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Greetings from the Centre of Excellence in Environmental Economics at Madras School of 

Economics, Chennai. The newsletter summarizes the work being done on the ongoing 

projects at the Centre. Over the past six months several events were also organized by the 

Centre as part of the projects and towards identifying new research topics. 

The focus section of this issue of GREEN THOUGHTS features two articles related to trade 

and environment. Dr. Badri Narayanan of Purdue University in his article, India's Export of 

Textile and Textile Products and Environmental Requirements summarizes the findings of a 

recent study completed for of the CoE. Dr. Sukanay Das of MSE in her article, GATS and 

Technology Transfer outlines the issues involved in technology transfer under the trade and 

environment negotiations with special focus on wastewater treatment options in India. 

In April 2010 a two-day modeling workshop was organized at MSE in collaboration with 

TIFAC, New Delhi and IIASA, Austria on Land-use Planning and Agriculture. In October 

2010, MSE organized a national seminar on Trade and Environment issues in collaboration 

with Ministry of Environment and Forests. A brief summary of these two events is also 

provided in this issue of the newsletter.
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Eco-Taxes and GST
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3..green thoughts

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. 

One of the major issues concerning the implementation of the GST regime in India is 

the brining about the necessary constitutional amendments and completing the 

required legal reforms. As these issues are currently debated and discussed, the study 

on eco-taxes funded by the Ministry of Environment and Forests, Government of 

India is exploring the potential legal reforms that would provide constitutional space 

for bringing on board eco-taxes. The final report in the form of a discussion paper has 

been submitted to the Ministry in August 2010, and will be augmented soon with 

inputs on constitutional and legal issues. Dr. D.K. Srivastava, Dr. K.S. Kavi Kumar 

and Dr. C. Bhujanga Rao have worked on this project. 

In a parallel ongoing project on the same subject, the Centre has undertaken a more 

detailed exercise with funding support from the British High Commission. An 

important input in the design and implementation of eco-taxes would be the insights 

from the experience of countries that have implemented environmental taxes. A 

technical paper synthesizing the international experiences has been published in 

September 2010. A detailed modeling exercise is currently underway to identify 

potential sectors for implementation of eco-taxes and eco-subsidies. Industry 

profiling is also underway to assess industry stakeholder perspectives. The project 

team includes Dr. D.K. Srivastava, Dr. K.S. Kavi Kumar, Dr. Bodhisattva Sengupta, 

Dr. Savita Bhat, Mr. Subham Kailthya, Ms. Ishwarya Balasubramanian, and Ms. 

Devangana Jha.

New Initiatives @ CoE
rdThrough an official order dated 3  August 

2010, the Ministry of Environment and 

Forests has sanctioned a capital grant to 

the Centre of Excellence in Environmental 

Economics at MSE. The grant may enable 

the Centre in establishing an Endowment 

Chair in Environmental Economics at MSE.  

The Chair would be named as MOEF Chair 

in Environmental Economics.
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Under the Trade and Environment theme two activities are currently undertaken at the 
Centre – a project funded by the Ministry of Environment and Forests on assessing 
implications of environmental requirements on India’s exports of textile and textile 
products; and a programme funded by the Ministry of Environment and Forests that 
examines the linkages between trade and environment with special focus on issues 
concerning GATS negotiations. 

The textile project addressed among other things, (a) national and global supply 
chains of textile sector; (b) environmental standards of various importing countries 
and the Indian exporters’ preparedness; (c) comparative advantage of India in various 
sub-sectors of textiles; (d) scope and feasibility of technological changes in textile 
processing; (e) economy-wide impacts on trade and welfare of complying with 
environmental standards by Indian textile sector; and (f) emerging issues such as 
spread of genetically modified organisms in cotton production. The draft final report 
of the textile project will be submitted soon. The project team includes, 
Dr. K.S. Kavi Kumar, Dr. Zareena Begum and Dr. Sukanya Das. 
Dr. G. Badri Narayanan, Centre for Global Trade Analysis, Purdue University and Dr. 
E. Kannan, ISEC, Bangalore have served as consultants to the project.

Under the Trade and Environment Programme, the Centre in collaboration with the 
Ministry of Environment and Forests has recently conducted a two-day national 
seminar at MSE. The seminar held during 26-27 October 2010 discussed among other 
things the issues related to various approaches for defining environmental goods and 
services. The Trade and Environment Programme is coordinated by Prof. U. Sankar.

New Projects
Economy-wide Impacts of Pollution in India:  Meta Analysis

During the past decade, the developing countries particularly of Asia had significant 
economic growth leading to excessive environmental degradation. Pollution of air, 
water and land exceed the WHO safety limits. Moreover there is land degradation, 

Recently Completed Projects
“Socio-Economic Profile of India – for India’s Second Submission to the UNFCCC” – 
a project funded by the NATCOM, Ministry of Environment and Forests, 
Government of India. The final report providing an overview of demographic and 
socio-economic profile of India over the last two decades along with detailed 
discussion on the environmental trends has been submitted to NATCOM in October 
2010. The report is expected to serve as background to the India’s second national 
communication to the UNFCCC. The project team included Dr. K.S. Kavi Kumar 
and Mr. S. Raju.

deforestation and loss of biodiversity which further aggravates the problem. Over the 
past decade a number of studies have attempted to assess the economic impacts due 
to various pollutants in India but the macro-level estimates are still scarce. 

It is this gap that the present 
study attempts to fill through a meta-analysis of various studies with focus on air and 
water pollution impacts. The aim is to capture the economic-wide pollution costs in 
an additive way by focusing mainly on two components-air and water. Our point of 
focus is to cover studies for meta-analysis both in Indian context as well as the global 
cost of economy wide pollution. This will be done by calculating the monetary value 
of benefits/damage, estimate the costs from the local pollution in air and water and try 
to generalize the studies under each damages/costs incurred and extrapolate the 
results to arrive at overall impact by using meta-analysis. Where meta-analysis 
cannot be applied we will aggregate one or two studies to generate the cost function. 
This can 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. It is hoped that these results will persuade the policy makers to design 
appropriate strategy on the basis of such costs. The project is funded by the Ministry of 
Environment and Forests, Government of India. The project team includes
 Dr. Zareena Begum and Dr. Sukanya Das.

There is 
need for such macro level estimates of pollution cost despite the numerous 
assumptions that go into the estimation procedure.  



