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Economy-wide Impacts of Pollution
in India: Meta Analysis

Developing Sustainable Development 
Indicators for India

3..green thoughts

During the past decade, the developing countries particularly of Asia had significant 
economic growth. This impressive record, however, has been marred by significant 
deterioration of the environment. Rapid growth-especially in the region’s cities and 
industries-has combined with high population densities and widespread poverty to 
produce excessive environmental degradation The ‘impacts’ and the cost associated 
with performing a study that assesses the economic-wide pollution costs have 
stimulated the use of research synthesis techniques, in particularly meta-analysis.

The aim of the study is to assess the economic-wide pollution costs in an additive way 
by focusing mainly on two components-air and water. The assessment will be based on 
available studies in the literature and the approach will be to carry out meta-analysis 
of the existing studies.

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

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

2. Health impacts from air and water pollution

We estimated the costs from the local pollution in air and water and try to generalize 
the studies under each damages/costs category and extrapolate the results to arrive at 
overall impact by using meta-analysis. This can be viewed as moving from a specific 
aspect of the costs due to air and water pollution and arriving at a macro impact given 
the current emission profile of the pollutants. The project team includes the faculty

members of MSE: Dr. Zareena Begum and Dr. Sukanya Das.
ndA project review workshop was organized on 2  March 2013 at Madras School of 

Economics, Chennai. The workshop was attended by different stakeholders including 
officials from MoEF, New Delhi, CPCB, Regional Office, Bangalore; and 
academicians from various institutes such as IGIDR, MIDS, and MSE. The PIs of the 
project will revise the project report based on the comments provided by the 
workshop participants and submit the draft final report to the Ministry by May 2013.

Environmental sustainability has emerged as a critical policy focus across the world. 
Governments are increasingly being asked to explain their performance on a range of 
pollution control and natural resource management challenges with reference to 
quantitative metrics. A more data-driven and empirical approach to environmental 
protection promises to make it easier to spot problems, track trends, highlight policy 
successes and failures, identify best practices, and optimize the gains from 
investments in environmental protection.

While there are some attempts at global level to assess environmental performance at 
global level and environmental sustainability at national level, there are no studies at 
present in the Indian context that compare environmental performance of Indian 
states based on a sound conceptual framework. The objective of this study is to 
develop a framework for assessing the environmental performance of national and 
sub-national regions based on sound economic principles and illustrate the 
application of the framework in the Indian context with focus on post-economic 

threforms period. Approved in principle at the 13  Steering Committee meeting in 
November 2012, MSE team comprising Dr. K.S. Kavi Kumar and Mr. Santosh Sahu is 
currently developing a full proposal consisting detailed data sources for each selected 
indicator. The activity is scheduled for January-March 2013.

The final report on ‘Trade-Environment: Textile Sector’ project submitted in 
thSeptember 2012 was discussed during the 13  Steering Committee meeting held on 

th16  November 2012.  Following Committee suggestions comments were sought from 
the External Experts on the report. The comments were forwarded to the Ministry in 
December 2012 for further inputs. After incorporating the consolidated comments, 
the report will be finalized before March 2013.

“Climate Change, Agricultural Impacts and Migration” – this project sponsored by 
SANDEE has been completed and the final report was submitted in January 2013. 
The project team included Dr. Brinda Viswanathan and Dr. K.S. Kavi Kumar.

“Fiscal Instruments for Climate-Friendly Industrial Development in Tamil Nadu” – 
this project sponsored by CII and British High Commission aims to facilitate climate 
friendly industrial development in the state of Tamil Nadu by developing suitable 
fiscal instruments. The project team comprising of Dr. D.K. Srivastava,
Dr. K.R. Shanmugam, Dr. K.S. Kavi Kumar and Dr. Madhuri Saripalle submitted the 
final report in March 2013. 

Other Projects

Research at the Centre of Excellence

ONGOING PROJECTS
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Biodiversity and Intellectual 
Property Rights

Biodiversity and its Status

Biodiversity represents the variety of life on earth; it includes ecosystem diversity (the 
variety of habitats, biological communities and ecological processes) species diversity 
(the numbers and kinds of living organisms), and genetic diversity (genetic variations 
within species). Biodiversity is the foundation of life on earth.  It is crucial for the 
functioning of ecosystems, which provide us products and services.  Oxygen, fresh 
water, fertile soil, food, medicines, shelter, protection from storms and floods, stable 
climates, recreation etc., are sourced from nature and healthy ecosystems. 

