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Chairman’s Message

This has been an eventful year for SANDEE. The 10th Anniversary Environment Conference
was both a stock-taking and, in a sense, a defining occasion. There was the nostalgia of early
beginnings, the satisfaction of achievements, but also the discussion on futures. This is difficult
because SANDEE has done well and it would be imprudent to play with its core concerns. Yet
the attraction of expanding beckons. A sensible idea is to get back to stakeholders with practical
ideas.
The external Evaluation by ProfessorDale Whittington was both comforting and provocative. The
point that SANDEE has reached the stage where it needs more formal mechanisms is well taken.
A follow up process on practical steps is now under way.
In addition, the year saw an emphasis on climate change and, of course, programmes like training
in quantitative methods in economics.
The larger family is our strength. Keep in touch.
Dr Yoginder K. Alagh
Chancellor, Nagaland University
Chairman, Institute of Rural Management, Anand
Vice-Chairman, Sardar Patel Institute of Economics and Social Research
Former Minister of Power, Planning Science and Technology, Government of India
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Programme Director’s Message

When we started SANDEE in November 1999, Sir Partha Dasgupta and ProfessorKarl-Goran
Maler and I were very motivated by the idea of home grown local research that would help South
Asia to grow sustainable. We were also very excited by the prospect of researchers, from deeply
similar yet often conflicted countries, coming together to address common problems. Third, we
wanted to see studies from South Asia lead to high quality publications and to have a mark on the
international research scene. In this introduction to our 10th annual report, it is useful to ask if our
dreams, which is what they were initially, did come through.
I look back and wonder how SANDEE actually managed to survive and grow. We have now
supported nearly a 100 research studies, we have exceeded the half-century mark in terms
of peer-reviewed publications and we have trained scores of teachers, researchers and policy
analysts. But we didn’t have a business plan when we started and very little money (but thanks to
SIDA , we had a planning grant). I still remember setting off to countries that I had never visited
before – Nepal, Pakistan and Bangladesh – and talking to anyone who would talk to me about
creating a network called SANDEE. In hindsight, it seems both foolish and brave. However, what
we did have is a vision, the huge reputation or brand that Sir Partha and Karl-Goran represented,
and determination to make quality research happen. We added some hard work along the way,
were lucky to have IUCN Nepal agree to host us and the rest is history.
So how satisfied should we be with what SANDEE is today? A recent Evaluation by ProfessorDale
Whittington suggests that we are a cost effective network, that we have made a difference to
the professional careers of many researchers and teachers, we have changed the way research
is done in environmental economics in the region, and have certainly met our publications goal.
Almost all our researchers have published their work and some in highly reputable journals.
Thus, in some ways we have achieved what we set out to do. However, not fully! The scale at
which we operate is so small that one has to wonder if we can ever make a dent in a region with
over 2 billion people and any number of environment and development problems. We had hoped
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to have a critical mass of researchers and teachers in each country – so that they could learn
and draw from each others’ strengths. In India, we have helped in this process. Today, many, if
not all, members of the Executive committee of a professional body such as the Indian Society
of Ecological Economics, have been closely associated with us. India is a big country and we
need more economists working on environmental problems, but SANDEE has strengthened this
profession. In the other countries, we cannot be as sanguine. Many of our researchers from
Bangladesh and Nepal have left and gone overseas to pursue PhDs or more attractive jobs. In
Pakistan, our presence is small relative to the size of its academic community. Thus, in certain
countries our work has barely begun.
Should SANDEE scale up in the future? There are three different strategic directions we could
take: (a) more cross country research; (b) deeper capacity building in specific regions or
countries; (c) more policy-focussed research and training of researchers toward consultancy
related activities. There is no consensus amongst SANDEEites whether we should indeed scale up
and in what direction. Scaling up will let us leave a bigger mark on South Asia. But, our success
thus far has come partly because we have been so detail oriented and provided such in-depth
attention to our researchers. If we scale up, we will have to change the way we operate. These are
issues that are not easily resolved but we are beginning to think carefully about the future. You will
hear more as we make progress.
This last decade has certainly been very good to me. SANDEE has brought me enormous
knowledge, deep friendships and a lot of professional satisfaction. Many thanks to all of you have
been my partners and supported this effort.
As ever

Priya Shyamsundar
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The Year Gone By

SANDEE’s research support in 2010 was dominated by climate change related questions with
approximately a third of the research projects examining instruments to adapt to climate change.
In Orissa, Saudamini Das will evaluate government information campaigns related to heat waves,
which are expected to increase with climate change. Our interest is in knowing how successful
these programs are in meeting their objectives. A second study looks at the efficacy of rainfall
and area-based farmer insurance schemes, financial instruments that may become increasingly
important for adapting to climate change. Also of policy relevance is project in Nepal that will
examine the implications of REDD payments to households and forests. This third grant is linked
to a pilot program in Nepal to provide community forestry user groups with money for carbon
sequestration. By examining such instruments, we hope the South Asia region can be better
prepared for climatic changes that are already being felt. This focus on ‘instruments’ emerged,
at least partly, from a SANDEE workshop held jointly with the Madras School of Economics and
MSSSR Foundation in early 2010 to identify priorities for climate change research. Overall, we
made 13 grants in 2010.
Over 90 participants received training on a range of issues. SANDEE’s current emphasis on
climate change was reflected in the advance training workshop on climate change organised
in collaboration with TERI in Delhi in February. The annual course in Environmental Economics
in Bangkok continues to be SANDEE’s flagship course, strengthening teachers and curriculum
development in South Asia and also helping link research with training.
Getting the word out – dissemination – is an important outcome of SANDEE research. The year
gone by saw the publication of 10 working papers, nine policy briefs and several peer-reviewed
journal articles. A highlight in this area was completing the second SANDEE book, Environmental
Valuation in South Asia, which should be published by Cambridge University Press in mid 2011.
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The year 2010 was a milestone
for SANDEE – the organisation
completed 10 years of its
existence. The event was marked
by an international conference on
Environment and Development in
South Asia. Nobel laureate Elinor
Ostrom gave the keynote address
and Professor Karl-Goran Maler
gave the Founder’s address.
Attended by nearly 170 participants
and with parallel sessions resulting
in 70 presentations, the conference
gave regional and international
researchers the opportunity to
interact with the best minds in the
field on one platform.