In Focus

India’s Export of Textile and 
Textile Products and Environmental 

Requirements
Introduction:

Status of Pollution Abatement in Indian Textile Sector:

The textile industry has an overwhelming presence in India through its contribution 

to income, industrial output, employment generation and foreign export earnings. It 

is one of the leading industrial segments in India contributing about 14% to industrial 
1 production, 4% to the GDP, and 17% to the country’s export earnings.  Given the 

significance of the textile industry, it is imperative to study the aspects that affect its 

competitiveness in the global arena. An important concern in the global textile trade 

is with regard to eco-friendly production and products. 

The environmental concerns of the textile industry are centered around the textile 

processing which generates water pollution(in the form of effluents) during the 

process - mainly dyeing. Some ways in which textiles affect the environment uniquely 

are: Wet treatments like desizing and scouring using oxygen-depleting substances 

reduce the cleanliness of the water; Adsorbable Organic Halides (AOX) emissions, 

caused by less biodegradable organic halogenated compounds result from bleaching 

processes; high Chemical Oxygen Demand (COD) arising from cotton desizing; 

strong alkaline effluent from mercerization; Dyeing process produces effluent with 

high COD, metals, toxic substances, salts, etc., originating from the dyes and 

dispersing agents. Such effluent is released to water sources such as river, resulting in 

pollution. Though textile industry produces both air and water pollution, it pollutes 

water more significantly than air (Schönberger and Schäfer, 2003).

Indian government has been developing a range of regulations to curb pollution over 
the years. The water (Prevention and Control of Pollution) Act, 1974, the water 
(Prevention and Control of Pollution) Cess Act, 1977 and its Amendment Act 1988 
meant for curtailing general water pollution require the firms to collect and treat the 
waste-water, using an Effluent Treating Plant, before it is disposed on land or on 

surface waters. Apart from these, there are certain environmental standards put forth 
by the Central Pollution Control Board (CPCB), for the textile sector. Wastewater 
generation is limited to 120, 150 and 500 cubic metres per tonne of Nylon/Polyester, 

2 Viscose staple fibre and filament yarn, respectively.  In addition, there are also sector-
specific standards for different sub-sectors in the Indian textile industry and for 
Small-Scale Industries (SSI). All these standards, however, vary to some extent 
across the states and are implemented at varying degrees in different states.

A typical dyeing factory in India has two types of effluents - one from the dye-bath 
process and one from washing and rinsing of the dyed fabric or yarn. The pollution 
intensity is much higher for the dye-bath effluent than for the effluent from washing 
or bleaching. A lot of pollution abatement is required to comply with the standards set 
by CPCB (Bakshi et. al. 1999). In general, compliance to environmental standards is 
poor in developing countries owing to higher costs, lower access and lesser financial 
resources (Sethuraman, 1992). It is the same with India especially since the textile 
industry in India is dominated by SSI for which compliance is more difficult. In order 
to avoid the detrimental effect of forcing the standards on SSI, Government of India 
has introduced some relaxations in the standards if the SSIs treat the effluent 
collectively in a terminal effluent plant. In a Collective Effluent Treatment Plant 
(CETP), many firms are involved in treating their waste-water together. However, in 
such CETPs, there is incentive incompatibility by individual firms to minimise 
pollution which requires setting up of new institutions, mutual monitoring and 
credible commitments.

87% of all units have ETPs on an average, while 93% of composite units have ETPs. 
Tertiary ETP units are more comprehensive in terms of waste treatment than 
secondary units, which in turn, are better than primary ones. Semi-composite SSI 
units mostly do primary treatment alone, while most of the other units have 
secondary ETPs and less than 20% units do tertiary treatment.SSI units follow less 
comprehensive effluent treatment practices when compared with non-SSI and an 

3 average processing unit.

1 These figures are from the Annual Report 2008-09, Ministry of Textiles, New Delhi, available online at 
http://ministryoftextiles.gov.in/annualrep/ar_08_09_english.pdf, viewed on February 2, 2010.

2 CPCB (http://cpcb.nic.in/, viewed on 20 January 2010)
5..green thoughts
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Most of the environmental regulations and the institutions that implement assume 
the “Command and Control” method of controlling pollution. Priyadarshini and 
Gupta (2003) shows the following reasons for less compliance in India: Lack of 
flexibility, over-ambitiousness of law and standards, weak enforcement despite 
significant powers and judicial support, poor monitoring, lack of effective punitive 
measures, paucity of funds in the PCB’s and “race-to-the-bottom approach” followed 
by several states to attract investments. While the enforcement of environmental 
regulations in textiles has not been very strong in India, judiciary has taken a lead in 
ensuring that firms reduce pollution to acceptable levels, even at the cost of closing 
them down against their appeals. The government also assists the firms in abating 
polution in various ways including sharing the capital cost of setting up a CETP. In the 
recent years, there have been phenomenal improvements in the monitoring 
procedures followed by the PCB’s. CPCB (2009) develops a Comprehensive 
Environmental Pollution Indicator (CEPI) that is based on pollutant, pathway and 
receptor based on which penalties are fixed. With all these advances in the planning, 
evaluation, monitoring and implementation procedures in the PCB’s in India, the 
compliance is likely to increase in the foreseeable future. Many more efforts are being 
taken by Government and its autonomous agencies to improve compliance to 
environmental standards.

There are numerous technologies developed across the world, even in India, to 
mitigate pollution in the textile sector. Water pollution in textile processing sector has 
been addressed in India, mainly by treating the effluents, through the ETPs and 
CETPs. These plants involve physico-chemical treatment of the waste-water using 
lime and ferrous sulphate (Patel and Pandey, 2009). However these are not 
widespread and the pollution-related parameters in the treated water are still not 
within the safe limits. There is a scope of improving the infrastructure and functioning 
of these plants. New techniques such as bio-remediation, recycling of sludge and dye-
bath, electro-chemical processes, etc., are also available, but more at the research 
stage than at commercial implementation stage (Schwitzguébel et al. 2002; Susarla et 
al. 2002; Senthilkumar and Muthukumar, 2007).

