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Economy-wide Impacts of Pollution 
in India: Meta Analysis

Research at the Centre of Excellence
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There is wide-spread perception that environmental pollution is leading to 

significant decline in the economic growth in India. Cost due to various 

environmental pollution in India has been estimated by the World Bank in 1995 to be 

about $9.7 billion per year (1992 prices), which was equal to about 4.5 percent of 

GDP. Extending similar costs to the recent years would lead (after adjusting for the 

inflation) to an estimate of 1.6% and 1.5% loss of GDP attributable to pollution costs 

in 2007-08 and 2008-09. However, since pollution has also increased in between the 

overall losses would be higher than this in principle. 

Since the World Bank study in 1995 a number of scholars have carried out a large 

number of studies on valuing environmental pollution and natural resources in India. 

It could be useful to synthesize the findings from these studies and carry out a meta-

analysis of the published studies to arrive at an economy-wide estimate of impact of 

pollution. This study attempts to precisely address this issue.

Started in October 2010, this project of 18 month duration will be completed by the 

end of current financial year. The project aims to use meta-analysis of studies relating 

to air and water pollution to assess macro-level estimates of overall impacts of 

pollution in India. The project team includes Dr. Zareena Begum and 

Dr. Sukanya Das.

Preparation of Base Paper on
 ‘Green Economy’

In the run-up to the Rio+20 conference of the United Nations on Sustainable 

Development 2012, a lot of attention is being paid to the notion of ‘Green Economy’. 

One of the conference themes is on, ‘green economy in the context of sustainable 

development and poverty eradication’. The UNEP is soon likely to bring out ‘The 

Green Economy Report’ (GER) that synthesizes the research done as part of the 

Green Economy Initiative. The GER defines a green economy as, “one in which the 

vital links between economy, society, and environment are taken into account and in 

which the transformation of production processes, production and consumption 

patterns, while contributing to a reduction per unit in reduced waste, pollution, and 

the user of resources, materials, and energy, waste and pollution emission will 

revitalize and diversify economies, create decent employment opportunities, 

promote sustainable trade, reduce poverty, and improve equity and income 

distribution”.

Despite being a multi-country initiative, there are apprehensions that the UNEP 

report still reflects the ‘carbon-centric’ approach to green economy and hence may 

not clearly articulate the perspectives of countries like India. It is in this context it 

appears important to reflect on what should be India’s perspective on green economy. 

Given the urgent development priorities it is important that the Indian perspectives 

on green economy must integrate the social and equity issues with the environmental 

issues. 

Against this backdrop the Ministry of Environment and Forests has asked the Madras 

School of Economics (MSE) to prepare a base paper on green economy to serve as 

background material for formulating India’s stand during the Rio+20 conference and 

subsequent international deliberations on this important topic. The main objective 

of the study is to assess the scope and relevance of the concept of ‘Green Economy’ in 

the Indian context and identify various green economy initiatives in the priority 

sectors such as Agriculture, Water and Energy.

Started in June 2011 this time-bound project was coordinated by Dr. K.S. Kavi Kumar 

and included both MSE faculty members and external experts as part of the project 

team. The draft final report of the project has been submitted to the Ministry in 

September 2011.
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Climate Change, Agricultural Impacts 
and Migration: Case Study of India

While international migration in the context of climate change has largely been 

studied in the case of sea level rise and inundation of coastal regions, recent research 

has studied the sensitivity of international migration (Mexico to US) resulting from 

climate change induced agricultural yield losses. Given that migration can take place 

due to several reasons, this study will focus on climate change induced migration. 

Also, among various channels through which climate change can manifest, this study 

will concentrate on its implications for the agricultural productivity and attempts to 

link observed migration pattern with the potential yield effects caused by climate 

change. An attempt will be made to study both internal migration and emigration 

patterns.

Supported by the South Asian Network for Development and Environmental 

Economics (SANDEE) this study started in August 2011 will be completed by May 

2012. The project team includes Dr. Brinda Viswanathan, Dr. K.S. Kavi Kumar and 

Mr. S. Raju.

MSE staff are also involved in another project supported by SANDEE, “Greenhouse 

Gases and Alternative Cooking Energy in India”. This study aims to analyze the 

linkages between cooking energy use and greenhouse gases in India and explore low 

carbon alternatives. Started in April 2011 the project is expected to be completed in 

18 months. The principal investigator of the project is Ms. Mamatha Rao.

Eco-Taxes and GST

Like many developing and developed nations, India is moving towards 

implementation of a Goods and Services Tax (GST) regime. The salient feature of the 

regime is to introduce a uniform Value Added Tax (VAT) across states with identical 

rates for goods and services. Under such a regime it is envisaged that the tax 

inefficiencies will be reduced and tax revenue will increase through better compliance 

and less costly administration. For the natural environment, however, the regime can 

spell disaster. With such uniform rates, there would be no discrimination against 

polluting inputs and outputs that generate negative environmental externalities. 