SANDEE Annual Report 2010

SANDEE’s under-served areas programme provides support to parts of the region that need
additional assistance. In 2010, as part of this set of activities, SANDEE provided support to
graduate students in Nepal to undertake field data collection and analyses. A training course on
quantitative environmental economics was also organised for teachers from Western Nepal.
ProfessorDale Whittington, of the University of North Carolina, completed an immensely thorough
and comprehensive evaluation of SANDEE. The report commends SANDEE on its research
and training achievements, and identifies some governance-related issues that need careful
consideration for the future.
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SANDEE At A Glance

The South Asian Network for Development and Environmental Economics (SANDEE) is a regional
network that brings together the best minds in South Asia interested in the inter-connections
among development, poverty and the environment. SANDEE focusses on the critical issues of
economic development and environmental sustainability and uses economic tools and analyses to
address South Asia’s environmental challenges. The network operates in Pakistan, Bangladesh, Sri
Lanka, Bhutan, Nepal, India and the Maldives.
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Management and Advisory Committee
members: (left to right) Andreas Schild,
Herath Gunatilake, Madhu Khanna,
Priya Shyamsundar, David Glover and
Y.K. Alagh

SANDEE Annual Report 2010

SANDEE’s mission is to strengthen individual and institutional capacity to undertake research
on the interlinkages among economic development, poverty and environmental change. It works
on two levels to pursue this goal. It builds the professional skills required for the task, and also
disseminates information that can be applied to development policies on the ground. Its enables
researchers, analysts and institutions to coordinate and address local and global environmental
concerns.
SANDEE was established in late 1999 with initial support from the Swedish International
Development and Cooperation Agency (SIDA), Sweden, guidance from the Beijer International
Institute of Ecological Economics at the Royal Swedish Academy of Sciences, as well as
institutional and individual goodwill and support from many people within and outside South Asia.
SANDEE is now supported by the International Development Research Centre (IDRC), Canada; the
Norwegian Agency for Development Cooperation (NORAD), Norway; SIDA; and World Bank.
A Management and Advisory Committee of scholars and policy makers govern SANDEE and a
global group of Research Advisors support and mentor SANDEE’s researchers. Operations are
managed by a Secretariat in Kathmandu, Nepal, which is hosted by the International Centre for
Integrated Mountain Development (ICIMOD), Nepal.
This annual report discusses SANDEE’s achievements and activities from January to December
2010.
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In The Spotlight – SANDEE@10:
A Decade In Focus
There are some defining moments
in the establishment of institutions.
Those moments reflect the zeal
and vigour of a group of individuals
who bond together to do good.
SANDEE is a product of those who
wish to do just that. All efforts
need direction and leadership, and
SANDEE is blessed to have the
likes of Professor Maler, Sir Partha
Dasgupta, Jeff Vincent and David
Glover and many more. The last ten
years have created what I can call a
‘SANDEE Community’, and this was
amply clear at Sandee@10.
Nasser Ali Khan, Dean,
Institute of Management Sciences,
Peshawar, Pakistan

What started as a vision to build research capacity
and a community of researchers in South Asia has
become a robust regional network on environmental
and resource economics. A look at the decade that
was...
SANDEE turned 10 in 2010. This was a time to look back, to take stock of achievements. Over
the years, SANDEE has generated immense social and human capital, Some of SANDEE’s goals
have been fulfilled, but the task of capacity building and the need for policy analyses remains
enormous. On the 10th anniversary of its founding, SANDEE took stock of its achievements and
limitations through a major Evaluation and also looked forward and began to identify some new
priorities.
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The last ten years – A Timeline
1999

SANDEE launched in November in Kathmandu, Nepal, at South Asia’s first regional
conference on Environment and Development Economics.

2000

SANDEE Secretariat created at IUCN-the World Conservation Union, Nepal. First research
study approved; first newsletter distributed.

2002

Annual course in Environment and Resource Economics launched.

2003

Working Paper series introduced.

2003

First Evaluation completed.

2004

South Asia–focussed issue in the journal Environment and Development Economics
coordinated by SANDEE.

2005

SANDEEites attend the World Congress of Environmental and Resource Economics.

2007

First Policy Workshop on Poverty and the Environment jointly with UNDP and UNEP.

2007

Graduate scholarships for researchers from under-served areas initiated.

2008

Oxford University Press publishes SANDEE’s first book: Promise, Trust and Evolution:
Managing the Commons of South Asia.

2009

Proceedings of the National Academy of Sciences (PNAS) publishes SANDEE supported
research on mangroves and the super cyclone.

2009

Association with a new host, the International Centre for Integrated Mountain Development
(ICIMOD), begins.

2010

World Bank’s Annual Bank Conference on Development Economics (ABCDE) in Stockholm:
Nobel Laureates act as discussants on SANDEE research.

2010

Peer reviewed publications from SANDEE research hit the half-century mark.

2010

SANDEE’s second book, Environmental Valuation in South Asia (Cambridge University Press),
completed.

2010

SANDEE’s second Evaluation completed.
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An International Conference on Environment and Development
in South Asia

SANDEE@10 was a lively and
interesting conference with lots
of participants from around South
Asia and the world. It was exciting
to hear about the recent research
of lots of old SANDEE friends and
some new ones. This was better
than most conferences I attend. As
usual, not only work, but fun was
had by all!
E. Somanathan,
Professor at ISI, India

To commemorate its 10th anniversary, SANDEE organised an international conference on
Environment and Development in South Asia – SANDEE @10 –on December 6 and 7, 2010,
in Godavari Village Resort in Kathmandu, Nepal. The conference brought together some of the
top environment and development economists in South Asia to analyse ongoing research in the
region. Some 170 participants from across the globe attended the conference, with keynote
speeches by Nobel Laureate ProfessorElinor Ostrom of Indiana University, and SANDEE co-founder
ProfessorKarl-Goran Maler, Former Director of the Beijer Institute of Ecological Economics.
Day 1 commenced with three presentations on ‘The Impacts and Responses to Natural Disasters
in the South Asia Region’. E. Somanathan, from the Indian Statistical Institute, spoke about
embankments along the Koshi and Ganga rivers, comparing welfare indicators of villages which
were suddenly and severely affected by a breach in the embankment with other villages which
were not protected. Susmita Dasgupta from the World Bank discussed Bangladesh’s vulnerability
to cyclones in a changing climate. Indira Devi, from the College of Horticulture at Kerala
Agricultural University, analyzed the impact of information on extreme weather conditions on
farmers in India.

Dr. Mahesh Baskota, Dean,
School of Arts, Kathmandu University
inaugurating the SANDEE@10
conference by lighting the lamp
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The Founder’s address was on ‘The Natural Environment
and Human Well-being’ by Prof Maler. He discussed the
overwhelming importance of ecosystem services and how the
impacts of climate change are degrading these vital services.
He emphasised the need to apply appropriate accounting prices
for ecosystem stocks and acknowledged that, in order to do
so, the dynamics of ecosystems must be known. His message
was clear: given the global crisis of climate change, it is vitally
important that natural scientists and economists collaborate to
manage any impending catastrophe.

