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Economy-wide Impacts of Pollution
in India: Meta Analysis

3..green thoughts

During the past decade, the developing countries particularly of Asia had significant 

economic growth. This impressive record, however, has been marred by significant 

deterioration of the environment. Rapid growth-especially in the region's cities and 

industries-has combined with high population densities and widespread poverty to 

produce excessive environmental degradation. The 'impacts' and the cost associated 

with performing a study that assesses the economic-wide pollution costs have stimulated 

the use of research synthesis techniques, in particularly meta-analysis. The aim of the 

study is to assess the economic-wide pollution costs in an additive way by focusing 

mainly on two components-air and water. The assessment is based on available studies in 

the literature and the approach will be to carry out meta-analysis of the existing studies.

The assessment for each medium (air and water) comprise of:

1. Identifying the population and assets at risk due to pollution

2. Health impacts from air and water pollution

The study estimated the costs from the local pollution in air and water and tried to 

generalize the studies under each damages/costs category and extrapolated the results to 

arrive at overall impact by using meta-analysis. This can be viewed as moving from a 

specific aspect of the costs due to air and water pollution and arriving at a macro impact 

given the current emission profile of the pollutants. The project team includes the 

faculty members of MSE: Dr. Zareena Begum and Dr. Sukanya Das. A project review 

workshop was organized on 2 March 2013 at Madras School of Economics, Chennai. 

The workshop was attended by different stakeholders including officials from MoEF, 

New Delhi, CPCB, Regional Office, Bangalore; and academicians from various 

institutes such as IGIDR, MIDS, and MSE. The draft final report will be submitted to 

the Ministry by October 2013.

Research at the Centre of Excellence

ONGOING PROJECTS
Developing Sustainable Development 

Indicators for India

Other Projects

Environmental sustainability has emerged as a critical policy focus across the world. 

Governments are increasingly being asked to explain their performance on a range of 

pollution control and natural resource management challenges with reference to 

quantitative metrics. A more data-driven and empirical approach to environmental 

protection promises to make it easier to spot problems, track trends, highlight policy 

successes and failures, identify best practices, and optimize the gains from investments 

in environmental protection.

While there are some attempts at global level to assess environmental performance at 

global level and environmental sustainability at national level, there are no studies at 

present in the Indian context that compare environmental performance of Indian 

states based on a sound conceptual framework. The objective of this study is to develop 

a framework for assessing the environmental performance of national and sub-national 

regions based on sound economic principles and illustrate the application of the 

framework in the Indian context with focus on post economic reforms period. 
thApproved in principle at the 13  Steering Committee meeting in November 2012, MSE 

team comprising Dr. K.S. Kavi Kumar and Dr. Santosh Sahu is preparing the draft 

report with first-cut analysis of the indicators.

“Integrated sustainability assessment of bio-energy potentials in Asia: An 

application of a hybrid approach on trade-offs and pathways (PIC-STRAP)” – project 

funded by Asia Pacific Network. Cross-country project involving China, Philippines, 

India and Germany. Dr. K.S. Kavi Kumar coordinates the Indian case study of the 

project. The project started in June 2013.
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“Bithnok Lignite Mine Project – Environmental Clearance - Social Cost Benefit 

Analysis & Other Studies”, consultancy work carried out for the Neyveli Lignite 

Corporation Limited from February to June 2013. The consultancy team included Dr. 

U. Sankar, Dr. K.R. Shanmugam and Dr. Zareena Begum I

“Occupation and Asset Poverty Traps in India: Lifting the Veil of Ignorance in 

Determining the Distributional Impact of Policies”. The project team involves 

researchers from MSSRF and University of Alberta, Canada and from MSE - Dr. 

Sukanya Das and Dr. Santosh Sahu are associated.

“Environmental Cost-Benefit study of National Thermal Power Corporation 

Kawas”. The project team - Dr. K.R Shanmugam and Dr. Sukanya Das. The 

consultancy work is sponsored by NTPC Surat

EU-INDIA sanctioned project – funded by Department of Science and 

Technology – “Supporting consolidation, replication and up-scaling of sustainable 

wastewater treatment and reuse technologies for India”. The project team involves the 

EU and Indian Partners along with Dr. Sukanya Das from MSE

“Base Paper on Green Economy” – sponsored by the MoEF, GoI. Project team – 

Dr. K.S. Kavi Kumar, Dr. Brinda Viswanathan, Dr. Sukanya Das, Dr. K.R. Ashok, Dr. 