With that concern in mind, Madras School of Economics is currently extending its 

earlier work on introduction of economic instruments such as eco-taxes for 

environmental management. The broad objective of such work is to provide adequate 

space for environmental taxes in the GST design supplemented by eco-subsidies. In 

this context, one can identify the distribution of polluting industries across Indian 

states and argue that it would be rational to provide for higher rates of taxation and/or 

non-rebatable excises/cesses for a limited number of polluting goods and services. The 

extra revenue from the polluting goods and services may be used to reduce the core 

GST rate and bring about a green shift in the GST design. Supplemented by suitable 

eco-subsidies, this can promote a shift to environmental friendly inputs, technologies, 

and processes. 

As part of the research on this issue, the Centre is currently carrying out a detailed 

exercise with funding support from the British High Commission. Three technical 

papers are in the final stages of publication in this context: (a) Impact of Fiscal 

Instruments in Environmental Management through a Simulation Model: Case 

Study of India; (b) Environmental Subsidies in India: Role and Reforms; and (c) 

Integrating Eco-taxes in the Goods and Services Tax Regime in India. The project 

team includes Dr. D.K. Srivastava and Dr. K.S. Kavi Kumar.
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In Focus

Green Economy – Indian Perspective

In the run-up to the Rio+20 conference of the United Nations on Sustainable 

Development 2012, a lot of attention is being paid to the notion of ‘Green Economy’. 

The UNEP has recently brought out ‘The Green Economy Report’ (UNEP, 2011) that 

attempted to synthesize the research done as part of the Green Economy Initiative. 

This note provides a brief overview of this important emerging notion and outlines a 

few relevant green development initiatives in the Indian context.

The World Commission on Environment and Development characterized a 

development process to be sustainable if it ensures such use of resources of all kinds – 

man made capital, natural capital and human capital – in the current period that the 

present generation would leave behind an endowment of resources for the next 

generation that can allow the latter access to the same opportunities and amenities of 

life.  This definition has been quite broad, but its prime focus has been on the 

intergenerational equity, and not on the intra-generational and distributional equity, 

particularly the ones relating to the removal of poverty and destitution.  Secondly, this 

definition of sustainability is based on the substitutability between the ecological 

capital and the man-made/knowledge capital and therefore relied on the concept of 

weak sustainability, not that of a strong one.  The technological optimism based on 

the experience of the huge technical progress of the twentieth century has been the 

basis of this presumption that any adverse ecological effects of erosion of capital can be 

offset by the development of knowledge and man made capital.  Although Rio 1992 

and Johannesburg 2002 earth summits followed mainly the World Commission’s 

concept of sustainable development while deliberating on the global issues relating to 

environment and development, there has been the following twin experiences in the 

global development process in the last 20 years.

(a) There has been the persistence of poverty and deprivation in Afro-Asian 

developing countries with the gap between the rich and the poor of the 

world growing over time.

1.0 Why Green Economy?

(b) There has been substantive erosion of capacity of the ecosystems which has 

brought such irreversible changes in the different regions that their adverse 

effects could not be fully offset by the growth of other types of capital and 

development of technology.  This has adversely affected the flow of eco-

services of nature, primary productivity of common property resources of 

societies and therefore the livelihood and economic conditions of the poor 

and the marginalized section of population.

As a consequence of the above there has been a switch from the concept of 

sustainable development to that of green development by the UN for the future 

deliberation and choice of development strategy for solving the major global 

developmental issues.  The thrust of the green development has therefore been on 

the following twin objectives:

(a) The removal of poverty and destitution and intergenerational equity issue 

in development.

(b) The conservation of ecological capacity of the earth or of the ecosystems to 

ensure the sustained supply of eco-services.

Prevention of erosion of eco-capacity due to any irreversible change would 

contribute to the conservation of common resources of the society – an important 

source of livelihood of the poor. The items (a) and (b) have thus important 

complementarities.

Given the widespread use of several similar concepts in the academic, policy and 

popular circles, it will be useful to relate the notion of green economy with them.

Low Carbon Economy: A low carbon economy – one that emits a minimal amount of 

carbon dioxide and other Greenhouse Gases – can be seen as one of the outcomes 

from operationalizing a particular dimension of a green economy. Investing in 

renewable energy and energy efficiency is expected to not only generate new sources 

Relating Green Economy with Other Similar Concepts

K.S. Kavi Kumar
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of income and jobs but also reduce carbon emissions amongst other environmental 

gains.

Green Growth: Going by the definitions adopted by UNESCAP and OECD for green 

growth (OECD, 2011), for practical purposes, one may consider green growth (with 

growth meaning economic development as in ESCAP’s definition) and green 

economy to have similar meanings.

Sustainable Development: A crucial difference is that while sustainable development 

lays emphasis on inter-generation equity aspects, the green economy and green 

growth make an attempt to integrate intra-generational equity aspects also into the 

debate.

In addition one may be able to associate the green economy goals with the Millennium 

Development Goals, especially poverty eradication. A number of sectors with green 

economic potential are particularly important for the poor, such as agriculture, 

forestry, fishery, and water management. Investing in these sectors is likely to benefit 

the poor, in terms of not only jobs for the poor, but also secure livelihoods that are 

dominantly based on ecosystem services. It must be emphasized, however, that a green 

economy with its focus on green investments will not automatically address poverty 

issues; a pro-poor orientation must be pursued in any green economy initiatives. 

