THE STUDY

METHODOLOGY AND COMMENT

World Bank, 2006 9–41 Present
Cost of climate proofing foreign direct investments, gross domes-
tic investments and Official Development Assistance 

Stern, 2007 4–37 Present Update of World Bank (2006)

Oxfam, 2007 >50 Present
World Bank (2006) plus extrapolation of cost estimates from national 
adaptation plans and nongovernment organization projects.

UNDP, 2007 86–109 2015
World Bank (2006) plus costing of targets for adapting poverty 
reduction programs and strengthening disaster response systems

UNFCCC, 2007
50–170 globally (28-67 in 
developing countries)

2030
Planned investment and Financial Flows required for the interna-
tional community

World Bank, 2010
70–100 (developing 
countries)

2050
Improvement upon United Nations Framework Convention on Climate 
Change (2007): more precise unit cost, inclusion of cost of mainte-
nance and port upgrading, risks from sea-level rise and storm surges.

Integrated 
Assessments 

Up to 430 2050
Global Economic Integrated Assessment models. Unclear baseline, 
Partial coverage, exclusion of uncertainty and policy costs.

UNEP 2014, 2016
280 to 500 (developing 
countries)

2050
Adjustment of World Bank (2010) by a factor 4 to 5, based on 
review of national studies.

TABLE 1 Estimates of the Global Cost of Adaptation

In a simple modeling of adaptation in two integrated 
assessment models (DICE and WITCH), adaptation is 
cost-effective, with benefits that are approximately dou-
ble of the costs.47 In an optimal adaptation scenario with 
no mitigation, the costs of adaptation are 0.28 percent and 
0.19 percent of world GDP in the AD-DICE and AD-WITCH 
models, respectively. The benefits from adaptation are 
0.51 percent and 0.38 percent of world GDP, respectively. 
The net benefits of adaptation are 0.23 percent and 0.20 
percent of world GDP in AD-DICE and AD-WITCH (Figure 3). 
These numbers, however, are to be considered with care as 
they are based on very simple damage functions.

The Shock Waves report49 also measures the benefit 
from adaptation, using the broadest possible defini-
tion of adaptation. In this case, adaptation is defined as 
“rapid, inclusive, and climate-informed” development, and 
therefore include the reduction of the adaptation gap (with 
universal access to infrastructure services such as water 
and sanitation) and general development gains (with fewer 
people relying on low-productivity agriculture, living close 
to the subsistence level, and spending a large share of 

Notes: UNDP: United Nations Development Programme; IFF: investment and financial flows; UNEP: United Nations Environment Programme (now 
UN Environment).
Sources: Watkiss, et al. 2014;45 Chambwera et al. 2014.46
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their income on food). Moving from a “poverty” scenario 
(slow growth, little progress on infrastructure service) to a 
“prosperity” scenario (rapid, inclusive, and climate-informed 
development) can reduce total economic losses from 
climate change from 2.6 percent to 2.2 percent of GDP by 
2030. It would also reduce the number of people falling into 
poverty because of climate change from more than 100 
million to less than 20 million (an 80 percent decrease). 

4. Adaptation Faces a 
Myriad of Obstacles, of 
Which the Cost Is Only One 
Adaptation often involves additional costs, but not all adap-
tation is costly. Adaptation sometimes can reduce climate 
change impacts without increasing costs; for instance 
when a new railway or new urban development is located 
in a different area to reduce its exposure to future sea level 
rise, or when better land tenure systems help people invest 
in their dwelling. Furthermore, adaptation actions some-
times reduce costs and investment needs; for instance 
when it is better not to build an infrastructure that will be 
exposed to unacceptable risks in the future, or when resil-
ience is increased by removing distortive subsidies in the 

agriculture, water, or energy sector. It is crucial for adap-
tation efforts to include those no-cost or negative-costs 
options, which may not be costly but face other barriers 
and obstacles to implementation.50 This section reviews 
these obstacles. In practice, however, the relative impor-
tance of these obstacles will vary across countries, sectors, 
and issues, and local analyses are required to develop an 
adaptation strategy based on the identification of relevant 
obstacles.