R. Balasubramanian, Dr. R. Maria Saleth and Dr. Ramprasad Sengupta. The final 

report was submitted to the Ministry in August 2012.

 “Supporting Policy Research to Inform Agricultural Policy in Sub-Saharan Africa 

and South Asia” – project funded by the Bill and Melinda Gates Foundation and 

executed by Global Development Network. Dr. K.S. Kavi Kumar served as the team 

leader for the South Asia team working on the sub-theme of the project, 'Addressing 

Long-term Challenges to Food Security and Rural Livelihoods'. Started in June 2011 

and completed in December 2012. 

Inclusive wealth- A tool for the United Nations
The world's leader, business leaders and the public at large are beginning to question, 

amidst the multiple social, environmental and economic crises, whether our present 

trajectory of economic growth is sustainable. The notion of sustainable development 

and the call for going beyond just material wealth to gauge our wellbeing has long 

featured in much of the sustainable development, environmental and ecological 

economics literature. We shall therefore base our comments on the Arrow et al. paper 

with a critical eye on its theoretical foundations as a framework for sustainable 

development and its applicability in guiding nations to measure how sustainable their 

countries are and what needs to be done to move their countries back onto sustainable 

path if necessary. The resolution establishing the commission by the General Assembly 

in A/RES/38/161 in 1983 stipulates the following terms of reference:

(a) To propose long term environmental strategies for achieving sustainable 
development to the year 2000 and beyond;

(b) To recommend ways in which concern for the environment may be translated 
into greater cooperation among developing countries at different stages of 
economic and social development and lead to achievement of common and 
mutually supportive objectives which take account of the interrelationships 
between people, resources, environment and development;

(c) To consider ways and means by which international community can deal more 
effectively with environmental concerns, in the light of other 
recommendations in its report;

(d) To help define shared perceptions of long term environmental issues and of 
the appropriate efforts needed to deal successfully with problems of 
protection and enhancing the environment, a long term agenda for action 
during the coming decades, and aspiration goals for the world community.

Although the terms of reference given to commission at first sight seem to be narrowly 
confined to the environment, the commission members had the foresight to 
understand the importance of addressing the issues within an integrated framework, 
bringing together the social, economic and environmental spheres to address the 
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notion of sustainability. The report does an excellent job of informing us of the state of 
planet, emphasizing the need for urgent action and informing us on what needs to be 
done and where action is required both across region as well as key focus areas. However 
report fall short in providing guidance as to how to measure progress in quantifiable way 
that can provide support to policy makers where intervention and responses are needed.

Although some attempts were made by the United Nations to redress this 
oversight in the form of Human Development Index, there were still gaping fallacies in 
accounting for sustainability. Neither indicator gave any indication of whether a 
country was on a sustainable path (Dasgupta 2009). Therefore it is not surprising that 
we continue to see a degradation of the natural environment. It should not also come as 
surprise if we continuously hear of the growth vs. environment debate. We are basically 
using a wrong measure to guide policy making.

First the authors by moving away from arbitrary term of needs define the objective 
of sustainable development as a discounted flow utility, which in this case is 
consumption. Although some social scientist might argue that consumption is not what 
individual aim for, the authors deflect that criticism by including non-material 
consumption item such as leisure.

The concerns of the environmental community on the economic assumption of 
nature's ecosystem services sustainable with other forms of capital. Second the paper 
also informs about the impact population growth will have on sustainability. Third the 
framework accounts for how one country's progress might come at expense of other 
countries progress. This third point brings to the fore the notion of global responsibility 
for the sustainable development of nations.

One of the important features of inclusive wealth framework the author present is 
the importance of not just one form of capital but all capitals for ensuring sustainability 
and improvement of human wellbeing. However the use of health through the value of a 
statistical life (VSL) does bring with it a load of issues related to morality and ethics. 
However if the authors extend the equations on health to include it as a function of the 
other capital and in particular natural capital directly, this might change the results.

The other useful and important inclusion in the inclusive wealth framework proposed 
by the authors is the explicit treatment of population. By including population, the 

framework acknowledges the growing population as an important variable in 
determining a country's sustainable track. These are important investment guidelines 
that the inclusive wealth framework proposed by the authors provide, not only for 
national policy makers, but also for the international organizations responsible for 
development.