Globally 1.75 million species have been identified and these species are distributed in 
different combinations in different ecosystems. Of these 1.75 million species, only 
0.27 million belong to the plant kingdom. Humans depend largely on less than 9000 
plant species for food, clothing, shelter, medicines, and industry. Of these, about 900 
species have been domesticated for agriculture and from these about 168 species are 
specifically cultivated for food and agriculture. The distribution of plants is not 
uniform on earth; 90% of the species are confined to 10% of the land area around the 
equator (Venkataraman and Swarnalatha, 2008).  Moreover, the distribution of 
biodiversity within this narrow equatorial region is also not uniform. Some countries 
located within this region have abundance of biodiversity, while others have only 
moderate or little biodiversity. There are 17 megabiodiverse countries in the world 
and India is one among them.

In a broader sense, apart from the ecosystem and life supporting functions of 
biodiversity, the earth’s biological resources are vital for our economic and social 
development. Hence, there is a growing recognition that biodiversity is a global asset 
of tremendous value to the present and future generations.  However, recently, these 
species and ecosystems are under greater threat than ever before, primarily due to 
human activities. Increasing industrialization, intensive agriculture contribute to 

decreasing the diversity at an alarming rate. In this context, conservation and 
sustainable use of our biological resources through the application of innovative 
strategies is required. 

The development of modern science and technology paved way for production of new 
varieties of plants, seeds, microorganisms, pharmaceutical products etc. using 
biotechnology, bioengineering etc.  The new products developed by the biotech 
industries have a huge market potential, and can often be easily copied once and 
marketed.  As a result, the biotechnology industries strongly argued for the 
introduction of the Intellectual Property Rights (IPR) over genetically modified 
organisms, seeds and animals.  This was heeded to at the international level through 
the agreement on Trade Related Aspects of Intellectual Property Rights (TRIPS 
Agreement) as part of the Uruguay round of trade negotiation.  However, it has 
directly little to do with environmental management, but has significant impacts on 
the base on which developing countries such as India, can devise a legal frameworks 
to manage their biological resources (Cullet and Jawahar, 2004).                             

In addition, those who use the biological resources in conducting their research also 
use the traditional knowledge associated with the biological resources in developing 
the new product over which they seek intellectual property rights (IPRs). It is 
reported that there has been a steady increase in the number of patent applications 
which use inventions based on research or information (both traditional and 
contemporary) on biological resources and in most cases such information or research 
form a key part for developing the invention for many of the patent applications. 
(Biswajit Dhar and R V Anuradha, 2004).  It was been a practice that these biological 
resources are accessed for research without the consent of the persons conserving the 
resources, and the information on the biological resource is used without sharing 
benefits with the custodians of such information/information. This process of 
misappropriation of biological resources and the knowledge associated with it 
without the authorisation of the community is termed as biopiracy (Lorna, 2008).

Convention on Biological Diversity (CBD) and 
Intellectual Property Rights (IPR) 
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The concerns over indiscriminate exploitation of biodiversity due to increasing 
demand over the biological resources and the problem of biopiracy, inter alia, have led 
to the adoption of the Convention on Biological Diversity (CBD), an international 
treaty to sustain the rich diversities of life on earth, at the Rio-Earth summit in 1992.  
The Convention with a near universal membership with 193 countries as parties has 
the following as its objectives: (a) conservation of biodiversity, (b) sustainable use of 
its components and (c) the fair and equitable sharing of benefits arising from the use 
of genetic resources (Article 1 of CBD, (1992). These objectives find expression in 
the provisions of the CBD, many of which are affected, directly or indirectly, by IPRs 
(WWF and CIEL, 2001).