Investment in renewable energy, for example, will have to pay special attention to the 

issue of the poor’s access to energy; payments for forests’ carbon sequestration services 

should have the poor forest communities as the primary beneficiaries and should not 

adversely affect their rights to use forest resources; and the promotion of organic 

agriculture should open up opportunities particularly for poor small farmers who 

typically make up the majority of the agricultural labour force in countries like India.

Further, it must be noted that while green economy practices could lead to poverty 

eradication, they should remain flexible – for instance, as the population changes, the 

green economy that one will need to use to meet objectives will also need to change. In 

that context the Rio+20 Conference should be aimed at simply moving the ball 

forward both on putting into place the proper incentives to redirect the economy 

towards the green economy goals as well as taking the first steps towards institutional 

reforms. 

In sum, green economy could facilitate transition in short and medium term towards 

environmentally benign development in economies that currently need to provide 

livelihood options for a large majority of population. This could happen only if these 

economies bring out appropriate institutional reforms.

An export-led development strategy presumes an unlimited demand for exports 

particularly from developing countries. However, current evidence shows an 

increasing degree of price competition among developing countries to access 

developed country markets. On the other hand, except for primary commodities and 

raw materials, the largest developed economies are not able to significantly absorb 

manufacturing exports coming from most developing countries. So even in the 

absence of a protectionist wave in developed countries, the export-led model is 

showing signs of exhaustion. 

For most developing countries, the path toward sustainable long-term development 

needs to strike a better balance between domestic-led and export-led growth. Such a 

balance may also allow growth with equity, as labor income becomes a crucial element 

of aggregate demand and not merely a cost to be minimized in the interest of external 

competitiveness.In this context, a well targeted transition towards a green economy 

may indeed offer a more integrated approach to economic growth and sustainable 

development. Moreover, the pressing need of addressing the potential negative 

impacts of global climate change adds a sense of urgency to the green economy.

What needs to change is the way in which priority is assigned to sustainable 

development and long-term economic prospects within national and global trade 

policies. Trade policy formulation is almost always thoroughly dominated by short-

term commercial considerations. As a result, trade policy advances a very narrow 

aspect of the national sustainable development interest. There can be no doubt that 

the interests of national exporters and national producers are a legitimate focus of 

2.0 Green Economy – Growth and Development Implications
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trade policy. However, the problem arises when trade expansion remains the 

exclusive focus of development policy. Additionally, issues of common global concern 

(and interest) such as climate change receive virtually no attention from decision-

makers involved in the promotion of export-led growth. Yet, in the long run, short-

term national commercial interest is often neither in the global interest nor even in 

the national interest.

In an export-led development strategy, the multilateral trading system seeks to 

provide the favourable environment for economic gains, while domestic policies are 

tasked with sharing the benefits within the economy and to manage those gains 

towards sustainable development. In a global trade system with sustainable 

development as the central focus, the global system should encourage inclusion of all 

economic actors and equally seek social and environmental benefits. This would lead 

to a system not solely based on the principle of commercial reciprocity but also on the 

search for global sustainable development. 

Moving towards a green economy implies not only the mainstreaming of green niches 

in specific sectors of the economy but to change the overall social construct. The 

sustainable development challenge for a green economy is to be able to produce more 

wealth, employment and better social services, coupled with a lower absolute use of 

natural resources, greater reliance on less carbon-intensive and renewable energy, 

and without causing regional displacements due to uneven endowment of natural 

resources. 

The transition to a green economic would imply significant investments to revamp 

and structurally change (a) the production function of the economy, (b) its 

infrastructure, and (c) spur investments for continuous technology development. It 

will also imply the transformation of the consumption patterns to adequately 

synchronize them with the full value of the welfare benefits that consumers receive 

from goods and services. It is difficult to imagine a transition phase in which, at least 

in the early stages, the internalization of the environmental and social costs do not 

result in a reduction in real income. Obviously, developed economies would have at 

hand greater financial, human resource and technological means to navigate this 

transition with relatively lower costs. Conversely, developing economies could be 

disproportionately left with higher transition costs to a greener economy. Hence, 

there is a real basis to argue for a net transfer of financial resources so that developing 

countries can leapfrog to a higher degree of sustainable development.This holds 

particularly true if one admits that a more sustainable, green and less carbon-

intensive world economy is essentially a “global common good” that provides benefits 

for all humanity. Short of accepting this, the mere internalization of environmental 

costs is a costly extra effort that many countries, developing and developed countries 

alike, may not be willing to voluntarily make or undertake in isolation.

With regards to the social and human well-being aspects of the transition phase to a 

green economy, new mechanisms to share the costs will be required. Transition costs 

could affect segments of society in different ways, not only in terms of labour force re-

training, but mostly in adapting to the new (higher post-internalization) market price 

levels. If the last 20 years have provided a lesson in this regard, it is that adequate and 

due compensation to the underprivileged is not an automatic mechanism available in 

most countries. Well-targeted and innovative policies to address these market failures 

are therefore required.

Green economy debate should also focus on continuing and growing differences in 

consumption patterns between the haves and have-nots. The difference is clear both 

across developed and developing countries and across rich and poor within the 

developing countries. Without adequate attention to this glaring developmental 

failure any discussion on structural changes through green economy would only have 

limited impact.