Pollution Abatement Costs in Indian Textile Sector

Natural dyes reduce the requirements of an ETP, as they are much less polluting and 

more bio-degradable than other dyes and hence is an effective way of abatement. A 

study by Narayanan (2007) for the years 2005-2020 builds different scenarios of 

natural dye usage and the overall results confirm that natural dyes do cause significant 

reductions in the Total Dissolved Solids (TDS) by 2020. However, there are some 

concerns involved with widespread use of natural dyes, in terms of availability of land, 

over-intensification of agriculture (Nousianen, 1997; Glover, 1995), lower eye 

appeal, colour value (Kirtikar, 1947; Gulati, 1949)  and fastness properties (Duff, 

1977a, 1977b). A cost analysis of natural Vs synthetic dyes shows that the total 

abatement cost of using natural dyes could be 603.7 to 1207.41 US Million $, which 

turns out to be around Rs. 2717 Crores to Rs. 5434 Crores. Thus, the total abatement 

cost of using natural dyes varies from 13.28-26.56% of textile processing output. This 

is about 0.96-1.93% of the total output of textile industry, which is the same as the 
4 percentage change in textile prices owing to adopting to natural dyes.

There are various estimates in the literature for complying with regulation and 

standards. From these different estimates, it has been calculated the total capital cost 

required for ETPs for all Indian textile industries is in the range of Rs. 23.85-364.49 

Billion and annual operational costs are estimated to be in the range of Rs. 68.13-

139.66 Billion. Approximately, for the whole textile industry, the capital cost turns 

out to be 0.85-12.94%, while the operational costs turn out to be 2.42-4.96% of the 
5 total output . These numbers also cause identical percentage price changes for the 

total output.

Based on these estimates of abatement cost of using ETPs and natural dyes, the total 

costs of abatement are found to be between 1.7-8.5%. In a scenario where all 

industries adopt natural dyes and ETPs are enforced on all firms, the total abatement 

cost is 2.2-8.5%. 
3 Source: Author's calculations from Census of Textile Power Processing Industry in 
India, 2001, Textiles committee, Mumbai.

green thoughts
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Linkages Between Pollution Abatement and Textile Trade

Figure 1: Value of Exports of major textile commodities

There is a tradeoff between environmental quality and cost competitiveness. High 

levels of pollution abatement has an adverse effect on cost competitiveness and hence 

on global textile trade. To check for any such patterns, it is necessary to study exports, 

output and employment after regulation.

There have been two major developments in the history of pollution abatement in 

Indian textile industry. Firstly, Environment (Protection) Act, 1986 laid down the 

rules for releasing waste-water into the rivers. Secondly, Indian judiciary system 

(including the Supreme Court) set a precedent of stringent implementation of such 

rules by ordering the closure of several polluting textile units in 1998-99. These 

regulations can be expected to have a severe impact on India’s cost-competitiveness, 

production and hence exports. 

Source: Author’s calculations from www.dgftcom.nic.in

Note 1:  This is in Rs. Lakhs, constant prices, with a base year of 1993-94;

Note 2:  Years on X-Axis are financial years 1996-97 to 2008-09

The figure shows that there has been an overall rise in the real value of exports of all 

commodities, but the growth has been enormous for the garments. It can be inferred 

that pollution abatement, which has been much more widespread in Indian textile 

sector since 1998-99, has not had serious ramifications for the overall exports so far, 

other than for the cotton textiles sector. 

Source: Author’s calculations from www.dgftcom.nic.in
Note 1: Shares are in percent of the total exports from India;
Note 2: Years on X-Axis are financial years 1996-97 to 2008-09 and for 2009-10, 
the data was available merely for the months April-June.

However, the shares of exports of textile commodities in total exports from India are 
indeed falling secularly over the years as can be seen from figure 2. 

Looking at the trends in output and employment of the textile processing sectors, for 
which pollution abatement is really relevant, there is a roughly increasing trend in 

1 output in all of the processing sectors.  However, these sectors have been becoming 
less labour-intensive since mid-late-1990s and have been shedding their employees. 
It might be inferred that stringent implementation of environmental standards affects 
employment more adversely than output, by shutting down more vulnerable firms.

Figure 2: Shares in Total Value of Exports of major textile commodities 

4 Source: Author's calculations from Narayanan (2007) and ASI
5 Source: Author's calculations based on estimates available from the literature

7..green thoughts
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The above analysis of the recent and past trends in exports, output and employment 

indicate that there had been an initial adverse impact of the environmental 

regulations on the textile sector, but once the sector has had enough time to get 

adjusted to the changes required for environmental compliance, all the parameters in 

the sector started growing again. 

Economy-wide Impacts of Pollution Abatement on Trade

To assess the economy-wide impact of pollution abatement on trade, the 
total output, exports and profits under two extreme scenarios are estimated using a 

1 CGE model.  Assuming that the costs of 1.7-8.5% to abate pollution can be applied as 
import tariff equivalents for India and all of its competitors (China, South Asia and 
South East Asia), we generate two scenarios. First scenario, which is optimistic 
(OPTI) for the textile sector in India and her competitors, is one in which the 
abatement costs are the lowest in the range (1.7%) and WTP is the highest in the 
range (30%), meaning that textile goods there are produced at the lowest possible 
abatement cost and are offered highest possible price by the major global buyers. 
Second scenario is pessimistic (PESS), with highest abatement costs (8.5%) and 
lowest WTP in the range considered (5%). This means that Indian textile sector 
would abate pollution most expensively with no guarantee that its biggest importers 
would offer higher prices for ‘greener’ textiles. 

In the optimistic scenario, there could be net export gains to the Indian 
textile exports of upto 9 billion US$, if EU and North American consumers pay a 
price premium of 30% for pollution-abated textile products, with a low pollution 
abatement cost of 1.7%. In the most pessimistic scenario, when the consumers pay 
merely 5% price premium and pollution abatement costs 8.5%, net export losses 
amount to 3.6 billion US$. Considering these extreme cases, both of which are almost 
unrealistic, we anticipate the real export gains to be positive and at least a few 
millions of US$. If we also consider the environmental benefits in terms of better 
water quality in rivers, etc., the social benefits are likely to be much higher than these 
figures. 

Policy Implications:

Following are some policy implications of this study:

1. Unorganized sector and small textile firms should be encouraged to mitigate 

pollution, by establishing CETPs and/or by adopting natural dyes and other 

eco-friendly processing agents, etc., because the bigger firms have already 

implemented most of the standards. Government could consider subsidizing 

some of the abatement costs for them. This would not only minimise 

pollution, but also expand the export markets for the smaller firms.