The growing frequency of global environment problems such as climate change, 
nitrogen deposition and biodiversity loss among others has impact on countries wealth 
prospects and its ability to adopt a sustainable path. Therefore even if a country adopts 
all the right measures to sustainable path to maintain or increase its productive base, 
there are some external variables beyond its control that can either increase or reduce its 
inclusive wealth. Information on these cross border externalities might also be useful in 
determining international compensations either in the form of financial or 
technological transfers, which has been a controversial issue in the international 
negotiation on climate change.

Much of the strength of the inclusive wealth framework lies in the shadow price. 
The shadow price captures the degree of substitution across different forms of capital. It 
also reflects the contribution to intergenerational wellbeing at each time period by each 
capital asset in each time period. The shadow price also reflects the future scarcity 
expected. For example the shadow price of manufactured capital also reflects the 
environmental externalities it caused in the transformation process. This is when we 
have to  move from theory to practice. In many cases, the market prices we observe for 
many of the capital are adequate for the exercise. There are many papers in economic 
literature describing the many ways these prices can be computed but as the Millennium 
Ecosystem Assessment demonstrated, the studies are fragmented using different 
methods to compute similar values and are therefore difficult to use in computing the 
value of these capital assets.

The inclusive wealth framework presented in the Arrow et al.(2012), no doubt 
provides a model that can provide the missing theoretical framework sustainable 
development urgently needs. It also provides the mechanism to be used in international 
negotiations to resolve cross border externalities, in particular environmental 
externalities such as climate change and biodiversity loss.

Summarized from Duraiappah, A. K. and Munoz, P. (2012), Environment and 

Development Economics 17:362-367, doi: 10.1017/S1355770X12000150
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Inclusive Wealth and Sustainable Development

Context

The growing population and the never satiating demands for higher and 

higher consumption poses concerns regarding the sustainability of the impressive 

economic growth registered by many countries including India. Since the increasing 

demands of the population must be met by the greater exploitation of available 

resources, they tend to exert additional pressure on the aggregate resource base of the 

economy.

The natural question which has come to occupy the minds of contemporary 

policy makers and social thinkers is whether the impressive growth rates of the economy 
1can last and if so, how. The ecological footprint  analysis finds that World's present 

demand on the biosphere is already 25 percent more than the bio-capacity - the 

biosphere's ability to meet the demand. In case of India, it is estimated that the total 

national footprints have doubled since 1961. It is also shown that the balance between 

India's demand on and supply of natural capital has worsened, leaving the country as an 

ecological debtor. It suggests the country is depleting its ecological assets, and its 

productive base more than contributing to its growth. These analyses tend to argue that 

the current global level of consumption is unsustainable.

Over the past five to six decades the measurement of economic progress and 

associated macro-economic policy has largely been influenced by the information 

flowing from the System of National Accounts (SNA). The SNA based its assessment of 

an economy by focusing exclusively on the economic activities for which prices are 

available. Growth in the Gross Domestic Product (GDP) symbolized progress – 

captured through raising standards of living, creation of jobs, and improvement in 

quality of life. However, with the economic progress, symbolized by GDP growth has 

also resulted as mentioned above in the degradation of natural resource base and 

environmental quality. Further, the economic progress has not been uniform raising 

concerns about distributional issues. In an attempt to broaden the perspective of well-

being beyond economic growth and income, the Human Development Index (HDI) 

was developed. While the HDI added quality of life dimensions such as literacy and 

mortality to the income, it did not satisfy the sustainability requirements. It has been 

argued that without focusing on over-exploitation of natural resource base, HDI will 

not be able to capture the sustainability dimension of development. 

There have been many criticisms to the exclusive focus on GDP growth since 

1960s. One of the most recent comprehensive assessments was by the Commission on 

the Measurement of Economic Performance and Social Progress (known as Stigliz 

Report, Stigliz et al., 2009). The key-dimensions of well-being have been identified as 

education, health, social interactions, political freedom, intra-household equity, and 

present and future condition of the environment. Arguing that many of these 

dimensions enhancing human well-being occur outside the market, the Stigliz report 

maintained that such transactions are not properly accounted in the conventional 

measure such as GDP. Though the Stigliz report did not favor any single measure to 

capture the complex concept of well-being, it suggested that a measure of 

comprehensive (or inclusive) wealth can be a useful indicator of economic 

performance. Such wealth could include natural capital, social capital, human capital 

and man-made capital. 