4.1 Financial Constraints 
Include Affordability Issues  
and Lack of Financing
Estimates of the cost of adaptation show that financial 
resources are likely a binding constraint to the implemen-
tation of many adaptation options. This is true not only for 
entire countries but also for households or firms. This is 
even more the case because poorer countries and people 
(as well as small firms) are the least likely to have access 
to borrowing, either due to high debt or lack of assets to 
use as collateral. They also are the least able to enter into 
complex financing arrangement (e.g., specialized bonds or 
Public-Private Partnerships for countries; insurance con-
tracts for people or firms). 
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It is essential to identify whether the problem is linked 
to “funding” (the actor that wants or needs to act cannot 
afford to pay for the action) or to “financing” (the actor is 
able to afford to reimburse a loan but cannot access bor-
rowing). When the problem is linked to financing, then non-
concessional loans for government and improved financial 
inclusion and capital market regulations can be sufficient 
to make adaptation possible. When the problem is funding, 
they (the actors) cannot afford to adapt, even with appro-
priate financing. In that case, grants or subsidized loans are 
required, and others (e.g., taxpayers or donors) have to pay 
if the adaptation action is to be made possible. 

The need for subsidies to support adaptation can be 
minimized by improving access to (nonconcessional) 
financing, so that scarce concessional resources can be 
used for those who cannot afford to pay for adaptation. 
Sometimes, financial constraints can be relaxed by improv-
ing capital markets and building an enabling environment 
to facilitate private investments. For instance, improving 
tenure security can incentivize investment in housing, 
including in risk reduction and adaptation. In Peru, the 
issuance of property titles to over 1.2 million urban dwell-
ers encouraged households to invest more in their homes, 
thereby reducing their vulnerability.51 In some cases, access 
to financing can be facilitated by targeted subsidies, for 
instance by de-risking loans with first-loss agreement or 
guarantees.52

When private investments cannot be mobilized, especial-
ly in poor countries and communities, governments can 
invest in the provision of public goods services such as 
infrastructure or public services. Governments will need 
to directly invest in adaptation-related infrastructure (e.g., 
providing sanitation, especially to the poorest) or to support 
people directly, for instance, through direct cash transfers 
or subsidies to adaptation technologies. Since many gov-
ernments lack the resources to invest in infrastructure or 
support their population, global climate finance and multi-
lateral institutions have a key role to play, especially for the 
poorest. They can support countries by facilitating access 
to capital and know-how. They also can assist in integrating 
adaptation with development, and provide subsidies to the 
poorest countries or communities in close interaction with 
Official Development Aid, while ensuring that all develop-
ment finance takes climate change into consideration. 

However, one key message from this discussion paper is 
that financial constraint is only one of the many dimen-
sions that should be considered in the design of an adap-
tation strategy. If spending efficiency is low because of 
nonfinancial obstacles to good decision-making, it could 
be inefficient or even counterproductive (leading to mal-
adaptation) to just spend more. For instance, if coastal 
protections are poorly designed—either built in the wrong 
place, or with the wrong performance standard, or without 
being complemented with land-use plans and early warning 
systems—spending more on them may lead to an absolute 
increase in risk levels. The following subsections review 
other possible obstacles to facilitate their identification at 
the country or local level. 

4.2 Market Failures Distort Incentives 
for Private Actors to Adapt
Adaptation is often considered a private good, since 
the benefits from adapting to climate change generally 
benefit the individual or entity that adapts. Nevertheless, 
it also faces market failures such as externalities, infor-
mation asymmetry, and moral hazards. If all adaptation 
benefits were private goods, we could expect people and 
firms to autonomously adapt to climate change with little 
or no public intervention. Some adaptation actions, how-
ever, create public goods and, in this case, the party who 
invests cannot capture the gains from the investment, 
thereby reducing the incentive to act. For instance, a home-
owner who reduces runoff by reducing soil artificialization 
will generate large gains for her/his neighbors and reduce 
investment needs in drainage infrastructure for the munic-
ipality. Classically, such actions will not receive appropriate 
levels of private investment.  

Many natural risks, especially in areas of geographically 
concentrated infrastructure and high density, also call 
for collective management. Because of various synergy 
effects, economic production and infrastructure tend to 
agglomerate geographically, often in at-risk zones such 
as coastal areas or river flood plains. Moreover, protec-
tion infrastructure is “lumpy,” meaning that it cannot be 
increased continuously and progressively—it often consists 
of a complex system (such as multiple rings of dikes and 
pumping stations), has large up-front costs, and usually 
covers large areas. As a consequence, individuals or firms 
cannot provide hard protection to their houses or produc-
tion facilities independent of what is put in place at the 
collective level. 
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Finally, there are pure externalities, since adaptation 
actions by one household, firm, or even country may 
create higher damages for others. One typical example is 
with trans-boundary waters, when increased irrigation in 
one country creates water scarcity downstream. Across-
sector effects also exist. For instance, increased water use 
for irrigation may affect power generation and ecosystems, 
as well as the livelihoods that depend on them. 

