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Impacts of climate change are now evident. There is an 
urgent need to adopt strategies to meet the challenges posed 
by climate change and integrate adaptation in our policies 
and planning. An estimate of costs of adaptation would be 
essential to take informed policy decisions. While some 
such estimates are available at the global level, very few 
exist at the regional level. Costing Adaptation addresses 
this gap and is a fi rst attempt at the national assessment of 
the measures that are required in the medium term for India.

Key features
• Key areas of health, coastal zones, water, agriculture, 

and forest ecosystems are covered for holistically 
assessing the cost of adaptation.

• The costs of various measures are compared to current 
and projected programmes and policies. 

• An essential read for researchers, policy-makers, 
practitioners, and others concerned with responses to 
climate change.

• A guide to assist negotiations on global funding for 
adaptation.

• A tool to design cost-effi cient and equitable solutions to 
reduce climate change vulnerability.
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Preface

This book is the result of an ongoing research collaboration 
agreement between The Energy and Resources Institute (TERI) and 
the Basque Centre for Climate Change (BC3), published with the 
aim “to promote cooperation on climate change and to motivate shared projects 
and activities in order to achieve that objective”. During the last two years, 
the partnership has enabled researchers from both sides with varied 
disciplinary background to work with each other and exchange visits. 
The experience has been mutually rewarding, and the output has 
been in the form of a number of joint publications and presentations. 
This book represents the first major and consolidated outcome of 
all the effort that has gone into developing this partnership into a 
meaningful and substantive inter-institutional relationship.

The design of the collaboration between TERI and BC3 follows 
a phased approach towards identifying activities that are annual 
and have both research and training components. The subject of 
this book—estimating adaptation costs for India—was identified as 
a research priority (the motivation is explained in the introductory 
chapter) as the first phase activity. The original ambition was to 
present some figures at Copenhagen in December 2009 during the 
COP 15 meeting. Data and methodological challenges, however, 
stretched the study beyond its original timeline. On the other hand, 
the extra time allowed for a peer review of the methods and findings 
while they were being finalized.

The research team gratefully acknowledges support by BC3 
for the study and associated exchange visits from both sides. The 
study has been presented, either in part or in its entirety, at different 
workshops/seminars during the past one year and has benefited 
from the discussions in such events. We would like to specifically 
acknowledge the interest and encouragement received from the 
participants of the Project Seminar at the University of the Basque 
Country, Bilbao, the Open Seminar at TERI, New Delhi, and the 
Workshop on Economics of Climate Change Adaptation held at the 
Madras School of Economics, Chennai. 



It would be impossible to name the many individuals who have 
been consulted by researchers, and the richness of the study owes 
a good measure to these experts. There are a few TERI colleagues 
whose contributions appear in this book—Vidyunmala Veldore 
(for inputs in the agriculture chapter), Priya Dagar and Prasun 
Gangopadhyay (for the digitization of the maps), and Ridhima Sud 
(for the table on adaptation funding)—and we are thankful to them 
for their cooperation.

We would like to acknowledge the assistance received from K 
Rajagopal, R Sreenivasa Rao, and Savitri Rawat in the administration 
of the project. Our gratitude also goes to TERI Press for their effort 
in bringing out this publication. Finally, we are grateful to Dr Leena 
Srivastava, Executive Director, TERI, for taking a keen interest 
in the study and providing motivation, and to Dr R K Pachauri, 
Director-General, TERI, who has, as always, been a source of 
inspiration and support.
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o n e

Introduction 

Climate change is expected to have a range of impacts, 
most of which will be negative for mid- and low-latitude 
countries like India. These impacts include damage to 

infrastructure and adverse impacts on human populations, as 
extreme weather events increase in frequency, more flooding 
occurs in coastal zones and in some river systems, yields of crops 
get reduced, water shortages are experienced, and there is increased 
incidence of water- and vector-borne diseases. All these have been 
studied in some depth, but there still remain great uncertainties on 
the magnitude and timing of the impacts. The case for action is 
strong at two levels: (1) to reduce the likely consequences of climate 
change by reducing emissions of greenhouse gases (GHGs) and 
(2) to reduce the consequences of the impacts by adapting to the 
changes that will inevitably occur. While the former (mitigation) is 
a global problem, wherein decisions have to be taken globally, the 
latter (adaptation) is a local problem, wherein decisions have to be 
taken at the level of the city, river basin or agro-ecological zone.