There have been a few attempts in the past by the World Bank to define 

comprehensive wealth (World Bank, 2006; 2011) and more recently in Inclusive 

Wealth Report (2012). This  note provides a review of these initiatives with particular 
2focus on IWR (2012) . The note is structured as follows: the rest of this section explains 

briefly the initiatives by the World Bank and IWR and compares these frameworks in 

terms of their treatment of natural capital. The second section provides a discussion on 

conceptual and empirical issues that may need further attention in IWR (2012). The 

next section looks at the implications of notion of inclusive wealth in the context of 

India's recent initiatives towards creation of green national accounts. 

1
The Ecological Footprint measures human demand on the biosphere in terms of the land and sea area

required to provide the resources we use and to absorb the waste we generate. 
2
It may be noted that the focus here is mostly on environmental dimension of the sustainable development.
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Sustainability and Wealth

In economic parlance sustainable development requires maintenance of 

intergenerational well-being, that is, to ensure that total well-being of the individuals in 

future generations do not decline over time. In other words, SD ensures that the future 

generations of individuals are at least at the same level of welfare as enjoyed by today's 

generation. Hence, intergenerational equity in welfare of the future generations lies at 

the heart of sustainable development. In this broader view of sustainability, an economy 

is sustainable if and only if it is dynamically efficient and the resulting stream of total 

welfare levels is non-declining over time (Stavins et al., 2003).

Arrow et al. (2010; 2012) follow a similar approach to define sustainability as 

the non-declining intergenerational well-being over time. That is, sustainability 

depends on the capacity to provide well-being to the future generations of individuals. 

The indicator of this capacity is called comprehensive wealth (the social worth of entire 

range of capital assets constituting the productive base of an economy), including both 

marketed and non-marketed assets. Sustainability criterion is satisfied if this 

comprehensive wealth measure is increasing on a per-capita basis.

The study by Arrow et al. (2010; 2012) is quite broad based as it takes a 

comprehensive view of sustainable development by considering the entire productive 

(capital) base of an economy. The capital base includes reproducible capital goods (e.g., 

roads, buildings, etc.), natural capital (ecosystem, minerals, etc.), population (its size 

and demography), intellectual capital (e.g., public knowledge), and institutions (formal 

and informal) which help in resource allocation. The authors acknowledge that market 

for several of these assets may not exist, and estimate the shadow prices for a number of 
3capital assets . For example, consider clean air as an asset for which market does not 

exist. Nevertheless, since clean air is one of the most important ingredients of life, it 

carries some value with it. In this sense, the maximum price that one would be willing to 

pay for an extra unit of clean air (i.e., to avoid an extra unit of pollution) is the shadow 

price of pollution. These shadow prices are used to estimate the value of the 

comprehensive wealth. Using this it is shown that an economy's intergenerational well-

being is dependent on its comprehensive wealth. In other words, intergenerational well-

being would not decline over a specified period of time if and only if economy's 

comprehensive wealth was not to decline over the same period. 

To infer whether a country is on the path of sustainable development or not, 

Arrow et al. (2010; 2012) adopt the concept of comprehensive investment (net addition 

to the stock of comprehensive wealth, holding the shadow prices constant). This is 

equivalent to the notion of 'genuine savings' as introduced by Pearce and Atkinson. 

Genuine savings (S ) refers to that level of savings, over and above the sum of all the g

capital deprecations in the economy. Intuitively, if S  > 0 any nation must be adding to its g

capital base. If S  < 0 then the nation is running down its capital stock. As it happens, g

one cannot tell too much from the value of S  at any point in time as the interest is in the g

entire consumption path, not just one point on it. However, if S  is persistently negative g

then it can be interpreted that things do not look good for sustainability. If S  is g

persistently positive, then there is a greater chance that the way the economy is 

configured is sustainable.

Recall that if (comprehensive) wealth declines, the present value of utility or 

well-being also declines; hence the development path is unsustainable because wealth 

is being 'eaten into'. Moreover, additions to wealth (i.e., comprehensive investment) 

can be formally identified with genuine savings since genuine savings are defined as 

'true' Net National Product (NNP) that is not consumed. Hence, continued positive 

genuine savings is the criterion for determining whether wealth is increasing and 

hence whether the development path is sustainable. 