Adaptation to climate change sometimes can be facili-
tated by new technologies, which face the usual set of 
challenges. In particular, the private sector tends to invest 
less in innovation and research than what would be socially 
desirable—because innovation incurs high risks and the 
ability to capture the benefits from an innovation is uncer-
tain. For instance, research and development in agriculture 
is small compared to the challenges facing the sector, and 
public support has been declining.53 Similarly, there is little 
research on many (especially tropical) diseases that may 
become more common with climate change.54 In addition, 
technologies often struggle to move from the laboratory to 
the first pilot projects, where the real or perceived risks are 
highest. Governments, international organizations, and cli-
mate finance have therefore a role to play in supporting the 
early phases of technology creation and diffusion, including 
with support to niche markets or subsidies for first movers. 

4.3 Governance and Government 
Failures Impair Public Action 
Governments and local authorities face their own barriers 
to action, often referred to as government or regulatory 
failures. Governments may have access to insufficient 
resources or limited adaptation capacity, especially in 
poorer countries and where governments have limited 
access to capital markets and are unable to fund proj-
ects, even when they are cost-efficient. There can also be 
coordination failures within the government. Many adap-
tation options require multi-ministry actions, which create 
governance challenges (e.g., the reduction of flood risks 
may require some prevention measure implemented by the 
environmental ministry and an insurance scheme regulated 
by the ministry of finance). Furthermore, the spatial scope 
of the appropriate adaptation action may be different from 
the administrative boundary responsible for managing the 
problem, such as when urban adaptation can be made less 
expensive through actions upstream in a river basin. 

Another obstacle to adaptation is that its benefits, 
even when significant, are largely invisible because 
they consist mostly of avoided losses. While 
catastrophes make headlines and lead to in-depth 
analyses to understand what went wrong, extreme 
weather events that lead to no or minor damages do 
not attract much interest. Understanding the benefit 
of action would require identifying the crises that are 
avoided, thanks to previous policies or measures, 
something that is hard to do. The invisibility of 
adaptation benefit has two consequences. First, good 
practices and innovative solutions may be overlooked, 
and the full extent of adaptation taking place in the 
world may be underestimated. Second, and most 
importantly, decision-makers who have implemented 
adaptation actions that prevented a disaster are 
rarely rewarded for it, which reduces the incentive 
to invest significant effort and political and financial 
capital into adaptation.55 This stands true, particularly 
when the cost of adaptation action is visible and 
when a well-identified group of people are negatively 
affected by it. For example, it is particularly difficult 
to implement flood zoning, because it immediately 
reduces the wealth of a small number of landowners, 
while its benefits are in the future, uncertain, and widely 
distributed.

“ Another obstacle 
to adaptation is 
that its benefits, 
even when 
significant, are 
largely invisible 
because they 
consist mostly of 
avoided losses. 
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Frequently, government action is driven by narrow inter-
est groups and is not in the public interest, and poor peo-
ple are often deprived of the resources they need in order 
to adapt by the governance system. When it comes to 
adaptation and coping, the affected populations must have 
access to and some control over the country’s economic, 
social, and institutional resources. Because poor communi-
ties lack human and social capital (like social networks and 
influence on policies and strategies that impact well-being), 
they are typically excluded from accessing such resources. 
It has been argued that only with inclusive and participatory 
decision-making processes can policies be designed to 
protect the poor and vulnerable effectively.56 When such 
processes fail, as they often do in conflict-affected states, 
governments may be unwilling or unable to support those 
affected, with poor people being the first to suffer.

4.4 Lack of Information, Behavioral 
Biases, and Deep Uncertainty  
Lead to Paralysis 
Whether or not people and firms have the right incentives 
to act and adapt to climate change, they may lack the 
information required to do so. Lack of information can 
include that which relates to current and future climate 
risks, and information and data on the environment in gen-
eral. For instance, most developing country cities do not 
have the high-resolution topography data required for flood 
modeling. While the cost of these data is limited— less 
than a few million U.S. dollars per city—this lack of data is 
a bottleneck that impairs risk management and the appro-
priate design of water, transport, and housing assets in the 
billions of dollars. Another usual information constraint 
relates to the technologies and solutions that are available. 
Because information has aspects of a public good, it is 
underprovided by private actors and states, and therefore 
international organizations have a large role in producing 
and disseminating it. 