CBD expressly calls for the rights of recognition of indigenous and local communities 
in conserving the biological diversity and in protecting traditional knowledge 
associated with genetic resource. As stated earlier, one of the objectives of the CBD is 
fair and equitable sharing of benefits arising out of utilisation of genetic resource.  
Article 15 of CBD provides for the framework of implementation of this objective 
(Werra, 2009). Article 8(j) of the Convention encourages sharing of equitable benefit 
arising out from using traditional knowledge, innovations and practices with 
approval and involvement of the holders of such knowledge, innovations and 
practices. In addition, 2010 the Nagoya Protocol on Access to Genetic Resources and 
the Fair and Equitable Sharing of Benefits Arising from their Utilization to the 
Convention on Biological Diversity was adopted by the international community but 

1 is not yet in force, since it does not have the required ratifications.  This legally 
binding protocol has been regarded as a protective measure with an underlying 
principle that a positive and proactive approach aimed at ensuring communities will 
truly benefit from the exploitation of traditional knowledge by third parties (Emile’ 

 Gre’nier).

Thus in the light of CBD, before an IPR is granted over an invention which uses 
biological resource or knowledge associated with it, the national authorities have to 
ensure that benefit arising out of the IPR is shared with people who have contributed 
in conserving the biological resource. The framework of ABS as provided under the 

 Emile' Gre'nier, 'Special Contribution : A new protocol to stop biopiracy: Worth a Standing Ovation?' 
http://www.legalfrontiers.ca/2010/11/special-contribution-a-new-protocol-to-stop-biopiracy-worth-a-
standing-ovation/

various articles of CBD especially under Article 15 read with Article 16 and Article 
8(j) forms guidance for the way in which genetic resources are accessed, and the way 
benefits are shared between people or countries using the resources (users) and the 
people or countries that provide them (providers). 

As per Article 16 benefit sharing includes transfer of technology and according to 
the UNEP report (2010), IPRs may strongly influence the nature of technologies 
developed from genetic resources, and how those technologies are transferred and 
used. Article 16 stipulates that where a developing country has provided access to 
genetic resources that country should be provided with access to technology that 
makes use of those resources (Article 16(3)). Notably, the CBD requires Parties to 
co-operate, subject to national legislation and international law, to ensure that 
IPRs “are supportive of and do not run counter to” the CBD’s objectives (Article 
16(5)).

India as a party to the CBD and as one of the mega-diverse countries, has enacted the 
Biological Diversity Act in 2002 and notified the Rules thereunder in 2004. The 
National Biodiversity Authority (NBA), the State Biodiversity Boards (SBBs) and 
the Biodiversity Management Committees (BMCs) oversee the implementation of 
the Act and Rules at the national, state and local levels respectively.  With 2.4% of 
the world’s land area, 17.5% of global human population, and a large number of 
livestock, India accounts for nearly 7% of the global recorded species. The country is 
endowed with vast inland and marine biodiversity in ecosystems such as, mountains, 
forests, wetlands, arid and semi-arid zones, and deserts. Apart from these, huge 
fisheries resources, the resources in coastal zones are enriched with mangroves and 
coral reefs. India is also the home land for Ayurveda, Sidha and Unani system of 
medicines.  Moreover, the bio-resources in India are primarily associated with 
traditional knowledge systems and act as livelihood sources for millions of the poor. 

India has faced and successfully challenged many biopiracy cases including patent 
over neem, turmeric, basmati rice etc in different patent offices across the world. The 
implementation of the Act and Rules with a focus on ABS issues is progressing 
successfully in India and receives much attention at the global level. 

Biodiversity and Intellectual Property Rights in India 

In Focus
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Biological Diversity Act and Conditions for Accessing Biological 
Resources when an Application for Intellectual Property 
Resource Using Biological Resources to Ensure ABS*

IPRs Applications *

 

ABS agreements under the Biological Diversity Act are divided into four categories, 
and necessitate the signing of legally binding arguments through various Forms. Form 
1 deals with the direct access to biological resources and/ or associated traditional 
knowledge; Form 2 deals with the transfer of research results relating to biological 
resources from India; Form 3 deals with applications for intellectual property rights; 
and Form 4 deals with the transfer of biological resources and/or associated traditional 
knowledge to third parties by individuals/entities who have accessed these resources 
and knowledge through form 1.

Under Section 3 of the Act all foreigners, non-resident Indians, and any corporate 
body, association or organization that is either not incorporated in India or 
incorporated in India with non-Indian participation in its share capital or 
management have to obtain the approval of the NBA, before they access/ use 
biological resources and associated knowledge occurring in India or obtained from the 
country for commercial or research purposes or for the purposes of bio-survey or bio-
utilization.