2. New technologies that minimise pollution abatement costs should be 

commercialised and adopted. From the literature reviewed, we find that 

there is enormous amount of indigenous research happening in India in this 

regard. By identifying and promoting commercially viable and effective 

technologies, the cost burden of the firms to implement global standards is 

likely to come down and hence they are more likely to abate pollution. 

Cleaner production and waste recycling techniques such as recycling the 

dye-bath, sludge or waste-water are particularly useful in saving costs. 

3. The Government and exporters’ associations should be aggressive in 

promoting “Brand India” eco-friendly textiles. Such efforts would ensure 

that the importers are willing to pay higher prices for our pollution-free 

textile products. With lower costs of abatement and higher WTPs of the 

importers, gains are more likely to be close to those in our optimistic 

scenario.

4. Given that other competitors have similar levels of standards and 

implementation, some diplomatic pressure over them, akin to how the 

developed countries pressurize the emerging economies, to cut pollution. 

Mutual agreements and common goals to reduce pollution can help India 

reduce pollution and still not face too much trade diversion owing to higher 

costs than the more pollution-intensive competitors.

 7 Using GTAP framework that uses GTAP 7.1 Data Base, which is documented in Narayanan and Walmsley (2008)

6 Source: Author's calculations from EPWRF-ASI Data (1973-74 to 1997-98) and  
http://www.mospi.nic.in/stat_act_t3.htm (1997-98 to 2007-08)
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GATS AND TECHNOLOGY TRANSFER:
WASTEWATER TREATMENT OPTIONS IN INDIA

Introduction

Background

The General Agreement on Trade in Services (GATS) is the first multilateral trade 
agreement to cover trade in services. Its creation was one of the major achievements 
of the Uruguay Round of trade negotiations, from 1986 to 1993. Environmental 
services constitute one of the core components of GATS. This note provides an 
overview of GATS and environmental services, with special focus on waste water 
treatment services. The note further discusses the issues associated with technology 
transfer and provides a case study to illustrate. 

GATS and Environmental Services

As part of the Uruguay Round, the GATS came into force on 1 January 1995 with a set 
of binding rules and disciplines to promote liberalisation of services trade and 
investment. Environmental services are one of the 12 sectors of service classified 
under GATS. Therefore the principles and rules of GATS are applicable to 
environmental services and are playing an important role in ongoing negotiations 
under GATS Article XIX (Negotiation of Specific Commitments). In accordance 
with Para 31 (iii) of the WTO Ministerial Declaration signed in Doha in November 
2001, Members agreed to negotiate the reduction or, as appropriate, elimination of 
tariff and non-tariff barriers for environmental goods and services.

Trade in environmental infrastructure services like water, sewage, and solid waste 
management has been limited because they were mainly provided by municipalities. 
Government provision was seen as necessary either to ensure socially equitable access 
to these services or because of their natural monopoly characteristics. The scope for 
competition in environmental network services has traditionally been limited given 
infrastructural requirements though in the recent past it has increased due to the 
influence of the private sector. In emerging economies and developing countries, in 
particular, the underlying driver of decisions to permit private participation is to 
increase investment, improve infrastructure performance and introduce competition 

where feasible. Due to lack of domestic capacity and finance, when developing 
countries governments decide to open these services to private participation, it often 
includes a decision to encourage foreign participation. More competition is for 
instance possible for waste management services, given that these services do not 
have constraints related to network duplication. Opportunities also exist to 
introduce competition in sewage treatment.

The classification reflects a traditional view of environmental services as largely 
public infrastructure services supplied to the general community, and focuses mainly 
on waste management and pollution control.The technology, designing and 
engineering of waste treatment falls under environmental services but the provision 
of these environmental services are often integrated with the provision of the 
associated equipment. Table 1 shows the 4 sub-sectors under GATS as followed per 
UN Central Product Classification (CPC). During initial GATS negotiations proper 
attention was not paid to the classification of environmental services (Sawhney et al., 
2004). GATS classification focuses on end-of-pipe treatment rather than 
prevention.

Table 1: The GATS classification list of environmental services

Sewage service, Excludes: collection, purification and 
distribution services of water(CPC18000)and construction 
repair and alteration of sewers(CPC51330)

Refuse disposal services, Excludes: dealing and wholesale in 
waste and scrap(CPC 62118 & 62278),R&D services on 
environmental issues(CPC 85)

Sanitation and similar services, Excludes: disinfecting/ 
exterminating services for buildings(CPC 87401), pest 
control for agriculture(CPC 88110)

Other services: 
cleaning of exhaust gases, 
noise abatement services, 
nature and landscape protection services. Excludes: forest 
and damage assessment and abatement services(CPC 881, 
GATS 1F(f)
Others not included elsewhere

Source: Sawhney et al (2004)

Environmental Services Professional
CPC

CPC
(Version 1)

9401 9411, 9412

9402 9421, 9422

9403 9431, 9439

9404

9405

9406

9409

94990
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Trade in environmental services takes in all the four modes of trade specified under the 
GATS, namely, cross-border trade (mode 1), consumption abroad (mode 2), 
commercial presence (mode 3), and movement of natural persons (mode 4). For most 
WTO Members, in particular for developing countries, substantial benefits can be 
derived from greater trade liberalization of environmental services in the context of 
GATS negotiations. A wider access to foreign markets as well as improving the current 
framework of rules allows greater transparency and predictability for both small and 
large environmental services providers. It allows service exporters to diffuse their 
knowledge and technical expertise worldwide while importers benefit from a broad 
range of environmental services at lesser costs. In this context, it is likely that trade 
liberalization will lead to potential win-win scenarios, considering the global nature of 
environmental issues. There are two main types of win-win scenarios that can be 
generated by increased liberalization: environmental protection gains (e.g., healthier 
environment) and economic development gains (e.g., diffusion of expertise and 
development of local skills). The magnitude of these expected benefits, however, 
remains linked to the existence of domestic institutional and legal frameworks

The potential for technology transfer to contribute to sustainable development has 
been recognised at the highest international levels. They are not just individual 
technologies, but total systems which include know-how, procedures, goods and 
services, and equipment as well as organizational and managerial procedures. The 
compatibility with nationally determined socio-economic, cultural and 
environmental priorities is also necessary particularly in the context of “process and 
product technologies” that generate low or no waste, for the prevention of pollution 
(Less et al., 2005). Technology transfer projects in developing countries are not 
primarily in developing indigenous innovation capability. Depending on level of 
project size and complexity, such projects are undertaken by private sector firms or 
state owned corporations in developing countries. 