Dr. Bhim Adhikari from IDRC and Mr. Prabhu Budhathoki discussing
conservation in Nepal
Professor Karl-Goran Maler giving the Founder’s speech

A plenary on the afternoon focussed on ‘The Economics
of Climate Change’. Thomas Sterner from the University of
Gothenburg, Sweden discussed how market-based instruments
are the key to tackling this global calamity rather than sinking
increasing amounts of money into abatement measures. Jeffrey
Vincent from Duke University analyzed how rice production in
Asia is already affected by many dimensions of climate change.
Rashid Hassan, the Director of the Centre for Environmental
Economics and Policy in Pretoria, spoke about adaptation to
climate change in Africa. Sub-Saharan Africa is one of the
most vulnerable regions in the world to the impacts of climate
change, and environmentally-sound economic development is
perhaps the best adaptation strategy for the area.
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Day 2 discussions started with ‘Conservation and Development’ and covered the high mountains
to the coast. The first speaker, Rucha Ghate from SHODH in India, highlighted some of the early
lessons learned from the relocation of six villages within the Tadoba-Andhari Tiger Reserve. Bhim
Adhikari from United Nations University in Hamilton, Canada, presented findings on stakeholders
and their preferences with regard to one-horned rhinoceros conservation in Nepal. Indrila Guha
from Vidyasagar College for Women in Kolkata, India, shared her exploratory study that analyses
adaptive actions to climate change-induced sea level rise in the Indian Sundarbans.
I came to know that nowadays
environmental changes affect
every aspect of human life, and the
economic environment of nations.
It is clear that in this scenario,
the effort of [a] single [country]
will not achieve any significant
results against the problem of
climate change and environmental
deterioration. Joint effort and mutual
support is essential.
Devendra Karki,
Tribhuvan University, Nepal
Professor Thomas Sterner and Jeffery Vincent at SANDEE@10

SANDEE’s recent jubilee was an astounding success. I was intimately involved with SANDEE through her first half-dozen years but have
been away for a few years now. I was very happy to meet so many old friends and very impressed by the growth of SANDEE. Almost like
a child whose growth and strength and maturity comes as a bit of a surprise. I particularly like the fact that there seems to be such a
good mix of research and training, policy briefs and other activities, like the India-Pakistan project we got to see some pictures from. Just
imagine SANDEE at 15 or 20… .
Thomas Sterner, Professor at University of Gothenburg, Sweden
It was a privilege to attend the SANDEE@10 international conference on Environment and Development in South Asia. The conference
marked a major milestone for SANDEE and highlighted its significant contributions to promoting scholarship and research capacity in
South Asia. I was impressed by the range of topics covered at the conference addressing critical issues for developing countries using
state of the art research methods. I commend SANDEE for its efforts at mentoring researchers, creating opportunities for networking
and, above all, creating a supportive and enjoyable environment to engage participants in the scenic valley of Kathmandu.
Madhu Khanna, Professor at University of IL, USA
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Undoubtedly the most anticipated presentation of the second day was the keynote speech
by Nobel Laureate ProfessorOstrom. Speaking on ‘The Challenge of Reforming Resource
Governance’, she discussed three insights towards achieving effective and efficient resource
governance: (a) there simply is no one ‘panacea’ to reform resource governance; one reform
strategy will be markedly different from the next depending on the specific ecological and
institutional setting of the issue at hand; (b) academics and professionals alike must accept,
rather than reject, complexity; and (c) the immense value of institutional diversity must be as well
understood as the perils of institutional monocultures; we should be warned of the dangerous
tendency to impose identical rules to vastly different situations.

Keynote speaker: Nobel Laureate Professor Elinor Ostron

Wrapping up Day 2’s activities was a plenary discussion on ‘Environmental Economics: Research
and Institutional Issues’. Aart de Zeeuw from the University of Tilburg discussed how the threat of
a potential regime shift affects optimal management. Madhu Khanna from the University of Illinois
at Urbana-Champaign, focussed on India’s desire to achieve a 20 per cent blending of ethanol
with gasoline by 2017 through the production of ethanol from molasses, a by-product of sugar
production. Then SANDEE Board member, David Glover, spoke about the IDRC’s 40th anniversary
and its’ close ties with SANDEE, highlighting some of the institutional challenges in promoting
environmental economics.
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SANDEE@10 was a watershed conference for the region. Rarely do economists in the
region meet to discuss mutual environmental problems and to inform each other of on-going
research in multiple countries. The presence of several giants in the field – ProfessorMaler and
ProfessorElinor Ostrom, amongst others – helped to raise the conference from a regional to an
international conference. The one person who was missed was SANDEE’s co-founder, Sir Partha
Dasgupta. SANDEE has forged a community of environment and development economists in the
region and is able to draw senior colleagues from around the world to South Asia. We hope to use
the goodwill generated by the conference to deepen our work in some countries (Bangladesh and
Pakistan, for instance) and also to reach out to the policy community in South Asia.

Attending the events around SANDEE@10 was like getting back to the good old days in several
ways. Personally, this was a wonderful reunion of the first batch of SANDEE grantees and all those
who made SANDEE grow to newer heights within a fairly short time span.
Amita Shah, Director, GIDR, India
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SANDEE Activities and Impacts over the last 10 years
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1.
2.
3.

Research grants made: 85
Research and Training workshops :20
Publications
• Peer-reviewed publications (2000-10): 52
• Books: 2
		
o A.K. Enamul Haque, M. N. Murty and Priya Shyamsundar. Environmental
Valuation in South Asia. (forthcoming). Cambridge University Press.
		
o Rucha Ghate, Narpat Jodha and Pranab Mukhopadhyay. 2008. Promise, Trust
and Evolution: Managing the Commons of South Asia. Oxford University
Press, UK.
• Working Papers: 55
• Policy Briefs: 50
4. Training
• Participants at workshops (2002-10): 800
• Courses organised (2002-09): 35
		
o Environmental and Resource Economics: 8
		
o Research & Proposal Writing: 8
		
o Advanced courses: 12
		
o Policy dissemination: 4
		
o Basic courses: 3
Peer reviewed publications from SANDEE research
(2001-09)
12
10
8
6
4
2
0

1

2

3

4

5

Year

6

7

8

9
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Research

Achieving the goal of long-term environmental
sustainability has become a pressing challenge,
one that involves increasingly complex issues.
SANDEE is committed to prioritising research that
aims at measuring and guiding environmental
performance. And to spreading awareness about
how environmental factors can be integrated into
decision-making.
SANDEE’s research support is based on a biannual research competition and meetings that help
monitor and support the grants. SANDEE not only mentors researchers from across South Asia,
it also provides monetary and technical support. SANDEE currently has 42 grants that are open;

SANDEE Team members and advisors: Left to right: Mani Nepal, Jean Marie Baland, AK Enamul Haque, MN Murty, Pranab Mukhpadhyay, Subhrendu Pattanayak
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these will continue to be monitored. A large part of the monitoring takes place during biannual
research and training (R&T) workshops.
SANDEE’s Advisors are crucial to the research program. They help shape research projects and
guide researchers along the way. A wide variety of training programmes also enable researchers
to hone their skills. The Secretariat facilitates discussions between researchers and their advisors,
offers advice on analyses and literature references and reviews questionnaires and manuscripts.
Researchers this year will explore such dissimilar issues as alternative fuel sources, climate
change, agricultural practices, risk mitigation, and impact of economic measures on conservation.
SANDEE’s current emphasis on climate change was reflected in the advance training workshop on
climate change organised in collaboration with TERI in Delhi in February.