The green development should be premised on the following in the Indian context: 

“As the poverty alleviation and intergenerational equity have been the prime focus of 

both the green development concept of the UN as well as of the Indian plans of 

inclusive growth, and as high growth is a necessary condition for achieving such goals, 

India would stick to the target of high economic growth without any compromise on 

account of the greening of development process”.

3.0 Green Initiatives for Development in India
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India’s national circumstances provide clear rationale for policy interventions that 
could be seen through green economy perspective. Some such interventions are listed 
below:

lThere is clear need for resurgence of agricultural growth that not only puts less 
pressure on the environment but also provides livelihood opportunities for vast 
rural population and contributes towards poverty eradication. While the debate 
on profitability of organic farming could continue, scope for promoting organic 
agriculture could be explored to arrest the soil quality decline in areas with high 
pesticide (and fertilizer) consumption.

lImproving the crop diversity can also be seen as an important green economy 
initiative in Indian agriculture. Recent evidence suggests that over the period 
1961-2007, a few crops have come to dominate over other crops in India.

lSimilar interventions are also needed in other green sectors such as water and 
forestry. 

lGiven the high emission intensity of the construction sector, meeting the 
challenge of housing shortage would result in large-scale emissions of pollutants, 
unless measures are taken to develop green building practices. 

lTransport provides yet another opportunity for green economy intervention 
through the possible introduction of hybrid cars and rapid mass transport 
systems.

lThe rising demand for petroleum products increased the CO  emission by more 2

than 2.3 times over the period 1990-2008 in India. Fiscal instruments such as 
eco-taxes have an important role to play in facilitating transition towards low-
carbon economy.

lOver this period the generation of electricity from renewable resources has also 
increased – from about 70 billion kwh in 1990 to 130.5 billion kwh in 2008. Price 
rationalization coupled with effective subsidies could provide impetus for further 
penetration of renewable resources.

lLegal and institutional reforms and use of market based instruments for effective 
environmental management is an important policy priority, especially with 
regard to the air pollution.

lThere is emerging evidence about the beneficial effects of using solid fuels 
through improved cookstoves. Creating enabling conditions for faster and 
deeper penetration of such energy use options becomes yet another policy 
priority for India.

3.1  Green Fiscal Reforms in India – Scope and Feasibility 

India is presently embarking upon a major reform of indirect taxes. The current 
system taxes goods and services separately where goods are taxed by both the central 
(CenVAT) and state (State VAT) governments with overlapping tax bases and 
taxation of services (barring a few) are with the centre (service tax). This system is 
characterized by certain inadequacies which include cascading between central and 
state taxes and also between goods and services, multiple tax rates and inter-state 
sales tax that fragments the all-India market.

The proposed Goods and Services Tax (GST) by integrating taxes like CENVAT, 
State VAT, service taxes and a host of other taxes into a single tax with a uniform rate 
across goods and services aims at eliminating cascading and other inadequacies 
present in the current system of taxes.

The need for environmental taxes (eco-taxes) on polluting inputs and outputs over 
and above the core uniform GST rate arises from the fact that many polluting goods 
are currently taxed at a higher effective rate (taking both the centre and the state 
taxes). However, the uniform GST that is called for will bring down the effective tax 
rates on these goods and would not differentiate between polluting and non-polluting 
goods. This will lead to more pollution. Hence, it is important that before designing 
the new tax system, environmental considerations are taken on board so that any 
future changes in GST are not called for.

The main taxes that are relevant for India are transport fuel tax, coal tax and pollution 
taxes on industries such as iron and steel, oil refineries, fertilizer, sugar and cement. 

Transport fuel tax is the center piece of environmental taxes in developed countries. 
While considering fuel tax, it is import to analyze the incidence of taxes. Studies on 
incidence of fuel taxation in India have shown that it may not be regressive. However, 
experience from UK and Canada show mixed results regarding the incidence of the 
tax and hence it should be carefully evaluated. Also, the effective tax rate on fuels is 
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quite high in India and taxing it further is debatable. However, the tax rate should not 
be reduced while moving to a GST rate.

Another major environmental problem corresponds to the pricing of coal. 
International experience in coal taxation has not been very wide. The price of coal is 
substantially lower in India than in other countries. Since most emissions from India 
can be attributable to coal, it makes a case for levying environmentally motivated 
taxes on coal. India has already introduced a Rs. 50 per ton cess on coal.

Production based taxes (taxes on polluting industries and direct pollution) are ignored 
in the international scene. Taxes on polluting industries are important to shift to 
cleaner methods.However, it is important to identify polluting industries and tax them 
for effective pollution abatement. Most polluting industries have a high effective tax 
rate currently and should not be reduced under the GST regime.