Indian residents and organisations incorporated in India with no significant foreign 
participation do not require the approval of the NBA when they engage in the above 
mentioned activities. However, they would be needed to inform the SBBs prior to 
undertaking any research with the intent of commercialization. Any application for 
intellectual property rights based on Indian biological resources or information based 
on it, irrespective of whether such applications are filed by Indians or non-Indians, 
requires the prior approval of the NBA.

The maximum number of applications received by the NBA so far, relate to seeking 
prior approval for patents. Section 6 of the Act requires that no person shall apply for 
any IPR, in India or outside, for any invention based on any research or information on 
a biological resource obtained from India without obtaining previous approval from 
NBA before making an IPR application. Section 6 (2) provides for the imposition of a 

benefit sharing fee or royalty or both, and imposes conditions including the sharing of 
financial benefits arising out of the commercial utilization of such rights. Section 6 
(3) provides for exemption, if any person makes an application under the Protection 
of Plant Variety and Farmers’ Rights Act (PPVFRA). Section 19 of the Act further 
empowers the NBA to prescribe the manner in which the IPR or patent application 
can be made. Rule 18 provides the details of procedures for seeking prior approval 
before applying for IPR protection.

Section19 (3) and Rule 18(5) elaborate on the terms and conditions of the 
agreements. Section 21 of the Act and Rule 20 specify the benefit sharing principles 
related to applications seeking IPR protection under Form 3. All the applications are 
assessed on their individual merits, and agreements for ABS are drawn up 
individually after a detailed discussion using a case-by-case approach. 

Section 6(1) makes it illegal for a person to apply for any intellectual property rights 
including patent protection, in India or outside, for any invention based on any 
research or information on a biological resource obtained from India without 
obtaining the prior approval of the NBA before making such an application.  But the 
requirement of obtaining prior approval is flexible since the proviso to the section 
provides that the permission of the NBA can be obtained before the sealing of the 
patent by the patent authority. Thus, though a person is required to approach NBA 
for its approval before applying for patent protection, s/he can legally seek the 
approval of the NBA till the patent is granted by the patent authority. In this regard, 
the role of patent offices as checkpoints is crucial since the patent offices have to 
ensure that no patent is granted on an invention based on any research or information 
on a biological resource obtained from India without the approval of the NBA. 

Section 6(1) ensures benefit sharing with the concerned persons by virtue of Section 
6(2).  Section 6(2) empowers the NBA to impose benefit sharing fee or royalty or 
both or impose conditions including the sharing of financial benefits arising out of 
the commercial utilisation of such rights. Manner of applying for NBA’s approval and 
mode of determination of benefit sharing or imposition of conditions is provided in 
other provisions like Section 19(2) and Rule 1; and Section 21 and Rule 20 
respectively. 

Section 19(2) of the Biological Diversity Act read with Rule 18 of the Biological 
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Diversity Rules requires a person applying for patent or other intellectual property 
protection, in India or outside, on an invention based on information or research on 
biological resources obtained from India has to make an application to the NBA 
under Form III. Form III requires the applicant, inter alia, to specify the details of the 
biological resources and/or associated knowledge used in the invention and to 
disclose the geographic location from where the biological resources used in the 
invention is collected. 

 Section 19(3) of the Act states that the NBA, on receipt of an application under 
Section 19(2), can grant or reject the application after making an enquiry and if 
necessary, after consulting the expert committee on the same. It further provides that 
the NBA can impose any regulation or terms and conditions including imposition of 
charges for such grant in accordance with guiding principle stated in section 21(1) of 
the Act. An application under section 19(2) can also be rejected after recording 
reasons for rejection and giving the applicant an opportunity of being heard.  

Section 21(1) of the Biological Diversity Act states that while granting approval 
under Section 19, the NBA has to ensure that the terms and conditions of the grant 
secures equitable sharing of the benefits arising out of the use of accessed biological 
resources and associated knowledge in accordance with mutually agreed terms and 
conditions between the person applying for such approval, concerned local bodies 
and the benefit claimers. It has to be further noted that the benefit sharing can be in 
both monetary and non-monetary form; and joint ownership of intellectual property 
rights is one of the most important non-monetary form of benefit sharing. Under 
Section 21(2) of the Act, the NBA can determine the benefit sharing in a manner 
that would facilitate, inter alia, in appropriate cases the grant of joint ownership of 
intellectual property rights to the NBA, or to the benefit claimers whenever they are 
identified. 