Table 1: Research Grants in 2010
Name

Country

Research Topic

Khem Dahal

Nepal

Organic agriculture for cost effective production and for climate change adaptation/mitigation in Nepal

Saudamini Das

India

Adaptation to heat waves: Evaluating the role of awareness campaign as an effective strategy to avert
health risk

Kishor Goswami

India

Sustainability of bio-diesel industry in North East India

Md. Saboor

Pakistan

Tracing the impact of and adaptation to climate change: A Ricardian analysis of Punjab’s agriculture

Chandan Singha

India

Valuation of on-site soil conservation service of a watershed to agricultural producer under risk aversion in
Darjeeling, India

Mamata Swain

India

Performance of area-based crop yield and rainfall insurance scheme in Orissa

Rajesh Rai

Nepal

Valuing damages caused by invasive alien species in a low income community

Somnath Hazra

India

Social cost benefit analysis of rural household biogas system in Orissa state of India

Wasantha Rathnayake

Sri Lanka

Identification of economic incentives for turtle conservation at Rewaka Sanctuary in Sri Lanka

Prabath Edirisinghe

Sri Lanka

Alternative for slash and burn cultivation: A comparison with regular upland farming in dry zone, Sri Lanka

Mamatha Rao

India

Greenhouse gases and cooking energy in India

Bishnu Prasad Sharma

Nepal

Examining the implications of REDD payments on
livelihoods and local economic development in Nepal

Abdur Rouf
(conditional grant)

Bangladesh

Cost-benefit analysis of coastal water resources management approaches: Case study of Southwest
Coastal Zone of Bangladesh
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Of the 110 pre-proposals received in the 20th and 21st cycles, 13 were invited for grants. Twelve
grants were made based on two R&T workshops held in July and December 2010. Three out of
these 12 grantees are women. Each workshop included researchers from Pakistan, Bangladesh,
India, Sri Lanka and Nepal, and advisors from within and outside Asia.
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Figure 1 shows the current distribution of grants according to countries. Though 40 per cent of
the grants are made in India, SANDEE has a growing portfolio of grants in Pakistan.
Figure 1: Overall Grant distribution by Country
Sri Lanka
12%

Pakistan
19%

Bangladesh
14%

Nepal
14%
India
41%

Figure 2 shows the distribution of grants by research topics and themes. As the figure shows,
over one-fifth of the grants are in the area of climate change and one-third are related to land
and agriculture. There has been a slow increase in SANDEE’s urban related grants. While all the
grants are independently undertaken by researchers from different countries, SANDEE’s portfolio
now includes four comparative studies on wheat-rice residue burning and farmer adoption of
new technologies in Pakistan, India, Nepal and Bangladesh. This is an important issue that has
implications for local climate and pollution.
Figure 2: On-going Studies
Natural Disaster
15%

Urban Issues
15%

Climate Change
21%

Health
9%
Others
9%

Land & Agr
31%
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Plenary Presentations
Experts from diverse fields discuss topical issues and emerging ideas at the plenary sessions
during research workshops. These sessions are important in building researchers’ capacity and
guiding them towards good research as well as exposing them to ongoing discussions in the
international domain.

Monsoon and Climate Change
K. Krishna Kumar, Indian Institute of Tropical Meteorology, Pune

This session was a plenary presentation at the 20th biannual R&T workshop in Negombo, Sri
Lanka. Highlighting the significance of climate change and change in monsoon pattern, Dr K.
Krishna Kumar attempted to answer a crucial question: Is climate change impacting agricultural
and food grain production in water-limited tropical crop lands? He also highlighted the yield
different between China and India. His presentation explained some of the issues of spatialtemporal deceleration in food grain production, both in rabi and kharif production seasons. His
presentation also highlighted the demand for irrigation water and concerns related to the growing
dependence on ground water.

What Have We Learned from 20 Years of Stated Preference Research in Developing
Countries?
Prof Dale Whittington, University of North Carolina, Chapel Hill

The focus of Prof Dale Whittington’s talk was the relevance of Stated Preference (SP) research in
less developed countries. He discussed the knowledge that has been gathered in this area over
the last twenty years,. Modernisation, coupled with an increase in literacy rates and demographic
transition, has made it possible for researchers to collect meaningful information from
respondents on their beliefs, attitudes and values. Rresearchers working on Stated Preferences
have developed methods to deal with hypothetical and enumerator bias. For example, ‘cheap
talk scripts’ and ‘time-to-think’ experiments help to address enumerator bias. The empirical
evidence, however, suggests that t households’ willingness to pay for a wide range of services is
low compared to the cost of provision. Prof Whittington reconciles this anomaly by suggesting
that “poor households in developing countries often have much more pressing needs than the
hypothetical goods and services offered by SP researchers”. He concluded his talk with directions
for future research in this area.
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Economics of Climate Change Adaptation: Issues, Methodologies
and Estimates for India – A Workshop organised by SANDEE, the
Madras School of Economics and MS Swaminathan Foundation,
February 12–13, 2010, Chennai, India

India and the other South Asian countries need to identify the best strategies to adapt
to climate change. It is important that we understand the impacts of climate change on
different sectors, examine opportunities to reduce these impacts and identify the costs
of adaptation. Thus, SANDEE co-organised a workshop with the Madras School of
Economics and the Swaminathan Foundation with the objective of teasing out and
identifying some priorities for climate change adaptation in India. The workshop’s aim
was to identify a set of research, training and policy priorities and participants included
a wider range of academics and practitioners from India.
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Coral Reef Protection in Maldives – Financing Conservation
through User Taxes
SANDEE provided institutional support to the Environment Research Centre (ERC) in the
Maldives enabling it to match a Maldivian researcher, Md. Shumais, with Ramchandra
Bhatta, a professor from the College of Fisheries, Mangalore, and Prof Mahadev G. Bhat
of the University of Florida to undertake research on coral reefs and coastal valuation.
The ERC also contributed its own resources for this work.
This study quantified the incremental benefits of improving the marine environment
to recreational users and provides justification for a user-financed conservation
programmes. A recommendation made was to increase the tax on various components
of tourism, resort and transport services to provide more funds for the coral reef
preservation. Currently, visitors spend an average of US$1,666 per person per trip within
the country or a total annual expenditure of US$1,126 million, broken down into hotels
(35 per cent), food and beverages (23 per cent), recreational activities (19 per cent),
miscellaneous (18 per cent) and retail shopping (5 per cent). If the government were to
introduce a user fee of US$35, then based on current visitor numbers Maldives would
generate US$27.36 million in additional revenues – “more than 85 per cent of current
environmental expenditure”.
An interesting policy outcome emerged from this work. Based on tourist surveys,
researchers identified Gan Airport Island as an area with extremely rich coral
reefs. A harbour was being proposed for this island, which would have harmed
the coral significantly. The researchers working on this project reviewed an
environment impact analyses for the harbour and recommended that the plans
be rejected. The government accepted the recommendation and a revised plan
to build a jetty is being implemented. This Environmental Impact Assessment
(EIA) was the only one that led to a proposal rejection out of nearly a 100 EIAs
undertake
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Publications