It is possible to demonstrate that if environmental taxes are integrated in the GST, the 
environmental concerns as well as other concerns relating to the implementation of 
the GST can be addressed simultaneously. The environmental taxes can be 
introduced in the form of non-rebatable excises or cesses on polluting goods and 
services. With respect to these non-rebatable excises, the states can be given 
autonomy to fix the tax rates. Second, the revenue from environmental taxes can be 
used to bring the overall GST rate down to say 14 percent, divided between centre and 
states, at 7 percent each. Third, the producing states will get a long term source of 
additional revenue enabling them to cope with the problems of localized pollution. 
Fourth, the 7 percent rate is low enough obviating the need to have dual rates for 
goods. One can then have a single rate for goods and services. Fifth, the provision of 
non-rebatable excise will allow petroleum products also to be brought under GST.  All 
in all a Green GST will be far more welfare improving and acceptable than the 
narrowly formulated GST. 

India’s strengths, weaknesses, opportunities and threats with regard to green economy 
can be summarized as follows:

Strengths

ØStable economy with handsome growth

ØHigh savings rate and population dividend

4.0 Green Economy – SWOT Analysis

ØPresence of clear policy making mechanism at national and state level

ØSignificant public-private partnership in various sectors that could 
incentivize businesses to become more sustainable

ØStrong emphasis on renewable resources and increasing energy efficiency – 
for example, many initiatives taken by the Bureau of Energy Efficiency and 
other organizations

ØVibrant and strong network for capacity building

ØVibrant private sector that is taking on its own various green initiatives – for 
example, Indian Green Building Council had a significant role in building 
capacity and promoting the uptake of green building principles

Weaknesses

ØPersistent poverty, inequality and unemployment

ØUneven growth across regions leading to stress on the federal structure

ØRapid urbanization leading to severe stress on infrastructure and ecosystems

ØSlowing agricultural growth and stagnant rural economy

ØToo diverse focus on meeting sustainable development goals – for example, 
policies try to promote almost all renewables with separate program for each 
resource

ØRapidly growing construction sector contributing to growing carbon 
emissions

ØHeterogeneous institutions and multiple stakeholders often leading to 
conflict of interests and stalling operationalization of policies

Opportunities

ØYoung and educated population could spur green entrepreneurialism 

ØStrong social network could provide necessary cushion to absorb shocks 

ØGrowing emphasis in south-south networking could provide ample scope 
for sharing of green knowledge and usher greater trading opportunities 
among the developing countries

ØStrong base of quality education can be further developed to build stonger 
links with business community
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Threats

ØContinuing global economic slowdown could relegate priority to the green 
economy initiatives and policies world over as well as in India 

ØStatus-quo thinking on sustainability by the national and state governments 
can inhibit out-of-the-box thinking needed in the green economy context

ØRising resource scarcity including the global geopolitical pressures 
pertaining oil resources could derail the green thinking and green initiatives 

ØThe global climate change and the associated extreme impacts could pose 
distinct danger to the green economic thinking.

Charyulu, D.K. and S. Biswas (2010): “Economics and Efficiency of Organic Farming 
vis-à-visConventional Farming in India”, Working Paper No. 2010-04-03, Indian 
Instituteof Management, Ahmedabad.

Organization of Economic Cooperation and Development (OECD) (2011): Towards 
GreenGrowth, OECD Publishing, Paris.

UNEP (2011): Towards a Green Economy: Pathways to Sustainable Development and 
Poverty Eradication, Nairobi, www.unep.org/greeneconomy.

UNEP is documenting the success stories of green economy initiatives from the 
developing countries and brought out a publication recently (see,   
http://www.unep.org/pdf/GreenEconomy_SuccessStories.pdf). Some of the 
interesting initiatives on energy sector include:

Solar Energy in Barbados: Barbados’ reliance on imported fossil fuels has become the 
island’s main environmental concerns. The National Strategic Plan of Barbados 
2006-25 is designed to rectify this dependency by increasing the country’s renewable 
energy supply, with a particular focus on increasing the number of household solar 
water heaters by 50 percent by 2025. 

References

Green Economy Initiatives
Success Stories from Developing Countries

As of 2008, approximately 40,000 solar water heaters were in operation in Barbados – 
75 per cent of which represent domestic installations. With about 91000 total 
dwelling units, it is clear that solar water heaters have successfully penetrated the 
domestic market in Barbados. 

Renewable Energy in China: China’s attempt to move to a low-carbon growth 
strategy is based on its focus on development of renewable energy sources. The 
Eleventh Five Year Plan (2006-2010) has made large investments in green sectors 
with focus on renewable energy and energy efficiency improvement.

Between 2005 and 2009, the installed capacity of wind power has registered an 
impressive growth rate of 100 percent per year making China the second in the world 
in terms of installed capacity. China is now the world’s largest market for solar hot 
water, with nearly two-thirds of global capacity. More than ten percent of Chinese 
households rely on the sun to heat their water. 

The energy sector in China as a whole employed an estimated 1.5 million in 2009. Of 
those employed in energy sector, as many as 600,000 were in solar thermal industry, 
266,000 in biomass generation, 55,000 in solar photovoltaics and 22,000 in wind 
power. In 2009 alone about 300,000 jobs were created, indicating that China’s policy 
led growth in renewable energy has facilitated not only its shift towards low-carbon 
growth but also creation of green jobs.