Communicating the Patent Offices: India is one of the few countries in the world 
that had put in place disclosure requirements in patent applications without waiting 
for the global agreement on this issue, either through the Nagoya Protocol or waiting 
for the final outcomes from the negotiations under the World Intellectual Property 
Organization – Intergovernmental Committee (WIPO-IGC). The revision of Patent 

Key Challenges *

Law and the enactment of the Biological Diversity Act in the country clearly 
recognized the need for the disclosure of the source of the biological material and any 
associated information (read knowledge). Currently, the communication and 
working relationship between the NBA and Patent Office has been significant, when 
many wrongful applications for IPR protection were rejected. One challenge, 
however, is that applications processed through the Patent Cooperation Treaty 
(PCT) are outside the purview of the Act. Another challenge is to legally recognise 
patent offices as checkpoints for ensuring access and benefit sharing.

Issues of the life of patent and benefit sharing: Considering that the life of patents 
and related IPRs have a specific time span, the Act recognizes the challenge to deal 
with benefit sharing issues related to applications processed under this category. The 
position currently being taken by the NBA is to de-link the life of the patent and 
benefit sharing requirement, so that every time the biological resource is used, the 
benefits need to flow back to the community.

Major Lessons *: Majority of the applications received under this category comes 
from the Council of Scientific and Industrial Research (CSIR) which belongs to the 
Ministry of Science and Technology of the Government of India. Discussions are 
underway with the CSIR to ensure that the applications and applicants comply with 
the provisions of the Act, which is a statutory requirement in the country. 
Considering the need to encourage and promote research and development, the 
NBA has taken a sympathetic view to certain applications of the IPR from public 
sector agencies, such as the Serum Institute of India, by agreeing to a concessionary 
benefit sharing requirement.

An ayurvedic doctor from Pune has applied in Form – 3 (Seeking a ‘No objection 
Certificate’ for obtaining a patent) for the preparation of an ayurvedic anti snake 
venom comprising four medicinal plants. In the treatment of victims of snake bite, 
this anti venom tablet ‘pinak’ acts as a temporary relief instantly, before the victim is 
taken to the hospital. In this case, the NBA has fixed the benefit sharing as “2% of the 
Gross sales or Gross revenue of the product derived from the use of biological 

  

Examples of a few IPR Cases in NBA *

Pinak Tablet: 
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resources accessed.” 

 An ayurvedic composition comprising specific quantities of purified extracts of the 
ingredients is prepared in a dehumidified area, and is packed in capsules for oral 
consumption twice a day. The preparation cures hyper tension and heart ailments, 
regardless of the constitution, age and hereditary antecedents of the patients. 
Commercialization of this product is yet to happen. 

Chronic obstructive pulmonary disease (COPD) is a chronic respiratory disorder 
occurring in humans, mainly due to smoking, and cannot be cured. It adversely affects 
the patients, reducing them to minimal activity, as the disease progresses. For the 
management of COPD, the Dalmia Centre for Research and Development has 
invented an herbal composition for the treatment of chronic obstructive pulmonary 
disease, bronchitis, and respiratory disorders. Commercialization of this product is yet 
to happen.

 It is well known that the formation of cracks in concrete structures leads to the 
weakening of such structures, mainly due to the seepage of water and moisture, which 
attack steel reinforcements, resulting in rusting and swelling. Such incidents occur in 
sea-side areas with pronounced salinity. The invention attempts to find an answer to 
this problem based on the surprising discovery of the capacity of thermophilic, iron-
reducing anaerobic microorganism of the family Showanella, isolated from the hot 
springs. The University of Jadavpur has made an invention, “a process for preparing 
modified bioconcrete”. Commercial application is underway. 

Cure for Hypertension:

Herbal Treatment for Pulmonary Disease; 

Bioconcrete:

Conclusion

References

The three pronged goals under the Convention on Biological Diversity can be 
achieved by the effective implementation of the Biological Diversity Act and Rules. 
Moreover, the international community has adopted the legally binding Nagoya 
Protocol to ensure fair and equitable sharing of benefits arising from the utilisation of 
the biological resources and India is one of the leading countries advocating for its 
early entry into force. We require a better institutional collaboration to effectively 
implement the Act. Awareness and capacity building form a necessary prerequisite to 
effectively translate provisions of CBD and Biological Diversity Act into action on 
the ground.  