Over the last few years SANDEE research has been
published in major journals such as the Proceedings
of National Academy of Sciences, Environment and
Development Economics and Ecological Economics –
proof of the impact we have had on the international
research scene.
Publications emerging from SANDEE cover both regional and international journals. SANDEE
published 10 working papers and nine policy briefs based on SANDEE-supported research.
Five peer-reviewed publications based on SANDEE research emerged in 2010. One newsletter
(Newsletter No 20) was also published; the second newsletter, which will report on the
SANDEE@10 conference, is due to come out soon. The complete papers are available on the
website at www.sandeeonline.org.

Working Papers
1.
2.
3.

Alam, Muhammad Jahangir. Prevalence and Costs of Childhood Diarrhoea in the Slums of
Dhaka. SANDEE Working Paper No 46.
Chowdhury, Tanzir, and Muhammad Imran. Morbidity Costs of Vehicular Air Pollution:
Examining Dhaka City in Bangladesh. SANDEE Working Paper No 47.
Murty, M.N. Designing Economic Instruments and Participatory Institutions for Environmental
Management in India. SANDEE Working Paper No 48.
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Figure 3: Working Papers Published (by Country) in 2010
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Chowdhury, Nasima Tanveer. The Relative Efficiency of Water Use in Bangladesh Agriculture.
SANDEE Working Paper No 49.
5. Chowdhury, Md. Jahangir Alam. Environmental Literacy and NGOs: Experience from the
Microcredit-based Social Forestry Program of Proshika in Bangladesh. SANDEE Working
Paper No 50.
6. Nepal, Mani, Apsara Nepal, and Kristin Grimsurd. Unbelievable but True – Improved Cookstoves are Not Helpful in Reducing Firewood Demand in Nepal. SANDEE Working Paper No
51.
7. Marawila, Thusita Dilhani, and Manoj Thibotuwawa. To Develop or to Conserve? The Case of
the Diyawanna Oya Wetlands in Sri Lanka. SANDEE Working Paper No 52.
8. Ghate, Rucha. Joint Forest Management, Role of Communication, and Harvesting Behaviour:
Evidence from Field Experiments in India. SANDEE Working Paper No 53.
9. Mahmud, Sakib. Are Private Defensive Expenditures against Storm Damages Affected by
Public Programmes and Natural Barriers? Evidence from the Coastal Areas of Bangladesh.
SANDEE Working Paper No 54.
10. Gunawardena, Asha. Targeting and Distribution of Post-tsunami Aid in Sri Lanka: A Critical
Appraisal. SANDEE Working Paper No 55.
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Peer-reviewed Publications
1.

Das, S.; Vincent, J.R. 2009. Mangroves protected villages and reduced death toll
during Indian super cyclone. Proc Natl Acad Sci, USA, 106: 7357–7360.
2. Devi, P.I. 2009. ‘Pesticide Application and Occupational Health Risks among Farm
Workers in Kerala-An Analysis using Dose Response Function’, Indian Journal of
Agricultural Economics, 64(4): 557-572.
3. Devi, P.I. 2009. Health risk Perceptions, Awareness and Handling Behaviour of
Pesticides by Farm Workers. Agricultural Economics Research Journal, 22(9): 263-268.
4. Devi, P.I. 2010. ‘Pesticides in Agriculture – A Boon or Curse.’ Economic and Political
Weekly, Vol XLV, No 26-27.
5. Gunawardena, A.; Wickramasinghe, K. 2009. Social and Economic Impacts of
Resettlement on Tsunami Affected Coastal Fishery Households in Sri Lanka ,
in Fernando, P.; Fernando, K.; Kumarasir, M. (ed). Forced to move – Involuntary
Displacement and Resettlement: Policy and Practice, 8th Annual Symposium, Centre
for Poverty Analysis (CEPA), Sri Lanka.
6. Kavi Kumar, K.S.; Shyamsundar, P.; Nambi, A.A. 2010. ‘Economics of Climate Change
Adaptation in India’. Economic and Political Weekly, XLV No 18.
7. Miah, M.; Monayem, A.; Islam, S.M.F.; Enamul Haque, A.K. 2010. ‘Impact of Fallow
Period in Shifting Cultivation on Soil Erosion and Farm Revenue’. Journal of Agriculture
and Environmental Sciences, Vol 1 (1).
8. Nepal, M.; Nepal, A.; Grimsrud, K. 2010. ‘Improved cook stoves are not helpful in
reducing firewood demand in Nepal’. Environment and Development Economics, 16:
1-23.
9. Pokhrel, R. 2009. ‘Pro-poor programs financed through Nepal’s Community forestry
funds: Does income matter?’ Mountain Research and Development, 29 (1).
10. Shah. A. 2010. ‘Land Degradation and Migration in a Dry Land Region in India: Extent,
Nature and Determinants’. Environment and Development Economics, Vol 15, Issue 02,
April 2010, pp 173-196.
11. Ternström, A.; Pranab Mukhopadhyay; Rucha Ghate. 2010. ‘Sustainability, Autonomy,
and Benefits from Forest Commons’. Proc Natl Acad Sci, USA, 107: E52.
12. Yusuf, M. 2009. ‘Legal and Institutional Dynamics of Forest management in Pakistan’.
International Journal of Sustainable development, Law and Policy, McGill University.
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Policy Briefs
1.