Feed-in Tariffs in Kenya: Feed-in tariff (FIT) is a policy instrument that makes it 
mandatory for energy utilities responsible for operating the national grid to purchase 
electricity from renewable energy sources at a pre-determined price that is sufficiently 
attractive to stimulate new investment in the renewable sector. This will ensure that 
producers of electricity from renewable sources have guaranteed market and an 
attractive return on investment. By taking a long-term commitment to the 
development of renewable sources of energy and stipulating a long-term power 
purchase agreements of a minimum of 20 years with focus on wind, solar, small hydro, 
biogas and municipal waste sources, the Kenya Government has taken a critically 
important step in the development of the country’s significant potential for 
renewable energy generation, while pursuing equally important economic, 
environmental and social policy objectives.
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In January 2010, Kenya revised the FIT policy, which resulted in the revised policy 
extended the period of the power purchase agreements from 15 to 20 years and 
increased the fixed tariffs per kilowatt-hour for pre-existing wind and biomass under 
the FIT.

Solar Energy in Tunisia: The Tunisian Solar Programme (PROSOL) – a joint 
initiative of the Tunisian National Agency for Energy Conservation (ANME), the 
state utility SociétéTunisienne de l’Electricité et de Gaz (STEG), the United Nations 
Environment Programme and the Italian Ministry for the Environment, Land and 
Sea – provides an example of solar thermal market development.The government 
provides a subsidy of 20 per cent of the system cost or $75 per square meter, while 
customers are expected to finance a minimum of 10 per cent of the purchase and 
installation costs.

Over 50,000 Tunisian families now get their hot water from the sun based on loans 
amounting to more than $5 million in 2005 and $7.8 million in 2006 – a substantial 
leverage to PROSOL’s initial cost of $2.5 million. With installed surface of the 
programme reaching 400 000 m2 , the government has now set a more ambitious 
target of 750,000 m2 for the period 2010-2014, a level comparable to much larger 
countries such as Spain or Italy. As of 2008, PROSOL helped avoid 214,000 tonnes of 
cumulative CO2 emissions. Jobs have been created as 42 technology suppliers were 
officially registered and at least 1000 companies installed the systems.

In addition to the energy sector, green initiatives have also been documented in 
agriculture – organic agriculture in Cuba and Uganda; ecosystems – forest 
management in Nepal, ecosystem services in Ecuador, ecosystem restoration in 
Rwanda, woodlot management in Tanzania; and urban systems – waste management 
in Republic of Korea, sustainable urban planning in Brazil. India’s initiative towards 
restoration and maintenance of ecological infrastructure through National Rural 
Employment Guarantee Programme is also documented as a successful green 
economy initiative. 

See http://www.unep.org/greeneconomy/SuccessStories/tabid/29863/Default.aspx 
for more details.

Green Building Movement in India: 
CII - Godrej GBC

The demand for housing and construction of other commercial spaces is increasing in 
India at a significant rate.  “The Indian construction industry is experiencing a fast 
rate of growth with a sustained increase in gross built-up area of 10% per annum over 
the last decade” (India Country Report, 2005-06, Construction Industry 
Development Council of India). Since construction sector is one of main contributors 
of the greenhouse gas emissions, the UNEP report on Sustainable Buildings and 
Climate Initiatives states that, “The building sector contributes up to 30% of global 
annual green house gas emissions and consumes up to 40% of all energy. Given the 
massive growth in new construction in economies in transition, and the inefficiencies 
of existing building stock worldwide, if nothing is done, greenhouse gas emissions 
from buildings will more than double in the next 20 years. Thus Mitigation of 
greenhouse gas emissions from buildings must be a cornerstone of every national 
climate change strategy.” The report further adds that: 

lThe building sector has the most potential for delivering significant and cost 
effective GHG emission reductions.

lCountries will not meet emission reduction targets without supporting 
energy efficiency gains in the building sector.

lProven policies, technologies and knowledge already exist to deliver deep 
cuts in building related GHG emissions.  

lSignificant co-benefits including employment will be created by policies 
that encourage energy efficient and low-emission building activity.

lFailure to encourage energy-efficiency and low-carbon when building new 
or retrofitting will lock countries into the disadvantages of poor performing 
buildings for decades.

The Sohrabji Godrej Green Business Centre (CII - Godrej GBC) is a wing of CII that 
offers advisory services to the industry on environmental aspects and work in the 
areas of Green Buildings, Energy Efficiency, Water Management, Environment 
Management, Renewable Energy, Green Business Incubation and Climate Change 
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activities. Indian Green Building Council (IGBC) was formed in the year 2001 as part 
of CII and built on the tough foundations of green building movement in India. They 
define green buildings as, “one which uses less water, optimizes energy efficiency, 
conserves natural resources, generates less waste and provides healthier spaces for 
occupants, as compared to a conventional building”. 

CII - Godrej GBC offer a wide range of green services. Based on Leadership in 
Environment and Energy Design (LEED) rating process, the centre facilitates Green 
Home Certification Services, Green Factory Building Certification Services, LEED- 
India Certification Services that rate  residential, factory and commercial that 
already exists or upcoming and those registered under LEED- India. Systems to rate 
SEZ and Townships like integrated townships, satellite cities, gated communities, 
campuses with multiple buildings are also developed, Green Homes being the first 
programme of its kind developed in India exclusively in the residential sector. Centre 
also organizes training programmes on various green concepts, an annual congress 
and awareness missions. Their directory aims to serve as a single point reference on 
major aspects related to green equipment/ materials/ technologies. In the lines of 
energy efficiency the centre facilitates comprehensive energy audits and in 
developing specific energy consumption norms. They foster higher investment from 
the corporate in renewable energy sector. They also carry out Green Audits which 
helps industries in optimizing energy, water and chemical usage and incorporating 
waste management and recycling techniques.