Balakrishna Pisupati (2010) “Technology Transfer and Cooperation under the 
Convention of Biological Diversity”, United Nations Environmental Programme, 
Nairobi 

Biswajit Dhar and R V Anuradha (2004), ‘Access, Benefit Sharing, Intellectual 
Property Rights: Establishing Linkages Between The Agreement On Trips And The 
Convention on Biological Diversity” (2004) Vol 7 No. 5 The Journal of World 
Intellectual Property (2004), pp- 597 - 602

CBD (———) “Report of the Fifth Meeting of the Conference of the Parties to the 
Convention on Biological Diversity”, United Nations Environment Programme, 
Conference of the Parties to the Convention on Biological Diversity, Doc 
UNEP/CBD/COP/3/23 at para - 13.

Cullet Philippe and Jawahar Raja (2004) “Intellectual Property Rights and 
Biodiversity Management: the Case of India”, International Environmental Law 
Research Centre, Switzerland.

Emile’ Gre’nier, ‘Special Contribution : A new protocol to stop biopiracy: Worth a 
Standing Ovation?’ 

Lorna Dwyer (2008), “Biopiracy Trade and Sustainable Development”, 19 Colo. J. 
Int’l Envtl. L. & Pol’y (2008) p. 219-257



9..green thoughts

National Biodiversity Authority (2010) “The Biological Diversity Act, 2002 and 
Biological Diversity Rules”, National Biodiversity Authority, Chennai

National Biodiversity Authority (2012) “Century in ABS: Access and Benefit Sharing 
Experience from India”, Fact Sheets, National Biodiversity Authority, Chennai

Venkataraman K and Swarnalatha (2008), “Intellectual Property Rights, Traditional 
Knowledge and Biodiversity in India”, Journal of Intellectual Property Rights, Vol. 13, 
July 2008, pp 326-335.  

Werra Jacques (2009) “Fighting Against Biopiracy: Does the Obligation to Disclose in 
Patent Applications Truly Help?” Vol 42, VANDERBILT JOURNAL OF 
TRANSNATIONAL LAW, (2009), pp 143

World Wide Fund for Nature and Centre for International Environmental Law - 
WWF and CIEL – (2001) “Biodiversity and Intellectual Property Rights” Joint 
Discussion Paper, WWF International, Switzerland

Note: * Information under these heads has been taken from various published 
materials by the NBA.

 The views expressed in this article are those of the authors and do not reflect those of the 
NBA*

Prakash Nelliyat and Alphonsa Jojan ,Environmental Economist, National Biodiversity 
Authority, Chennai and Student, West Bengal National University of Juridical Sciences, 
Kolkata 

We would like to thank Dr. Balakrishna Pisupati, Chairman, NBA for his 
encouragement and suggestions in preparing this article. We are also thankful to Dr. 
Shamnad Basheer, Professor, West Bengal National University of Juridical Sciences, 
Kolkata and Mr. J. Brian, Legal Executive, NBA for providing the necessary inputs 
and comments in finalizing this paper. 

Acknowledgement

Transfer of Environmentally Sound 
Technologies: Intellectual Property Rights

Environmentally Sound Technologies (ESTs) are defined as those technologies that, 
‘protect the environment, are less polluting, use all resources in a more sustainable 
manner, recycle more of their wastes and products, and handle residual wastes in a 
more acceptable manner than the technologies for which they are substitutes’ 
(Agenda 21, UNCED). Though traditionally the ESTs were confined to ‘process and 
product technologies’ for the prevention of pollution and ‘end-of-pipe technologies’ 
for the treatment of pollution, in the context of global climate change and its adverse 
impacts, ESTs are now being considered for adaptation policies also. One of the main 
issues of contention internationally has been the transfer of ESTs from developed to 
developing countries. Since many ESTs are developed by private firms in the 
developed countries and are protected under intellectual property rights (IPRs), 
automatic transfer may not be feasible. This note provides a brief summary of 
potential modes of transfer of ESTs across firms and discusses the IPR issues 
associated with transfer of ESTs.