Societal decisions on adaptation are essentially aimed at 
“adjustment” to short-term climate variability and long-term  
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climate change.1 Public action2 on catastrophic climatic phenomena, 
such as floods, droughts, and cyclones, also involves social choices in 
allocating resources towards preparedness and emergency response 
measures. Compared to the reactive action on adaptation, which 
takes place only after an impact has occurred, planned interventions 
are based on anticipation and have to deal with uncertainty. For 
major damages, anticipatory adaptation plays an important role, as 
complex and long-term measures are needed and should be planned 
in advance and eventually integrated with reactive measures. For 
decision-makers committed to planned action on adaptation, cost 
estimates of suitable measures would be of considerable interest 
while choosing among the alternatives with large investment needs.3

This study looks at what the appropriate adaptation policies and 
actions are for India and the costs of those policies and actions. 
Working from the bottom-up, it represents the first attempt at a 
national review of the measures that are feasible and will be needed 
in the medium term (from 2030 to 2050) for five key sectors—
health, coastal zones, water, agriculture, and forest ecosystems. 
The literature on adaptation is considerably scarce than that for 
mitigation, and detailed assessments such as this one are very 
rare, especially for developing countries. The methodology is 
still evolving, and a key contribution of this study is the level of 
disaggregation at which estimates have been generated, the data 
challenges inherent in disaggregated estimation identified, and 
operational simplifications carried out to deal with such challenges.

The research on which this book is based was carried out by 
The Energy and Resources Institute (TERI), in collaboration with 

1 The Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report 
defines adaptation as the “adjustment in natural or human systems in response 
to actual or expected climatic stimuli or their effects, which moderates harm or 
exploits beneficial opportunities” (IPCC 2007).

2 The Intergovernmental Panel on Climate Change (IPCC) defines public or 
planned adaptation as the “result of a deliberate policy decision based on an 
awareness that conditions have changed or are about to change and that action 
is required to return to, maintain or achieve a desired state”, whereas private 
or autonomous adaptation is defined as “adaptation that does not constitute a 
conscious response to climate stimuli but is triggered by ecological changes in 
natural systems and by market or welfare changes in human systems”.

3 Adaptation measures can be put in place to face gradual changes or to face 
catastrophic events. The former are easier to address and imply a lower cost, 
while the latter can be difficult to plan for, as such events are difficult to project 
and have a low probability of occurrence.
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the Basque Centre for Climate Change (BC3). The motivation to 
carry out such a study for India came from the immediate policy 
context, both at national and international levels. At the national 
level, India’s National Action Plan on Climate Change (NAPCC) is 
presently guiding the domestic policy response on both mitigation 
and adaptation in the form of eight National Missions.4 At least five 
of these missions relate to sectors that have a strong relevance to 
the adaptation context. Both agriculture and water are core sectors 
chosen for this study, and the issues identified under the National 
Mission on Sustainable Agriculture and the National Mission on 
Water Resources, respectively, have a bearing on the approach to 
adaptation adopted here. Similarly, the National Mission on Green 
India and the National Mission on Himalayan Ecosystem together 
represent the priority attached to addressing climate change impacts 
on forests in the country. Health and coastal zones do not figure 
under the National Action Plan as specific missions, but are addressed 
in a cross-cutting manner across several sectors. The National 
Mission on Strategic Knowledge has been set up in response to the 
weak data and research base in India on impacts, adaptation, and 
mitigation, and the present study is expected to make a contribution in 
this regard towards more informed decision-making.

Complementing the National Action Plan at the level of the 
central government, state-level initiatives that are more recent5 and 
focused on local priorities are also being undertaken. These are 
aimed at mainstreaming climate action into existing policies and 
programmes. The cross-sector nature of climate change impacts 
is universally recognized, and efforts are being made towards 
meaningful institutional arrangements involving inter-departmental 
linkages and coordination. 

4 The eight National Missions are the National Mission on Enhanced Energy 
Efficiency, the National Mission on Solar Energy, the National Mission on 
Sustainable Agriculture, the National Mission on Water Resources, the National 
Mission on Himalayan Ecosystem, the National Mission on Green India, the 
National Mission on Sustainable Habitat, and the National Mission on Strategic 
Knowledge.

5 At the time of this book going to press (September 2010), Orissa became the 
first Indian state to upload a complete action plan for public review. Among 
other states, Delhi, Rajasthan, Uttar Pradesh, Maharashtra, West Bengal, and 
Gujarat have been particularly active in preparing for climate change.
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