Whether or not people and firms have an incentive to act 
and can access the information they need, they may still 
not act due to cognitive or behavioral biases. Individual 
decision-making, in practice, can differ significantly from 
some basic assumptions of economic theory. The variance 
arises partly from the limited time and capacity people 
have to process information on risks. Instead of careful-
ly considering the costs, benefits, risks, and uncertainty, 
they may use simple rules of thumb (e.g., acting only after 
a loss) or heuristics (e.g., doing what the neighbors are 
doing, or as was done in the past).57 In particular, peo-
ple are biased toward the status quo and tend to opt for 
the default option. This bias means that people may not 
change their behavior when new risk appears, or when 
new information on existing risk becomes available, even 
when it would be desirable for them. Individuals, further-
more, often disregard the possibility of bad futures, pos-
sibly due to the stress created by thinking about them, 
thus making them unrealistically optimistic.58 As a result, 
people may make decisions against their own interests and 
preferences.

Sometimes, decisions regarding adaptation to climate 
change involve deep uncertainty, often leading to grid-
lock and lack of consensus, strong political opposition 
to any action, and therefore to paralysis. These cases 
occur when experts cannot agree on which models to use 
(e.g., disagreement across climate models); on the prob-
ability distributions of key uncertain parameters (e.g., the 
probability of achieving the temperature target of the Paris 
Agreement); or on the values of alternative outcomes (e.g., 
the acceptability of a total loss of the Amazon forest or the 
valuation of mortality and mobility impacts).59 In such cas-
es, it may be impossible to define a probability for alterna-
tive outcomes or even to identify the set of possible futures 
(including highly improbable events, such as the famous 
“black swan”).60 These situations are particularly difficult to 
manage when large and irreversible damages are possible 
and may lead to complete paralysis, unless some specific 
decision-making approaches are mobilized that are better 
able to manage uncertainty and disagreement.61,62,63 
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Conclusions
Defining priorities for adaptation actions requires going 
beyond the identification of the (additional or full) costs 
of adaptation, so as to understand—in a given location 
and for a given sector—why the current situation or level 
of action is not satisfactory (or why the future situation 
is expected to be nonsatisfactory). If public or private 
stakeholders do not face the right incentives to act, do not 
have the information they need to act, cannot access the 
required technologies, or cannot determine the right course 
of action, simply increasing the amount of funding will not 
deliver the expected results. 

With inadequate incentives or poor information on 
current and future risks, spending more on adaptation 
could backfire and lead to maladaptation. For instance, if 
incentive structures tend to favor hard protection against 
floods at the expense of land-use management and nature-
based options, increasing investments in adaptation could 
lead to over-reliance on dikes and sea walls, creating major 
vulnerabilities to large sea level rise or an increase in river 
flood risks. There is evidence—in the absence of appropri-
ate land-use regulations—that hard protections have led to 
increases in risk levels.64,65 

With adequate incentives, better information and deci-
sion-making, investment needs for adaptation will be 
minimized, especially in terms of public resources. This 
is because removing the obstacles discussed earlier would 
ensure that all public and private investments are designed 
taking into consideration climate and disaster risks, thus 
reducing the need for public intervention. 

Actions that remove obstacles to climate change adapta-
tion are most likely to have a transformational impact and 
should be prioritized in terms of financing and action. The 
World Bank strategy on the use of climate finance sug-
gests a focus on projects with transformational impacts, 
defined as projects that remove (or significantly reduce) the 
obstacles to the implementation of future climate change 
adaptation and resilience projects.66 This recommendation 
does not imply that financing should not be made avail-
able before all obstacles are removed; rather, it suggests 
that financing should be used to support the removal of 
obstacles. 

Actions that remove or reduce the obstacles to climate 
change adaptation can be expected to deliver large devel-
opment co-benefits that go beyond reduced impacts of 
climate change. For example, improving the capacity of 
municipalities to develop better urban plans—plans that 
consider natural hazards such as floods, high temperature, 
or high pollution episodes—could be considered as an 
adaptation action but would also lead to cities that are less 
congested, more productive, and more livable. Stronger 
social safety nets implemented to help people manage 
increasingly intense droughts can also serve as the back-
bone of a social protection system that will protect people 
against all sort of shocks (from disease to crop failure), as 
well as help them escape poverty in a sustainable manner. 
In addition, while better designed and maintained infra-
structure would be more resilient to climate change and 
natural hazards, they also would also be more reliable, thus 
reducing the cost that frequent power or water outages 
impose on firms and households. 

The urgent need to adapt to climate change may be the 
political trigger that makes it possible to confront the 
fundamental issues that, in any event, need confronting, 
thereby generating broad benefits. The obstacles to adap-
tation are often also obstacles to sustainable development. 
Since the impacts of these obstacles are not always highly 
visible, tackling them is not always at the top of the political 
agenda. By shedding light on the hidden costs of these bar-
riers and gathering political will and momentum to address 
them, the adaptation process also will make economies 
more efficient and productive, and societies fairer and more 
prosperous. 
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