Green buildings minimize waste at every stage of construction and operation and thus 
are cost effective. They are energy efficient and minimize GHG emissions. Through 
their design, setting and construction, the reduction of harmful emissions has been 
met up to 62% for carbon monoxide, 63% for hydro carbons and nitrogen oxides. 
Because of the lesser negative influence of construction on environment they are 
more sustainable. Green buildings are found to increase occupant performance by 6- 
26%, reduce respiratory diseases by 9- 20%. Green buildings have also shown 15% less 
absenteeism as compared to those in other buildings.

See http://www.greenbusinesscentre.com/site/ciigbc/aboutus.jsp for further details.

Nithya K.

Towards a Green Economy – UNEP Report

The Green Economy Report of UNEP titled “Towards a Green Economy: 
Pathways to Sustainable Development and Poverty Eradication” was released on 
16 Nov 2011. Compilation of this flagship report was started as part of the UNEP-
led Green Economy Initiative, launched in late 2008, which included three sets 
of activities; the other two are providing advisory services and engaging in a wide 
range of research in implementing green ideas.  The report demonstrates that the 
greening of economies is not generally a drag on growth but rather a new engine 
of growth; that it is a net generator of decent jobs, and that it is also a vital strategy 
for the elimination of persistent poverty. The introduction to the report focuses 
on defining Green Economy, back ground of the state of affairs, Pathways to 
Green Economy and Approach and Structure towards a Green Economy. The 
report is mainly divided into three parts, Part I titled Investment on Natural 
Capital inspires the policy makers and other stake holders to support the greening 
of Agriculture, Fisheries, Water and Forests. Part II of the report titled Investing 
in resource and energy efficiency examines the case for greening of Renewable 
Energy, Manufacturing, Waste, Buildings, Transport, Tourism and Cities. Part III 
focuses on Modeling global green investment scenarios, Enabling conditions, 
and Finance Supporting the transition to a global green economy. 

The full report can be viewed at: http://www.unep.org/greeneconomy/ 
Portals/88/documents/ger/GreenEconomyReport.pdf
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publication / presentation on environmental issues by coe faculty

Publication & Presentation

Balasubramaniam, I. and K.S. Kavi Kumar, “Climate Variability and Agricultural 
Productivity: Case Study of Rice Yields in Northern India”, Contributions to Indian 
Social Science, Vol. 29 (3&4), July-December 2010.

Kavi Kumar, K.S. and Brinda Viswanathan, “Household Level Pollution in India: 
Patterns and Projections”, MSE Working Paper 58, June 2011.

Kavi Kumar, K.S., “Climate Sensitivity of Indian Agriculture: Do Spatial Effects 
thMatter?”, seminar given at Griffith Asia Institute, Griffith University, 4  May 2011.

Pattanayak, A. and K.S. Kavi Kumar, “Climate Change Burden Sharing: A 
Reappraisal of the Equity Debate”, seminar given at International Conference on 
Adaptive Management of Ecosystems: The Knowledge Systems of Societies for Adaptation 
and Mitigation of Impacts of Climate Change, ISEC, Bangalore, 19-21 October 2011 
and Second National Research Conference on Climate Change, Indian Institute of 

thTechnology, New Delhi, 5-6  November 2011.

Pattanayak, A. and K.S. Kavi Kumar, “Vulnerable to Climate Change Alone?: An 
Alternative Perspective to Define Vulnerability”, seminar given at International 
Conference on Adaptive Management of Ecosystems: The Knowledge Systems of Societies 
for Adaptation and Mitigation of Impacts of Climate Change, ISEC, Bangalore, 19-21 
October 2011

Kavi Kumar, K.S., “Reflections on ‘Vulnerability’ in Climate Change Context”, 
rdseminar given at Indira Gandhi Institute of Development Research, Mumbai, 23  

November 2011.

 Birol, E. and S. Das, “Valuing the Environment in Developing Countries: Modeling 
the Impact of Distrust in Public Authorities’ Ability to Deliver on the Citizens’ 
Willingness to Pay for Improved Environmental Quality”, IFPRI Discussion paper 
01043; presented at International Conference on the Status and Future of the World’s 
Large Rives, 11-14 April, 2011, Vienna, Austrai; also communicated to Urban Water 
Journal.

 Zareena Begum I, “Arsenic Contamination of drinking water wells and children’s 
educational achievement in rural West Bengal” Asian Journal for Water, Environment 
and Pollution, (Forthcoming)

Bina Gupta and Zareena Begum I, “Cost-efficient Removal Techniques to 
Decontaminate Arsenic from Natural Water Medium: A Review” Water Research 
(Under Review)

Zareena Begum I and Mathews A J, “A Comparative Study on the Consumer 
Perspective towards Modern and Traditional Retail Stores-A Case Study of 
Chennai”, Journal of Retailing and Consumer Services (Under review)

Global Green Economy Index

Published by Dual Citizen Incorporation this annual report summarizes a 
comprehensive analytic tool offering stakeholders in the green economy a robust 
system to track, analyze and improve upon both the perceptions and performance of 
national green economies. See www.dualcitizeninc.com/ggei2011.pdf for the 2011 
report. 