World Bank (2006; 2011) defines wealth as sum of produced capital, natural 

capital and intangible capital. Estimating the total wealth as the present value of future 

consumption, these studies calculate the intangible capital as a residual – i.e., difference 

between the total wealth and the sum of produced and natural capital. The intangible 

capital includes human capital, social and institutional capital. IWR (2012) is based on 

the methodology developed by Arrow et al. (2010; 2012) and provides a new metric – 

Inclusive Wealth Index (IWI) – for evaluating progress in human well-being. Inclusive 

Comparison of World Bank (2006; 2011) and IWR (2012)

3 The maximum price that one is willing to pay for an extra unit of a resource for which market does not exist.
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wealth is defined as sum of produced capital, natural capital and human capital. Since 

modest changes in health capital could outweigh any changes in other capitals, the 

report treated health capital separately. The main difference between the World Bank 

approach and IWR (2012) is in terms of the definition of total wealth. While the 

World Bank approach first estimates the total wealth and assesses the human, social 

and institutional capitals as the residual, the IWR (2012) explicitly estimates human 

capital to arrive at the total wealth. IWR (2012) further adjusts wealth for changes in 

carbon damages and technology changes. 

The main differences between World Bank (2006; 2011) and IWR (2012) in terms 

of the treatment of natural capital include:

·World Bank definition of natural capital does not explicitly include fisheries, 

where as IWR includes fisheries as part of natural capital (note that fisheries enter 

the intangible capital in the World Bank studies)

·Water has not been included in both the assessments

·The ecosystem services – cultural and regulatory, were not valued and included in 

the natural capital. However, IWR (2012) recognizes them as an important asset 

of the economy. This aspect may be addressed in subsequent Inclusive Wealth 

Reports.

IWR (2012) provides a comprehensive discussion on both conceptual and 

empirical issues associated with inclusive wealth. Here a few observations are made 

with regard to both conceptual and empirical aspects of the report.

As indicated above the conceptual basis for IWR (2012) is the study by Arrow et 

al. (2010; 2012). The journal Environment and Development Economics has invited 

comments on Arrow et al. (2012) approach and brought out a special issue in June 

2012 incorporating the original study and the comments. Despite being theoretically a 

sound approach, the framework of IWR raises a few concerns:

Review of Inclusive Wealth Report 2012

Conceptual Issues

·Time as an 'asset': Among other things, IWR proposes to consider time as an asset. 

Solow (2012) in his commentary on Arrow et al. (2012) approach argues that time 

can't be chosen and that it simply 'marches on' exogenously. Arrow et al. (2013) in 

their rejoinder have provided further justifications for their choice of time as an 

asset. The idea of time as an asset brings on board few concerns:

§While everybody has same quantity of time, it may manifest as good or bad to 

different people. This may lead to multiple valuation of the shadow price of time 

ranging from negative to positive values. Further since the shadow prices estimated 

in the empirical assessment were of capital assets and not person-specific capital 

assets (page 22 of IWR, 2012), have different shadow price for the same asset 

(namely, time) is difficult to justify. Of course the empirical exercise in IWR (2012) 

does not include time as an asset, but the framework 

§The report defines inter-generational well-being at t as V(t) = V(K(t), M, t), where 

K(t) is N-vector of stocks of capital assets, M denotes the evolving political 

economy. Since the vector of capital stocks is a function of time, the effect of time 

will manifest in other assets and hence it may be inappropriate to treat time as a 

separate asset category.

Time Scale: The framework suggested by IWR (2012) refers to annual time scales for the 

wealth assessment. Since inclusive wealth includes different capitals such as produced 

capital, natural capital, human capital etc., it may be important to recognize that 

uniform time scales may not be appropriate. For example, it may be meaningful to 

consider changes in produced capital year-on-year, whereas the same cannot be said for 

human capital, as knowledge accumulation may happen in spurts.  

·Adjustment for Climate Change Damages: IWR (2012) downscales the wealth to 

account for the damages caused by future climate change impacts. Hamilton 

(2012) raises some methodological issues with regard to this and Arrow et al. 

(2013) provide justification for their approach. In principle, the approach adopted 

by IWR (2012) is logical and consistent with the global public bad nature of the 

carbon emissions. However, this adjustment raises few concerns:
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§The climate change damages are likely to manifest in 'future' and hence have not 

been incurred by the global nations now. Thus, subtracting the climate change 

damages from the current wealth of nations could be difficult to justify. It seems 

that adjustment towards climate change damage should be differentiated from 

say, depletion of an existing natural resource by the current generation and 

making it unavailable for the future generations. Further, it is not clear to whom 

the subtracted wealth belongs to? Though in principle, the subtracted portion of 

wealth should belong to the future generations (who would incur the climate 

change damages), in the absence of appropriate transfer mechanism from the 

current to future generations, such adjustments could be difficult to implement. 