Among various environmental services possible, sewage services merit attention given 
the growing demand for the same in developing countries like India. Sewage service 
(9401) excludes collection, purification and distribution services of water (CPC 

The Aspect of Technology Transfer

GATS  and Environmental Services in India

18000) and construction repairs and alterations of sewers (CPC 51330). This sector 
includes sewage removal, treatment and disposal services. As far as the Modes of 
supply of environmental services are concerned, Mode 1, i.e. cross border supply, is 
fast emerging as an important mode of delivery of a wide range of services especially 
through electronic means. Modes 1 and 2 constitute 35% and 10-15% respectively of 
world services trade; together they account for 50%. 

The provision of environmental services like sewage services, sanitation, and refuse 
disposal are capital intensive, thus conditions on commercial presence and foreign 
investment are crucial in these cases. Thus, among the different modes of supply of 
services, conditions and restrictions on commercial presence (Mode 3) can become 
significant barriers to trade in this sector. Restrictions under mode 3 can take various 
forms: limits on foreign ownership of specific assets (e.g. landfill, sewage system), the 
number and location of foreign companies, type of legal entity (e.g. requirement to 
incorporate locally), application of economic needs test. Trade in environmental 
services is also affected by market access barriers in other sectors, including 
environmental equipment, and services sectors like engineering, consulting, and 
analytical services. Restrictions on movement of natural persons (Mode 4) are also 
important barriers to environmental services trade services. Professionals including 
environmental engineers, consultants and auditors may face barriers to cross border 
movement and temporary presence resulting from different qualifications or licensing 
requirements. Although commitments under Mode 3 for commercial presence are 
important, the commitments in Mode 4 have by far the greatest significance for India, 
since environmental consulting services has been the most important segment in 
India.

Coming to the aspect of wastewater pollution in Indian context, it has a market size of 
over $4 billion, and is growing at a rate of 10-12% every year. Government related 
projects contribute over 50% of revenues in this market while the private sector 
contributes the rest. The water and wastewater treatment market segment is highly 
fragmented and unorganized. Imports constitute approximately $110 million of the 
$690 million market for municipal and industrial water treatment equipment. Figure 1 
gives an estimation of an increasing demand of wastewater treatment in Indian 
market.

The Wastewater Sector: India
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 Source: www.export.gov

Fig 1: Indian Market for Wastewater Treatment

The Central Pollution Control Board realised deterioration water quality in the water 
bodies and instituted studies on the wastewater management with changing urban 
pattern during last three decades. The comparison of water supply, wastewater 
generation, collection and treatment during 1978-79, 1989-90 and 1994-95 indicates 
that the wastewater generation has increased from 7,007 mld in 1978-79 to 16,622 
mld in 1994-95 in class I cities (i.e., cities with population one lakh or above). 
However, the treatment capacity has increased from 2755.94 mld in 1978-79 to 
4037.20 mld in 1994-95, which was only 39% and 24% of the wastewater generated 
respectively. 

As per the updated status for the year 2003, out of 22,900 mld of wastewater 
generated, only about 5,900 mld (26%) is treated and the rest 17,100 mld is disposed 
of untreated. Twenty-seven cities have only primary treatment facilities and forty-
nine have primary and secondary treatment facilities. The level of treatment 
available in cities with existing treatment plant in terms of sewage being treated varies 
from 2.5% to 89% of the sewage generated. The Task Force on urban environmental 
issues for the Eleventh plan has pointed out the following problems in the sewerage 
systems in India:

1. Out of 35 cities, which have more than one million population, less than 
half have a sewerage system. Where it exists, the coverage is less than a 
third of the area: of the sewerage that is collected and conveyed not more 
than half is treated; what is treated is discharged into streams which are also 
heavily polluted, rendering the treatment process itself meaningless.

2. Technologies being pursued for sewage treatment continue to be energy 
intensive and expensive. Alternative technologies for sewage treatment 
were attempted in some locations as part of the Ganga Action Plan but this 
has not been scaled up or taken up for wider application. 

3. Sewerage systems continue to focus on domestic sewage and sufficient 
attention is not paid to trade effluents or industrial wastes which in turn are 
left to be dealt with by ‘end of the pipe technologies’ and approaches.

Sewage Treatment Plants (STPs) in India are mostly based on conventional processes 
(activated sludge process (ASP) followed in a few cases by bio-filters and extended 
aeration modification). Conventional treatment processes are effective but are often 
chemically, energetically and operationally intensive, focused on large systems and 
require considerable infusion of capital, engineering expertise and infrastructure. 
When making the technology or process more energy-efficient that could also lead to 
a reduction in greenhouse gas emissions a paradigm shift from conventional to 
biological treatment of wastewater is most needed. National River Conservation 
Directorate (NRCD), a national agency under the Ministry of Environment and 
Forests took the initiative to improve the quality of the major freshwater sources in 
the country, through implementation of pollution abatement schemes. Under this 
initiative, 20 STPs based on the Up-Flow Anaerobic Sludge Blanket (UASB) process 
were constructed as a choice of technology with the same number in the pipeline 
throughout the country. According to Kalker et al (1999) non-technical factors play a 
role in the transfer and acceptance of the UASB technology for domestic wastewater. 
In India, where the UASB technology was introduced in the framework of a large 
governmental environmental programme with a considerable amount of technical 
support, this technology is at present broadly accepted. Therefore, involvement of 
policy makers and strengthening of human resources by intensive technical support 
are considered important factors when transferring technology.