The Economics of Climate Change Adaptation in India – Research and Policy Challenges
Ahead. Chennai workshop summary. SANDEE Policy Note 42.
Chowdhury, Tanzir, and Mohammad Imran. Counting the Costs of Vehicular Air Pollution:
Examining Dhaka City in Bangladesh. Policy Brief No 43.
Chowdhury, Naseema Tanvir. Tackling Water Scarcity in Bangladesh – A Lesson from the
Country’s Rice Fields. SANDEE Policy Brief No 44.
Chowdhury, Md. Jahangir Alam. How to Boost Environmental Literacy – A Case Study from
Bangladesh. SANDEE Policy Brief No 45.
Nepal, Mani, Apsara Nepal, and Kristine Grimsrud. Which Type of Stove is Best? An
Environmental Impact Assessment from Nepal. SANDEE Policy Brief No 46.
Marawila, Thusitha Dilhani, and Manoj Thibbotuwawa. Develop or Conserve? The Case of the
Diyawanna Oya Wetlands in Sri Lanka. SANDEE Policy Brief No 47.
Ghate, Rucha. Community Management is Good for Forests: Results from a Field Experiment
in India. SANDEE Policy Brief No 48.
Mahmud, Sakib, and Edward B. Barbier. Private vs Public Storm Defence: A Case Study from
Bangladesh. SANDEE Policy Brief No 49.
Gunawardena, Asha, and Kanchana Wickramasinghe. Was Tsunami Aid Well Targeted? A Study
from Sri Lanka. SANDEE Policy Brief No 5.

2.
3.
4.
5.
6.
7.
8.
9.
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Figure 1: Daily PM Trend in Dhaka, November 2007 - June 2008
Tanzir Imran WP Graph.
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Professional Progress by SANDEE Researchers: Congratulations Colleagues!
•
•

•
•
•
•
•
•
•

•

Saudamini Das was awarded the Mäler Scholarship for 2011–12 jointly with Zanxin Wang of China. The scholarship will
allow Saudamini to work on her research at the Beijer Institute of Ecological Economics in Stockholm.
Haripriya Gundimeda of IIT Mumbai and Vikram Dayal, Institute of Economic Growth, New Delhi, are recipients of the first
Sir Partha Dasgupta Research and Writing Fellowship. This two-month Fellowship allows them to spend some time with
SANDEE and other institutions reading, writing and working on their on-going research.
Indira Devi received a grant from the Kerala State Council for Science, Technology and Environment for a project related to
pesticide traders and their awareness about saftey practices and health effects.
Kalyan Kumar received a competitive research grant (Rs 527,986) from the V.V. Giri National Labour Institute, India, for a
project on ‘Valuing Life in a Regulated Labour Market: Study on Tea Plantations in Assam’.
Considering his involvement in research with SANDEE, the University of Agriculture, Faisalabad awarded Khuda Baksh a
one-year research project (PKR 1.3 million) on adoption of fertilisers in Pakistani, Punjab.
Amita Shah is now Director of GIDR, the Gujarat Institute of Development Research.
Khuda Baksh has been promoted as Assistant Professor.
Pranab Mukhopadhyay was designated Associate Professor retroactive to 2009.
Indrila Guha discussed her SANDEE and related work on tourism at the World Bank Environment Strategy meeting in Delhi
and has been able to contribute to WWF’s Ganga-Sunderbans River Delta integrated management planning/visioning
process.
Rucha Ghate and Pranab Mukhopadhyay collaborated to co-teach a course on Collective Action and Natural Resource
Management, Fall of 2010, in TERI University, New Delhi. SANDEE Advisor M.N. Murty also taught in TERI.

SANDEE Research Associate
Indira Devi continues to build on her
SANDEE research on pesticide use
in Kerala
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Dissemination
ABCDE, World Bank/Government of Sweden
May 2010
SANDEE co-organised a panel on environment and health at the World Bank’s Annual Bank
Conference on Development Economics (ABCDE) in honour of Sir Partha Dasgupta’s life-time
achievements in Environment and Development Economics. The Environment and Health panel
was one among several selected (SANDEE identified multiple panels in cooperation with Scott
Barrett, Columbia University), and was distinguished by having Nobel Laureates Eric Maskin, Bob
Solow and Joe Stiglitz as Chair and discussants.
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World Congress in Environmental and Resource Economics
July 2010, Montreal
SANDEE sponsored several researchers from South Asia to participate in the World Congress;
four research reports were selected for presentations among over 1,000 applicants. Several
SANDEEites also participated in a pre-conference workshop on Game Theory and the
Environment.

Environments of the Poor
November 2010, New Delhi
This conference was organised jointly by the Asian Development Bank, the International Labour
Organization, UN agencies, SANDEE and other partners. Several SANDEE researchers participated
in country level pre-workshops (Nepal and India) and in the main conference in Delhi. The
researchers contributed to sessions on upland poverty, green technologies, natural disasters and
dry land poverty.
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Training

“SANDEE has world-class training materials and
expertise in the field of environmental and resource
economics. The set of courses that SANDEE offers is
both broader and deeper at the undergraduate and
masters levels than probably any single university in
the world” – Dale Whittington.
SANDEE’s training programmes develop institutional capacity in environmental and natural
resource economics in the region. They also build capacity of South Asian professionals who can
undertake research on environmental problems, as well as introduce new skills and tools to other
colleagues. Professors mentor their students and encourage them to apply for SANDEE courses.
Many times, this opens up the possibilities of multi-disciplinary work, international exposure, and
the chance to mentor a new generation of researchers – all the while learning and drawing from
each others’ strengths.
Figure 4: Participants in Training Workshops in 2010
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Introduction to Quantitative Environmental Economics
Pokhara, Nepal; January 23–27, 2010
This five-day practical training course on Introduction to Quantitative Environmental Economics
was designed for teachers and researchers in Nepal, to enable them to understand and apply
economic tools to valuing environmental goods and services. The course tried to provide a general
introduction to environmental economics and to inform participants about specific methods and
strategies for undertaking valuation exercises.

TERI-SANDEE Workshop on Climate Change
Delhi, India; February 5–11, 2010
The climate summit in 2009 in Copenhagen was not as successful as desired in setting
implementable targets for reducing climate change. This workshop was organised partly to expose
researchers and professionals in South Asia to the implications of the Copenhagen meetings. It
was co-organised with Delhi’s Sustainable Development Summit 2010 and enabled researchers to
listen to a number of high-level policy makers from around the world. The workshop also identified
different modelling strategies and methods for examining climate change at different scales.

35

SANDEE Annual Report 2010

Environmental Economics and Policy: Research
and Writing Workshop
Kalutara, Sri Lanka; March 29–April 2, 2010
This workshop on proposal writing in environmental
economics was jointly organised with the Institute of
Policy Studies. This provided a valuable opportunity
for Sri Lankan researchers working in the field of
environmental and natural resource economics to
learn about the techniques of proposal writing and
also to join the pool of researchers working with the
SANDEE network.