§The global damages due to global CO  emissions crucially depend the social cost 2

of carbon. The social cost of carbon is assessed for an expected change in climate, 

which in turn depends on the expected greenhouse gas emissions including CO  2

emissions. Rapid increase in greenhouse gas emissions could lead to catastrophic 

changes in climate and hence a significantly higher valuation of the social cost of 

carbon. Thus, given the uncertainty associated with social cost of carbon it will 

difficult to arrive at a clear assessment of global damages due to CO emissions.2 

IWR (2012) provided empirical estimates of IWI per capita for 20 countries over 

the last 19 years. The empirical analysis raises few concerns:

·Solow (2012) and Hamilton (2012) raise concern regarding significantly large size 

of health capital estimated by Arrow et al. (2012) (and of course it is also true with 

IWR, 2012). The IWI is close to 1 percent of health capital for China, 0.5 to 0.6 

percent for India and 5 to 6 percent for United States of America. The high value 

of health capital estimated in IWR (2012) is largely due to high value of statistical 

life used. Arguing that the value of statistical life is based on rigorous review of 

literature, Arrow et al. (2013) defend their estimates. Being healthy has intrinsic 

value and IWR (2012) estimates do not count such benefits, thus it is argued that 

Empirical Issues

the estimates of health capital are biased on lower-side. Overall, however it is 

important to address the fact that significantly large value of health capital over 

other capitals could make them less relevant.

·The shadow prices of all the assets have been kept constant over the period of 

analysis. Given the empirical complexity involved it is perhaps reasonable to make 

such assumption. However, the long-time horizon (of close to 20 years) warrants 

consideration of time varying shadow prices. 

·The analysis uses a wide range of discount rates while valuing different assets (e.g., 

human capital valuation uses 8.5 percent; natural capital valuations mostly use 5 

percent rate). The implications of using different discount rates on the empirical 

estimates could have been discussed in the report.

·Given the rapid economic growth recorded by the developing countries like China 

and India over the period of analysis (namely, 1990 to 2008), and the documented 

evidence that economic growth is achieved at the cost of natural capital, it is obvious 

that the growth rate of IWI per capita will be significantly lower than that of GDP 

per capita for these countries. It will be insightful to carry out similar comparison 

for the developed countries for the period when they were going through rapid 

economic growth. 

·The whole idea of IWI per capita is to move away from measures such as GDP per 

capita and HDI. However, the choice of countries made for the analysis 

interestingly uses the same measures for justification.

·Comparing growth rate of IWI per capita with that of GDP per capita is fine, but 

extending it to compare with growth rate of HDI is not very convincing. After all, 

HDI is an index.

The National Statistical Organization, Ministry of Statistics and Program 

Implementation, Government of India has convened an Expert Group to suggest 

framework for greening the National Accounts of India. The Expert Group under the 

Way Forward in Indian Context and Next Steps
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chairmanship of Prof. Sir Partha Dasgupta provided an outline of what would ideally be 

needed for a comprehensive set of national accounts. In its report submitted in March 

2013 the Expert Group interprets economic growth as growth in wealth per capita – 

which is similar in spirit to IWR (2012). 

With regard to implementation of inclusive wealth concept, it is noted that 

there is a dearth of good empirical studies on shadow prices of natural capital. Thus, for 

the foreseeable future the Expert Group expects that the stocks and flows of ecological 

resources will continue to appear in Satellite System of Environmental and Economic 

Accounts (SEEA) without the associated shadow prices.

While acknowledging that it will not be feasible to abandon focus on GDP in 

the near future, the Expert Group cautions against practice of ignoring depreciation of 

reproducible capital and the degradation of natural capital. Further the Expert Group 

provided several illustrative rules for arriving at an appropriate measure of Net 

Domestic Product by subtracting from GDP the depreciation of all capital assets. If 

implemented, such estimate could show lower growth rate of economy than what has 

been recorded.

The next edition of IWR could focus on the following aspects:

·Careful treatment of water as a resource 

·The empirical estimates should provide a range of wealth estimates for a nation 

rather than a fixed number, as it is not conceivable to think of unanimity with 

regard to asset valuation

·Attempt to integrate ecosystem services in IWI

·Careful revaluation of health capital – as the significantly large value of health 

capital vis-à-vis other capitals makes it difficult to include it in the IWI

·More clear stand with regard to substitution between different forms of capital – 

as of now the report is non-committal in this regard; however it states that an 

economy is on sustainable development path if its (inclusive) wealth per capita 

increases.