Majority of State Governments/implementing agencies are not able to provide 
sufficient and regular funds for O&M of STPs resulting in their unsatisfactory 
performance. The annual cost of O&M of sewerage system and STPs in a town varies 
from 5 to 10%, depending on the quantum of pumping (stations) and type/size of STP. 
It is also observed that the revenue from STPs is negligible or far less than the 
expenditure required to be incurred for proper O&M of the STPs in all cases. In case 
of STPs constructed with central funding under NRCP by Ministry of Env. & Forests, 
O&M cost are covered by the State Govts. 
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Though privatization of water supply and sanitation sector could not make significant 
progress as of now, there is substantial potential and urgent need for the same in near 
future.  By and large, the tariff rates being charged from the consumers are very low 
and there is a general reluctance for enhancing the same.  Under the circumstances, 
without aiming at full cost recovery, privatization cannot be a successful proposition.  
It is felt that it would be easier and convenient to introduce privatization in new areas 
where the private companies will have a free hand to take up the task of planning, 
designing, execution, operation and maintenance, billing and collection including 
tapping of raw water from the selected source either on BOO or BOOT basis. The 
successful award of Chennai service contract for operation and maintenance of 61 
sewage pumping stations in the city and Rajkot and Surat example of contracting out a 
number of municipal services to private firms as well as community groups are a few 
examples to infuse confidence in private entrepreneurs.

Menon (1998) refers to transfer of Dutch technology to wastewater treatment in 
Kanpur and Mirzapur in the context of the Ganga Action plan. To assess the additive 
effect due to the Dutch technology introduced for wastewater treatment, one needs to 
make a comparison between the imported Dutch technology and the technologies 
which would have been applied with the existing knowledge in India. In case, the 
Dutch system is more efficient in the given concrete conditions, than what would 
have been applied on the basis of existing Indian technology, then we can consider 
that the imported Dutch technology has had a positive additive effect on the Indian 
technological level. The Indo-Dutch project was fully funded by the Dutch 
government but executed by the Indian government installed two wastewater 
treatment plants with capacities to treat 36 mld. The Dutch technology used USAB 
to treat a mix of industrial and domestic wastewater (Alley, 2002). Under the Indo-
Dutch project, sewer lines and pumping stations have also been renovated, and new 
industrial sewer was constructed to divert the wastewater from leather tanneries to 
36mld treatment plant. At the end of the first phase of the plan (1994), the Dutch 
government began to consider allocating an additional grant of one billion rupees to 
expand the sewage treatment plant in South Kanpur.

At various levels in India the demand has been raised that import of technology 
should take place only on the basis of a clearly formulated plan and that in case the 
decision to import technology is taken, then the prime consultant should be Indian 
and the concerned research organisation should be involved in the process which 
failed to happen for the import of Dutch technology for the Ganga Action Plan 

(GAP). Given the negative additive and connecting effect of the technology 
imported under Dutch development aid, there can be no upgradation of the 
technical level in India through the import of this technology.   

The Wastewater Scenario

The GAP was implemented in West Bengal in the first phase in 27 towns and 
Kolkata. 110 schemes were taken up, of which 100 were completed by March, 1996 
and 10 schemes have spilled over the specified period. 327 million litres of sewage are 
intended to be intercepted per day before being discharged into the river. In the 
Second Phase of the GAP, further work were undertaken for Kolkata and 6 other 
towns. Besides these additional schemes to be undertaken in 6 towns, 9 new towns 
along Ganga were included as per the directives of the Hon’ble Supreme Court of 
India.  23 STPs constructed during the GAP I. Most of the treatment techniques are 
running without any mode of technology transfer from abroad.  Moreover there are 
some advanced techniques for the treatment of domestic wastewater, such as use of 
adsorption technology for tertiary treatment. In case of industrial wastewater the 
treatment techniques depend on the industry and the quality of wastewater. In the 
tanneries at Karaldanga where around 500 tanneries were rehabilitated, the CETP 
technology designed by Netherlands was not new. 

Technology transfer has mostly occurred in biological reactor. There are certain 
bacteria transfer which help in running the reactors. This may in turn not help in the 
long run as we will be totally dependent on that type of supply. 

In the field of drinking water German techniques have been adopted with regard to 
desalination and deflorination though in most cases success rate was satisfactory. 
Patented technology has been applied in case of a Chezch  company, Krofta, that has 
transferred the technique of air flotation for a vanaspati/oil company in Kolkata.                    

Privatisation and Wastewater 

The sewerage and drainage system are not charged by the Kolkata Municipal 
Corporation (KMC) for domestic segment of users. The industrial sector is charged 
at a nominal rate of 25%. Over the years the revenue generated from sewerage 
services is very low but shows a slightly increasing trend. In addition there is drainage 

Case Study - West Bengal
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development fees introduced in 1999. Better fiscal management is required so that per 
capita total expenditure can be controlled to reduce deficit and to ensure maximum 
utilization of the utility. Privatisation of different treatment options is not yet 
practiced. The workers involved in the operation of the drainage system, for instance 
are contractual and paid on monthly basis.

Partial privatization had been implemented by KMC in regard to municipal 
wastewater treatment. Some of the domestic local companies are New Parishruten, 
Ramkey Infrastructure, Voyants Solutions Pvt. Ltd., Unitech Water Technologies Pvt. 
Ltd., Tantia Gondware Ltd and VoltasLtd. Private construction companies (big or 
small) are entrusted with such works usually on contract by Government Department 
including Government Undertakings, though such cases are small in numbers. Direct 
engagement of labourers are usually done on daily wage basis by the Government 
wings. Labourers are engaged by contractors usually through Labour Contractors who 
in turn engage labours at present on daily wage basis. Job contract is usually done with 
skilled labourers. The contracted out stations have achieved cost savings of around 
50%. This has been achieved without any redundancies.

Institutional reforms from Government of West Bengal are therefore required to 
enable an  international private operator to enter into this setup and take over the 
responsibility of operation and maintenance of the recently transfer of  technology 
from Seureca consulting, France in sewage services. Reforms are required to enable 
synergies between Bidhannagar Municipalities and the new town of Rajarhat 
currently under development by HIDCO under such an operating system. A scope of 
PPP incorporating these two municipalities would enable economies of scale and 
would be much more attractive for operators given the small size of Bidhannagar.