Environmental and Natural Resource Economics
Bangkok, Thailand; May 3– 21, 2010
A three-week training course in Environmental
and Natural Resource Economics for Economists
was organised in May, 2010. The course is meant
for practicing South Asian economists interested
in upgrading their skills and learning related to
environmental and natural resource economics.
The course covered economic issues underlying
sustainable development, externalities and market
failure, policy instruments, non-market valuation,
poverty-environment interactions, and natural
resource use and pollution management.

Tiger Conservation Course, Duke University/World Bank/WCS and Game Theory and
Experimental Design, Beijer Institute, WCERE, Montreal
Though these activities were not co-sponsored by SANDEE, we provided support in terms of
participant identification.
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The Under-served Areas
Programme

An important part of SANDEE’s mandate is its support
to smaller countries and less advanced areas in the
region. The benefits flow to researchers as capacitybuilding activities in various categories. SANDEE’s
activities were in the form of scholarships and training.
Scholarships to Students, Tribhuvan University, Nepal
SANDEE offered scholarships to four Masters-level Economics students for field
work on environment-related issues for writing their MA thesis. The aim was to
incentivise interest in environmental concerns among Economics graduates. The
scholarship holders were provided some initial guidance on research topics and field
questionnaires. Students used the scholarships to collect data on household use of
forest products and revenues from natural resources to community forestry groups
in different parts of Nepal. The information from one of these studies is also being
re-used by a SANDEE intern from Namur University, Belgium.

Training
SANDEE organised a basic course on Quantitative Economics, targeting teachers and researchers
from different regions of Nepal. This course provided a general introduction to environmental
economics for researchers from under-served areas of Nepal.
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Organisational Evaluation

SANDEE’s Evaluation reinforced our understanding
of our successful impacts on the field of environment
and development economics in South Asia. It also
raised some important questions regarding the
organisation’s future and identified some governancerelated concerns.
SANDEE’s activities from 2003–10 were evaluated by an external evaluator, Prof Dale Whittington,
University of North Carolina, USA, and Manchester Business School, UK. In coming months, one
of our tasks will be to follow up on the recommendations provided by the Evaluation and see which
of these can be addressed. Presented here is a brief summary from Prof Whittington’s findings
and recommendations.

Overall Findings
SANDEE’s capacity building efforts are especially important and noteworthy in South Asia where
trans-boundary academic collaboration has been extremely difficult due to geopolitical tensions.
Fostering intellectual dialogue and exchange across the South Asia region is one of SANDEE’s
main achievements. Cost effectiveness indicators indicate that SANDEE is extremely efficient
in terms of delivering capacity building services to South Asian researchers. For every $1 of
administrative overhead expense, SANDEE’s beneficiaries receive about $5.4 in services.

38

SANDEE Annual Report 2010

Research
•

•

•

•

SANDEE’s activities have had two main impacts on the research focus of grantees. First, they
have shifted researchers out of related fields into environmental and resource economics.
Second, SANDEE training activities – specifically research and training workshops, the
introductory course on Environmental and Resource Economics, and the specialised training
courses – have shifted the methods that grantees use to conduct their research.
SANDEE researchers are now developing new courses and curricula on environmental
economics at their universities. As teachers, they are introducing a new generation of
students in South Asia to this field.
Arguably the most impressive indicator of SANDEE’s impact is the grantees’ success in
publishing their results, especially in refereed journals. Over 2004–09, SANDEE averaged
seven or eight publications every year, and almost half of these were in international journals.
The evaluation documented a variety of ways that SANDEE has helped advance grantees’
careers.

Training
•

•

The ratings by course participants – over 800 of them – show that the SANDEE management
team pays great attention to the details of the SANDEE course offerings to ensure that they
are of consistently high quality.
After 10 years of training hundreds of participants, the SANDEE Secretariat has a wealth of
experience teaching both introductory and advanced topics in environmental and resources
economics in developing countries. The set of courses that SANDEE offers in environmental
and resource economics is both broader and deeper at the undergraduate and master’s
levels than probably any single university in the world.

Team, Process And Governance
•

•

•

Grantees are quite happy with the grant-making process. Many grantees feel that the
SANDEE grant-making process favors certain types of projects (quantitative) but is not biased
toward one country or another. SANDEE grants appear to take longer to complete than grants
made by the other environmental economics networks.
SANDEE has a very strong team of professional and administrative staff in its Secretariat who
are deeply committed to its mission. SANDEE has had, and continues to have, a world-class
group of environmental and resource economists serve as its resource persons.
SANDEE operates much like a non-governmental organisation but is not, in fact, a legal entity.
SANDEE has a Management and Advisory Committee that sets its overall strategic direction
and is appropriate for a donor-funded capacity building network.
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The Future
The most important strategic questions facing SANDEE are whether it should attempt to scale
up its activities to reach more researchers, and, if so, what new direction(s) it should take. There
are several possible new strategic directions that SANDEE might pursue, including putting more
emphasis on: (a) in-country policy work; (b) cross-country research; and (c) capacity building in
under-served areas. There is no consensus as to whether SANDEE needs to change. Nor is there
any consensus on which of these three new strategic directions would make the most sense.
SANDEE also offers world-class training programs extremely cost effectively. The question is how
scalable the training programs are.
The Evaluation has set of detailed recommendations. These are identified below.
•
•
•
•
•
•
•
•
•
•

Examine and Assess Alternative Business Models for Scaling Up SANDEE’s Training Activities
Share more information about SANDEE operations with SANDEE grantees.
Consider expanding the membership of the Management and Advisory Committee to include
more individuals from the private sector and government.
Explore the possibility of offering specialised training courses on policy analysis and
environmental dispute resolution.
Examine ways to reduce the duration of SANDEE grants.
Consider fixed-term appointments for resource persons.
Adopt a policy on conflict of interest between resource persons and potential grantees.
Determine whether SANDEE resource persons and members of the MAC have any corporate
liability shield for their SANDEE activities.
Explore the possibility of using Facebook to communicate with researchers and disseminate
announcements and materials.
The MAC should think deliberately and strategically about the role and responsibilities of the
Secretariat staff, including the Director.
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Governance Structure

Secretariat
Malvika Joshi, Accountant
Anuradha Kafley, Research and Communications Officer
Mani Nepal, Environmental Economist
Priya Shyamsundar, Program Director
Krisha Shrestha, Administrative Associate
Pranab Mukhopadhyay, Goa University, provides technical support.
Since August 1, 2009, SANDEE has been hosted by the International Centre for Integrated
Mountain Development (ICIMOD). SANDEE looks forward to many productive years with ICIMOD
and to working in collaboration.
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Management and Advisory Committee
•
•
•
•
•
•
•
•
•

Y.K. Alagh, Chairperson, Institute for Rural Management, Anand, India, and Chancellor,
Nagaland University, India.
William Chameides, Dean, Nicholas School of the Environment, Duke University, USA.
David Glover, Programme Leader, Environmental Economics, IDRC, Canada.
Herath Gunatilake, Principal Energy Economist, Asian Development Bank, the Philippines.
Madhu Khanna, Professor, University of Illinois, USA.
Eli Koefoed, Advisor, NORAD, Norway.
Annamaria Oltorp, Head, Asia Region/Renée Ankarfjärd, Research Advisor, Regional Team for
Asia, SIDA, Sweden.
Andreas Schild, Director General, ICIMOD, Nepal (2010)
Priya Shyamsundar, Program Director, SANDEE

Research Advisors
•
•
•
•
•
•

A.K. Enamul Haque, Professor, United International University, Bangladesh.
Jeffrey Vincent, Professor, Duke University, USA.
M.N. Murty (retd Professor), Institute of Economic Growth, India.
Subhrendu Pattanayak, Associate Professor, Duke University, USA
Jean-Marie Baland, Professor, University of Namur, Belgium.
E. Somanathan, Professor, Indian Statistical Institute, India.