IWR - Next Steps
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Weather and Migration in India: Evidence from NSS Data,

MSE Working Paper No. 80, 

Kavi Kumar, K.S. and B. Viswanathan

Rural Migration, Weather and Agriculture: Evidence 

from Indian Census Data, MSE Working Paper No. 79,
Viswanathan, B. and K.S. Kavi Kumar

Estimation and Forecast of wood demand and supply in 

Tamil Nadu MSE Monograph No.  24,

Kavi Kumar, K.S., B. Viswanathan and Zareena Begum I, 
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Working Papers / Monographs / Disseminations
Papers from the CoE and MSE

Publication / Presentation on

environmental issues by CoE faculty

Kavi Kumar, K.S. (2013), “Climate Sensitivity of Indian Agriculture: Role of 

Technological Development and Information diffusion”, in N. Ghosh and C.S.C. 

Sekhar (ed). “The Future of Indian Agriculture: Technology and Institutions”, 

Academic Foundation, New Delhi

Kavi Kumar, K.S., B. Viswanathan, Z. Begum (2013), “Estimation of Wood Demand 

and Supply in Tamil Nadu”, Monograph No. 24, Madras School of Economics, 

Chennai.

 

 

Viswanathan, B. and K.S. Kavi Kumar (2013), “Rural Migration, Weather and 

Agriculture: Evidence from Indian Census Data”, MSE Working Paper No. 79, Madras 

School of Economics, Chennai.

Kavi Kumar, K.S. and B. Viswanathan (2013), “Weather and Migration in India: 

Evidence from NSS Data”, MSE Working Paper No. 80, Madras School of Economics, 

Chennai. 

Kavi Kumar, K.S. (2013): “Weather, Agriculture and Migration: Evidence from India 

and China”, paper presented at CASS-ICSSR Joint Seminar on Sino Indian 

Cooperation: New Opportunities and New Ideas, 17-18 April, Beijing.

Kavi Kumar, K.S. (2013): “Addressing Long-term Challenges to Food Security in the 

Backdrop of Climate Change”, paper presented at National Conference India in 

World Affairs: The Next Decade, 22-24 January, Osmania University, Hyderabad.

Zareena Begum Irfan (2013), Water pollution and its impact on health – as a part of the 

project work - Economy-wide Impacts of Pollution in India: Meta Analysis, Review 

Workshop, Madras School of Economics, Chennai 2nd March 2013

Zareena Begum Irfan (2013), delivered a lecture “On the sustainability of global 

development” was delivered at the UGC Refresher Course “Economics Batch – XI V: 

Global Economic Scenario and the Indian Economy” organized in the Department of 

Economics, University of Madras, Chennai, September 21, 2013

Zareena Begum Irfan (2013), delivered a lecture “Economic Valuation of Ecosystem 

Services and Biodiversity Conservation: A multidisciplinary approach” was delivered at 

the UGC Refresher Course “Economics Batch – XI V: Global Economic Scenario and 

the Indian Economy” organized in the Department of Economics, University of 

Madras, Chennai, September 21, 2013

Das S (2013): Travel Cost Method for environmental valuation, Centre for Excellence in 

Environmental Economics, Madras School of Economics

Starkl M., Brunner N., Das S (2013): A model for matching beneficiaries and financiers:  

the case of cooperation for wastewater infrastructure provision in India, accepted for 

Stockholm World Water Week, September, 2013

Das S (2013): Methodology adopted and results for air pollution in regard to the study - 

Economy-wide Impacts of Pollution in India: Meta Analysis, Review Workshop, Madras 

School of Economics, Chennai 2nd March 2013
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Center of Excellence in Environmental
Economics Website

Madras School of Economics has been designated as a Center for Excellence 

in Environmental Economics by the MOEF in 2002. The main objectives of the Center 

are to do research on issues of national importance along with capacity building of 

policy makers, technicians, economists, non-economists, industry personnel and 

disseminate the relevant and latest information in the field of environmental 

economics.

Since its inception, the Centre of Excellence in Environmental Economics 

has primarily engaged in research projects, training programmes and providing policy 

assistance to the Ministry on various topics. Subsequently it was felt that a state-of-the-

art website on environmental economics could be developed and maintained by the 

Centre. Thus, an exclusive website – http://coe.mse.ac.in – was launched in March 

2005. One of the major activities envisaged for COE was the creation and operation of 

an Indian environmental economics website. The purpose is to create an online 

community of policy experts, researchers, NGOs and citizens interested in the area of 

environmental economics. The website has the following objectives:

- To provide data, research findings, and references relating to research (primarily 

in India) in this field 

- To disseminate teaching and training material for university and college teachers 

- To promote collaboration between researchers, scholars, policy makers and 

others interested in policies relating to the environment 

- To offer reliable and credible information on news and issues related to the 

environment 

- To provide information on conferences, training workshops, and fellowships in 

the  area of environmental economics 

- To create a forum for public discourse on environmental issues 

- To post details on environmental legislation and court judgments. 