For effective transfer of wastewater technology it must be demonstrated as viable in 
the local conditions. As with the treatment of the scarcity value of water, the urban 
water and sanitation service provider is affected by the regulation of environmental 
and health externalities, both as a user of raw water and as a provider of water and 
sanitation services. On one hand, the service provider’s costs of production and its 
ability to meet the public authority’s objectives will be affected by the quality of raw 
water supply. On the other hand, the service provider will be affected by regulations 

Conclusion

on the quality of wastewater discharges. However, as with measures to efficiently 
allocate and conserve water resources, there is a need for private sector 
involvement. Nonetheless, private sectors may necessitate the formalisation of 
regulations to mitigate environmental and health externalities, since private firms 
may have greater incentive to reduce treatment costs than public sector providers 
had. This can be one of the great benefit, making trade-offs between different 
objectives more explicit. Despite the clear environmental benefits from 
privatisation, further progress is still needed. A major problem associated with water 
privatisation has been the unpopularity of the water companies. Liberalisation in 
wastewater sector needs accompanying institutional and regulatory mechanism 
given the special characteristics of some of the services ensuring equity and 
efficiency.
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TIFAC-IIASA-MSE MODELING WORKSHOP
ON LAND USE PLANNING AND AGRICULTURE
India has become a full member of the International Institute for Applied Systems 
Analysis (IIASA), Austria with effect from 2007 and a National Advisory Committee 
chaired by Prof. Kirit Parikh directs the research initiatives that India as National 
Member Organization would like IIASA to undertake in collaboration with the Indian 
researchers. Technology Information Forecasting and Assessment Council (TIFAC) 
coordinates the India-IIASA program and facilitates research interaction between 
Indian researchers and IIASA team. The TIFAC-MSE-IIASA Modeling Workshop 
was organized at MSE, Chennai during 15-16 April 2010 with the aim to expose the 
researchers from diverse disciplines working at various institutes/universities in India 
to the modeling expertise of the IIASA researchers. The specific topics covered in the 
workshop included:

l Exposition on Agro-Ecological Zones (AEZ) modeling framework coupled with 
Applied General Equilibrium modeling framework. It provides scope for 

staddressing issues such as, ‘can India feed itself in the 21  Century?’ in the globalized 
world and in the context of changing climate.

l Issues related to food-fuel trade-off with particular focus on bio-energy.

l New and emerging methodologies for analyzing the land use changes – such as, 
agent-based social simulation models.

Prof. Kiriti Parikh, Chairman of the National Advisory Committee, India-IIASA 
Programme gave the key-note address in the inaugural session of the workshop. In his 
address titled, ‘Land-use Planning for Sustainable Agriculture in the Age of Climate 
Change’, Prof. Parikh highlighted the need for policy focus on land-use planning to 
ensure food security in India. Among various threats that could pose problems for 

stIndia’s quest for poverty eradication in the 21  Century, special focus should be given 
to the global climate change given its potential to cause wide-spread adverse impacts 
on Indian agriculture. Prof. Parikh suggested that the deliberations in the two-day 
workshop could result in the initiation of work on food security assessment in India on 
the lines of Chinagro model – a recent large-scale complex modeling study completed 
by IIASA in collaboration with several research organizations in China.

In the technical sessions that followed, Dr. Guenther Fischer, Program Leader, Land 
Use Change and Agriculture Program, IIASA described in detail the modeling 
framework developed at IIASA to carry out the ecological-economic analysis of food 
and agricultural development and discussed several applications based on the 
framework. In particular his talks covered, ‘the agro-ecological zonal system for spatial 
analysis of food, feed and energy crop land utilization types’, ‘spatially detailed scenarios 
of agricultural development’, and ‘applications of long-term integrated food system 
analysis – climate change, ozone damage to crops, and expansion of bio-fuels’. These 
spread over more than four hours generated intense discussion on the modeling 
assumptions, data sources, and policy implications. 

In addition to the talks by IIASA researcher, there were four talks by Indian researchers 
on issues related to land-use planning and agriculture. Dr. Pramod Singh of IRMA 
outlined the key elements of integrated land-use policy that meets the social, economic 
and ecological objectives. Dr. Madhu Verma of IIFM discussed the issues related to the 
sustainable management of wetland ecosystem with focus on land-use planning of 
agriculture and urban catchments. Dr. Swarna Vepa of MSE described the linkages 
between moisture availability and crop diversity and showed that there exists an 
inverse relationship between the two. Dr. Shrinivas Badiger of ATREE presented the 
insights from a complex modeling exercise that traced the linkages between land-use 
changes and crop choice with particular focus on Malaprabha river-basin.

In an effort to understand the participant’s perspectives on land-use planning and 
agriculture, the penultimate session of the workshop was devoted entirely to the 
participants. Researchers from several institutes/universities and policy makers 
presented their ongoing works and expressed their views with regard to the land-use 
planning. 

In the concluding session of the workshop, Dr. Kavi Kumar highlighted the research 
priorities with particular focus on climate change and Indian agriculture. Noting that 
Indian institutes focus more on micro-level details of the land-use change, as against 
the broad macro-level focus that IIASA modelers have adopted, Dr. Kavi Kumar 
expressed hope that India-IIASA program facilitates new research that combines these 
two important features. In particular he argued that efforts must be made to explore the 
scope for integrating agent-based social simulation models with IIASA’s AEZ modeling 
framework.

15..green thoughts



Events @ MSE

NATIONAL SEMINAR ON 
TRADE AND ENVIRONMENT 

The Doha Ministerial Declaration (2001) aims at maintaining the process of reforms 

and liberalization of trade policies, thus ensuring that the system plays its full part in 

promoting recovery, growth and development. It seeks to place the needs and 

interests at the heart of the Work Programme and tries to make positive efforts 

designed to ensure the developing countries secure a share in the growth of world 

trade commensurate with the needs of their economic development. 

Para 31 of the Work Programme focuses on enhancing the mutual supportiveness of 

trade and environment. Para 31 (iii) in particular deals with the ‘reduction, or, as 

appropriate, elimination of tariff and non-tariff barriers to environmental goods and 

services’. This negotiation is taking place in the Special Session of the Committee on 

Trade and Environment (CTE-SS).

Increasing access to and use of Environmental Goods and Services (EGS) can 

contribute to reducing air and water pollution, facilitating solid waste disposal, 

improving energy and resource efficiency and enhanced environmental monitoring. 

Trade in these sectors can also be a powerful tool for economic development by 

generating economic growth and employment and enabling the transfer of valuable 

skills, technology and know-how embedded in such goods and services. 

As part of Doha declaration of reduction of tariff on EGS, member countries have 

submitted their negotiation proposals on issues like definition, identification of 

products, preparation of lists as well as on issues related to the environmental goods 

negotiations. 