Donors and Partners
SANDEE is generously supported by multiple donors – SIDA, Sweden; IDRC, Canada; NORAD,
Norway and the South Asia Department of the World Bank. We also received support for UNDP
and UNEP for the SANDEE@10 workshop.
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The Year Ahead

Calendar 2011
A. Research
•
•
•
•

Research and training workshop (June 27–30, 2011,
Colombo, Sri Lanka).
New Initiatives on Economic Policies and Conservation
Economics.
Regional collaborative research .
Review/new strategies for comparative research –
on-going.
Research and training workshop (December 6–9, 2011,
Kathmandu, Nepal).

•
•
•
•

Pilot new research strategy for Bangladesh.
Collaborative work in Bhutan and NE India.
Fellowships and other institutional support.
Policy dissemination.

D. Dissemination

B. Training

•

Working papers, newsletters and policy Briefs (on-going).
Annual Report (April 2011).
IASCP workshop, Hyderabad (January 10–14, 2011).
Environmental Valuation in South Asia – Book release and
dissemination (Summer, 2011).
Web-based and other media dissemination – on-going.

•
•

E.

Other Activities

•
•

MAC meeting (December 5, 2011, Kathmandu, Nepal).
Staff retreats and planning (January and September 2011,
and on-going).
Fund-raising and donor reporting (February 2011 and
on-going).

•

•
•

Proposal writing workshop (March 7–9, 2011, Bangladesh).
Environmental and Natural Resource Economics Course
(May 3–20, 2011, Bangkok, Thailand).
Policy Analyses for Environmental Economists (June 24–26,
2011).
Advanced Training in tandem with INSEE (August–
September 2011).

•
•
•
•

•

C. Capacity Building in Under-served Areas
•
•

Introduction to Quantitative Environmental Economics,
Assam (January 24–29, 2011).
Research and Writing Workshops in Bangladesh (March and
September 2011)
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Financial Information
(January–December 2010)
Income
in (US$)
NORAD
160,444
26%
SIDA
343,425
55%

IDRC
115,955
19%

SIDA

Expentidure
in (US$)

33,882
4%

IDRC

NORAD

72,907
9%

87,949
11%

48,973
6%
148,516
19%

26,030
3%

388,040
48%
Secretariat Expenses

Policy Advocacy & Dissemination

Research Support

Management Committee,Business Plan & Evaluation

Institutional Support

SANDEE 10th year Workshop

Training Support
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Key Environmental Indicators for South Asia
Bangladesh Bhutan India
Population (millions)
GNI per capita, Atlas method ($)
GDP ($ billions)
Agriculture
Land area (1,000 sq. km)
Agricultural land (% of land area)
Forests and Biodiversity
Forest area (% of land area)
Annual deforestation (% change, 1990-2007)
Nationally Protected Area (% of land area)
Energy, Emissions and Pollution
GDP per unit of energy use (2005 PPP$ / kg of oil
equivalent)
Electricity generated using fossil fuel (% of total)
Electric power consumption per capita (kWh)
CO2 emissions per unit of GDP (kg/2005 PPP$ GDP)
CO2 emissions per capita (metric tons)
Water and Sanitation
Access to improved water sources (% of total
population)
Access to sanitation in rural areas (% of rural
population)
Internal freshwater resources per capita (cubic meters)
Total freshwater withdrawal (% of internal resources)
Under-5 mortality rate (per 1,000 live births)
National Accounting Aggregates
Gross national savings (% GNI)
Consumption of fixed capital (% GNI)
Education expenditure (% GNI)
Energy depletion (% of GNI)
Mineral depletion (% GNI)
Net forest depletion (% GNI )
CO2 damage (% GNI)
Adjusted net savings (% GNI )

Maldives Nepal Pakistan Sri Lanka Region

160
520
79.6

0.687
1,900
1.3

1,140
1040
1159.2

0.305
3,640
1.3

29
400
12.6

166
950
164.5

20
1,780
40.6

1,545
963
1,469.6

130
70

38
15

2,973
61

300
43

143
29

771
35

65
37

4,773
55

6.7
0.1
2.2

83.8
-0.3
26.4

22.8
-0.3
4.8

3.0
0.0
–

24.6
1.8
16.6

2.4
1.9
9.0

29.0
1.3
20.6

16.7
-0.1
5.5

7.2

–

4.9

–

2.9

4.6

8.6

5.0

94.3
144
0.2
0.3

–
–
0.2
0.6

80.8
542
0.6
1.4

–
–
0.6
2.9

0.4
80
0.1
0.1

66.8
474
0.4
0.9

59.9
417
0.2
0.6

78.6
482
0.5
1.1

80

81

89

83

89

90

82

87

32

50

18

76

24

40

86

23

666 140,524
75.6
0.4
54
81

1,121
51.2
69

100
–
28

7,007
5.1
51

338
308.0
89

2,499
25.2
15

1,194
51.7
76

38.2
8.5
3.2
4.9
1.4
0.8
1.2
24.2

-11.1
6.5
0.0
0.0
0.0
0.6
--

37.5
7.1
3.4
0.0
0.0
3.1
0.2
30.5

19.3
8.2
2.1
4.9
0.0
0.7
0.7
6.1

18.4
9.7
2.6
0.0
0.0
0.4
0.3
10.4

35.3
8.4
3.0
4.6
1.1
0.8
1.0
21.8

33.9
6.8
2.0
4.0
0.0
0.6
0.4
23.7

60.7
9.2
3.4
0.0
0.0
4.1
0.3
50.4

Source: Little Green Data Book, 2010. World Bank.
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SANDEE
P.O. Box 8975, E.P.C 1056, Lalitpur, Nepal
Street address: c/o ICIMOD, Khumaltar, Lalitpur, Nepal
Tel: 977 1 5003222, Fax: 977 1 5003299
Email: info@sandeeonline.org Website: www.sandeeonline.org
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