- To be a clearinghouse on environmental manpower. 

Salient features of the website include a detailed database of studies 

concerning various issues in the field of Environmental Economics, a database of 

Indian studies, one-stop information source on various legislative matters, conceptual 

issues concerning environmental economics and list of experts working on 

environmental economics issues in India. The website also maintains sections on green 

business practices and kids corner. 

The main database is regularly updated. More than 7000 abstracts of indexed 

articles from national and international journals are available on environmental 

economics and resource economics. This database is searchable by subject and title of 

the paper. Over 750 abstracts of journal articles addressing numerous environmental 

issues in India, sorted under broad categories and searchable on key-words, are also 

available on the website. 

The website plans to develop dynamic features such as 'ask an expert' – 

wherein real-time responses to queries on environmental economics would be 

provided. In addition to the ongoing dissemination activities including the Newsletter 

(Green Thoughts) and Dissemination Papers, the Centre brings out CDs with full 

length research articles on specific themes.
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This section in the CoE website gives a summary of various projects, completed 
and ongoing, undertaken by the Center that are funded by MoEF and as well as other 
agencies. The projects fall under the broad themes of Economic Instruments, Cost and 
Benefit Analysis, and Trade and Environment, which covers issues under both 
domestic and international environmental policy. Apart from the board themes 

Environmental Economics
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Indian Studies
In this section, more than 7800 abstracts of journal articles addressing numerous 

environmental issues which come under the sub topics the so called “Environmental 

Economics” and “Natural Resource Economics” in India are available. This section 

deals also includes studies in the field of Economic Instruments, Environmental Policy 

Studies and climate change. The database can be searched by theme, year, methods and 

author.

Using the environmental economics database of the CoE website, at least two theme 

based bibliographies are being published per year 

Dissemination papers

Working Papers of MSE

There is a great deal of demand from the government, corporate sector and 

NGOs to demystify environmental economics and present the concepts in simple 

terms for the laypersons, who are not trained in economics. Thus brief concept papers 

with examples can be brought out on selected themes. More than 25 such papers have 

been brought so far by the Centre with about 4 papers added every year to the series.

A number of working papers written by various MSE faculty fall under 

environmental related topics. They are included in the COE website to stimulate the 

discussion and contribute to the advancement of the subject. This full length papers 

are available in portable document format.

Other sections on the website include Who's Who, Kids Corner, Green Business 

and EMCab Links. It also provides other external information such as ministry 

website, other environmental working institute websites like both within and outside 

India. Besides all this CoE also provide a launch pad for students, teachers as well as for 

the budding research scholars. It also announces the conferences, workshops, 

fellowships, scholarships that are available in and around India.  

14..green thoughts

Theory of
Resource Use

Environmental
Policy Studies

Environmental
Valuation Environmental

Accounting

Specific
Resources and
Energy Studies

Climate Chagnge

Economic
Instruments

Benefits of
Environmental
Improvements,

Database of Research Articlesmentioned, other topics covered are climate change, biodiversity, transboundary 
pollution, international waters, international transport of hazardous wastes, etc.  In 
addition to this, it also contains publications, briefs notes and dissemination papers 
brought out by the Centre. The section on Environmental Management in India 
provides information on the Indian legislative framework on environment, policies and 
international obligations related to environment. It also provides a brief summary of the 
judicial interventions of controversial environmental projects such as the Silent Valley 
Project, the Tehri dam, the Narmada Valley Project and others. EE Curriculum in India 
Environment is a rapidly emerging area of study that offers myriad career opportunities. 
This section provides up to date information on research institutions, colleges and 
universities offering environment-related courses across India. It also provides 
information on the list of dissertations, projects and publications undertaken by the 
institutes. In the Environlit section, the indexed articles from international journals are 
available on environment and resource economics. This database is searchable by 
subject and title of the paper. A snapshot of the number of articles under each category 
is given below – This section also includes studies in the field of Regulation Costs, 
Compliance costs, Damage Assessment and Benefit Estimation. The database can be 
searched by Theme, Year, Methods and Author.

A snapshot of the number of articles under each category is given below –
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