The National Seminar organized jointly by the Ministry of Environment and Forests 

and Madras School of Economics during 26-27 October 2010 aimed at discussing the 

issues related to various approaches for defining EGS, along with discussion on the 

inter-linkages between trade and climate change. The seminar was attended by Sri 

R.S. Ahlawat and Ms. Prema Mohan, MoEF; Dr. Aparna Sawhney, JUN; Dr. Murali 

Kallummal and Dr. Bipin Kumar, IIFT; Mr. Pritam Banerjee, CII; Ms. S. Jeyalakshmi, 

CSO; Sri G. Thirumurthy, CPCB; Dr. G. Parthasarathy, Department of Commerce; 

Prof. U. Sankar, Prof. N.S. Siddardhan, Dr. K.S. Kavi Kumar, Dr. Sukanay Das, Dr. 
thZareena Begum, and Mr. C.P. Jomit, MSE. The panel discussion on 26  evening 

discussed the merits and demerits of various approaches for defining EGS – the 

approaches included, (a) List Approach; (b) Environmental Project Approach; (c) 

Request and Offer Approach; and (d) Various other approaches such as, integrated 

approach, living list approach, convergence list etc.

The global market volume for environmental technologies will more than 

double from 2005-2020, with greatest gains in the energy efficiency 

sector. The importance of replication of technology is important, in that if 

a project involved only one case of technology transfer without replication, 

it would likely fail to have significant sustainable effects. One needs to 

focus not only on the transfer, but also on the deployment and diffusion of 

technology.

ORGANIZED BY THE MINISTRY OF ENVIRONMENT AND FORESTS, 
GoI AND MADRAS SCHOOL OF ECONOMICS, CHENNAI 

UNDER THE PROGRAMME ON TRADE AND ENVIRONMENT 
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l Srivastava, D.K., K.S. Kavi Kumar and C.B. Rao (2010), “Economic 
Instruments for Environmental Management: International Best Practices and 
Applicability to India”, MSE Monograph (forthcoming).

l Kavi Kumar, K.S., Priya Shyamsundar and A. Nambi (2010),”The Economics of 
Climate Change Adaptation in India – Research and Policy Challenges Ahead”, 
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Working Paper (forthcoming).

l K.S. Kavi Kumar (2010), “The Challenge of Climate Change Adaptation: 
thConceptualization and Cost Estimates”, paper presented at Prof. K.S. Parikh 75  

Birthday Honor Conference, Indira Gandhi Institute of Development Research, 
26-27 October.

l Zareena Begum I (2010), “Environment and Economics” paper presented at the 
World Environment Day 2010 celebration themed “Biodiversity – Ecosystem 
Management and the Green Economy” organized by the Department of 
Architecture, Sathyabama University in Association with the Institute of Town 
Planners, India – Tamil Nadu Regional Chapter (ITPI-TNRC) & Institute of 
Indian Architects - Tamil Nadu Chapter (IIA-TNC), July 15 and 16, 2010. 

l Zareena Begum I (2010), “Studies on the Removal and Recovery of Toxic 
Pollutants” paper presented at the UGC Refresher Course, University of Madras, 
Chennai, September 28, 2010

l Zareena Begum I (2010), “Environmental Pollution and Public Health: The 
Socio-Economic Analysis of the Global Drivers of Change” IEEE Xplore 
(forthcoming).

l Zareena Begum I and Vaishnavi S. (2010), “Safer Building Practices to deal 
with Earthquakes: Challenges and Lessons Learned from the South Asian 
Countries”, Indian Journal of Science and Technology (forthcoming).

l Zareena Begum I and Vijendran (2010), “Status and Causes for the Change in 
the Concentration of Natural Marine Wealth – Coral Reefs”, Indian Journal of 
Science and Technology (forthcoming).

 l Birol E and S. Das (2010), “Estimating the value of improved wastewater 
treatment: The case of River Ganga, India”, Journal of Environmental 
Management, Elsevier vol 91, pp 2163- 2171. 

 l Birol E and S. Das (2010), “The Value of Improved Public Services: An 
application of the Choice Experiment Method to Estimate the Value of 
Improved Wastewater Treatment Infrastructure in India”, MSE working paper 
series No 32

publication / presentation on environmental issues by coe faculty

Publication & Presentation

The potential for growth in the water and waste water sector and 

the potential increase in market demand for related technologies 

are now a point of focus. In particular, with the likely impacts of 

climate change, the market for desalination technology was 

expected to increase from US$ 3.8 billion in 2005 to approximately 

US$ 30 billion in 2015. More investment would be required in order 

to meet the targets set by the Millennium Development Goals.

17..green thoughts



Publication & Presentation

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

"Reforming Indirect Taxes in India: 
Role of Environmental Taxes",
MSE Working Paper 50/2010
D K Srivastava and C Bhujanga Rao

"The Value of Improved Public Services: 
An Application of the Choice Experiment Method 

to Estimate the Value of Improved Wastewater 
Treatment Infrastructure in India",

MSE Working Paper 51/2010
Ekin Birol and Sukanya Das

"Plastics and Environment – A Concept Note"
CoE Dissemination Paper -12
Zareena Begum I

"Clean Development Mechanism – A Concept Note"
CoE Dissemination Paper -13
K.S. Kavi Kumar

"Economic Instruments for Environmental Management: 
International Best Practices and Applicability to India", 

Technical Paper-1 
“Integrating Pollution-abating Economic Instruments in 

Goods and Service Tax (GST) regime”
Project Funded by British High Commission, New Delhi

Project Executed by Madras School of Economics, Chennai
(Forthcoming as MSE Monograph)

"National Circumstances of India: Socio-Economic Profile of India",
Report Prepared to serve as Background Material for
India’s Second Communication to the UNFCCC,
Submitted to Ministry of Environment and Forests, 
Government of India
July 2010
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TIFAC-IIASA-MSE Modeling Workshop on 
“Land-Use Planning and Agriculture”, 

Madras School of Economics, Chennai: April 15-16, 2010

“Programme on Trade and Environment”  (Seminar organized by 
Ministry of Environment and Forests, Government of India and Madras School 

of Economics, Chennai) Madras School of Economics: October 26-27, 2010

Round Table on “Eco Taxes and GST”, 
The Imperial Hotel, New Delhi: 6 March 2010



Centre of  Excellence in Environmental Economics
Madras School of  Economics 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20