Focusing on 27 countries that represent about ninety percent of the international green 
economy today, the 2011 report ranks the countries on four dimensions – leadership, 
domestic policy, clean technology investment and green tourism. In each dimension 
the report provides a comparison between the perception and actual performance. The 
study is based on expert views assessed through systematic survey across countries. 

The main findings can be summarized as:

lThe North European countries dominate the leadership category as the leaders 
and institutions in these nations continue to proactively brand themselves as 
green.

lOn domestic policy, while the North European nations continue to dominate, 
the state level policies of China and United States are also recognized as pro-
green.

lLarge high-tech economies and their counterparts in the developing countries – 
particularly, Brazil, India and China, are considered as the most attractive 
clean-tech investment targets over the next decade.

lNew Zealand continues to be the global best practice case for promoting green 
tourism followed by Iceland and Australia.
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Publication & Presentation

REPORTS/WORKING PAPERS/ DISSEMINATION PAPERS FROM THE COE AND MSE

“Base Paper on Green Economy”, 
Draft Final Report Submitted to MoEF, September 2011

“Household Level Pollution in India: 
Patterns and Projections”, 
MSE Working Paper 58, K.S. Kavi Kumar and 
Brinda Viswanathan (June 2011)

“Ecological Footprint”- 
CoE Dissemination Paper- 17, 
Ramprasad Sengupta

Sl.No. Crop/State Parameter Organic 
Farming  Farming

1 Paddy, Punjab (i) Yield (kg/acre) 1335 1836
(ii) Net revenue (Rs/acre) 17828 20897

2 Wheat, Punjab (i) Yield (kg/acre) 1170 2042
(ii) Net revenue (Rs/acre) 28747 24755

3 Cotton, Punjab (i) Yield (kg/acre) 825 1125
(ii) Net revenue (Rs/acre) 17673 19608

4 Paddy, UP (i) Yield (kg/acre) 1518 1807
(ii) Net revenue (Rs/acre) 11488 17190

5 Sugarcane, UP (i) Yield (kg/acre) 27364 24333
(ii) Net revenue (Rs/acre) 30961 26054

6 Wheat, UP (i) Yield (kg/acre) 1519 1682
(ii) Net revenue (Rs/acre) 14045 10101

7 Sugarcane, Maharashtra (i) Yield (kg/acre) 38375 38000
(ii) Net revenue (Rs/acre) 38854 28680

8 Cotton, Gujarat (i) Yield (kg/acre) 1263 1400
(ii) Net revenue (Rs/acre) 34299 27112

Conventional

The conventional agriculture is resulting in loss of soil fertility due to excessive use of 
chemical fertilizers and pesticides. Organic agriculture is often advocated as a green 
economy initiative to overcome these problems with the conventional agriculture.  
However, only limited evidence exists to provide clear support for the viability of organic 
agriculture, especially in terms of providing adequate livelihood to the farmers pursuing it 
and lead to overall food security. A recent study by Charyulu and Biswas (2010) provided 
comparison of organic and conventional agriculture across different agricultural systems in 
India (see table below). From the table it is clear that organic farming has relatively lower 
productivity than the conventional farming in most cases, but has more net-revenue (at 
least in some cases) if the unit prices are more favourable. Studies have also shown that the 
organic farming requires less inputs but more labour. The crucial issues that emerge in this 
context include:

Will the price premium enjoyed by the outputs of the organic agriculture 
continue under wide-spread adoption of such farming practices? If not, how 
effective this green economy initiative would be in alleviating poverty and 
providing food security?

While organic farming could facilitate creation of jobs/livelihoods for a 
significant number of people in the short-run, the associated lower-productivity 
may lead to overall efficiency losses in the long-run.

Comparison of Organic and Conventional Farming Systems: India

l

l

(Source: Charyulu and Biswas, 2010)
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National Conference on Environment and Biodiversity of India
30- 31 December 2011, New Delhi, Delhi, India 
Website: http://www.ebi2011.in

 “Rio+20 United Nations Conference on Sustainable Development”, 
20-22 June 2012, Rio de Janeiro, 
http://www.uncsd2012.org/rio20 

“Sixth World Water Forum”, 12-17 March 2012, Marseille, France
http://www.worldwaterforum6.org/en/

“Green Economy: Rethinking Growth – Rio+20”,  Seventh Annual  
Green Economics Conference, at Mansfield College, University of Oxford,
19-21 July, 2012.
http://www.greeneconomics.org.uk/papers/oxmain20124.pdf 

Forthcoming Conferences

2012 International Planet Under Pressure conference 
March 26- 29, London, United Kingdom 
http://www.planetunderpressure2012.net/index.asp

Biodiversity Asia 2012
7 to 10 August 2012, Bangalore (Bengaluru), India 
Website: http://www.scbasia2012.org
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