1. Large Firms  If ESTs are under IPR regime and the transferee is a large firm, then 
the transfer is feasible through licensing, foreign direct investment (FDI) or joint 
venture (JV).  Licensing is desirable if it is a standard technology.  FDI or JV is 
appropriate if the transfer involves infoware, technoware, organware and 
humanware.  The host country government’s main responsibility is creation of a 
TRIPS-consistent environment for IPR protection, lowering of transaction cost of 
EST transfer and promotion of an open trading regime.  Access to the ESTs on fair 
and concessional terms or/and transfers may take place under MEA obligations.

2. Small and Medium Enterprises (SMEs) If ESTs are under IPR regime and 
the transferees are SMEs, then involvement of host government, inter-governmental 
agencies such as UNCTAD and UNIDO, industry associations and industry-specific 
research institutions is needed in the form of a partnership.  This is necessary to 
overcome barriers to transfer of ESTs and their effective absorption in the host 

Modes of Transfer of ESTs

In Focus
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country. The barriers and problems are:

(i) lack of information about ESTs appropriate to domestic environmental 
standards;

(ii) need for adaptation and diffusion of borrowed technologies;

(iii) high costs of access to and transfer of ESTs because of small size, information 
asymmetry and financing problems in host country, and IPR protection and 
restrictive practices of EST suppliers in home countries;

(iv) non-internalization of environmental costs in investment and pricing decisions 
because of under pricing of resources or/and poor enforcement of 
environmental regulations in host countries;

(v) presence of positive externalities in adoption of ESTs;

(vi) development goals such as decentralized development and employment 
generation; and

(vii) addressing the last mile problem in creating  access to scattered units and units 
in remote areas.

Agenda 21 Chapter 34 suggests the following options for transfer of ESTs coming 
under IPR regime on favourable terms:

(a) compulsory purchase of ESTs from IPR holders and their transfer to developing 
countries for specified purposes on non-exclusive basis to meet their obligations 
under MEAs;

(b) government purchase at market prices from IPR holders and transfer them to 
developing countries on concessional terms to meet their “ common but 
differentiated responsibilities” (CDR) and other obligations

(c) prevention of monopoly and restrictive practices of patent holders, e.g. high 
royalties, restrictions on exports/third-party sale, tie-in sales; and

(d) financial assistance on concessional terms by governments directly on through 
UN agencies.

About 40 percent of R & D in OECD countries in 1998 was publicly funded.  Some 

resulting technologies are now available only to firms in their countries.  As part of 
international cooperation, OECD countries could give access to these technologies 
to developing countries free of cost. Conventional channels of technology transfer 
such as licensing, FDI and JV may not be appropriate under this mode because (i) 
there are many users, (ii) the technology must be made operational taking into 
account the ground realities, and (c) there will be spillovers.

3. Development Cooperation: Some ESTs developed in the North may not be 
appropriate to developing countries because of differences in factor endowments, 
size, environmental standards and other location-specific factors.  Hence, it is 
desirable to develop indigenous ESTs to meet local needs.  For easier access and rapid 
diffusion of such ESTs, it is desirable to place them in public domain.  A development 
cooperation model involving many stakeholders—firms, industry associations, 
research laboratories and governments of a host countries, suppliers of different 
components of ESTs and governments of  host countries; and inter-governmental 
organizations is needed.  The cooperation must be voluntary and mutually beneficial.  
This is possible when economies of scale and scope in the collective action result in 
cost complementarities and overall cost savings.  We need incentive structures and 
cost-sharing arrangements to induce and sustain cooperation among the different 
stakeholders.

4. South-South Cooperation : There is a need for South-South Cooperation in 
the development and transfer of ESTs.  The needs are obvious in agriculture where 
small firms dominate, operations are labour intensive, and climatic conditions are 
similar; in industries where SMEs dominate, techniques are labour-intensive and 
environmental standards are similar; and in health where most of the diseases are 
tropical and access to drugs at affordable prices is important.  Thus there is a case for 
public funding of R & D in these areas and keeping the technologies in public 
domain.  A regional cooperation agreement under FTA or economic partnership 
with support from UN agencies is an institutional option.

Further, given the smaller technological distance of LDCs from other developing 
countries (as compared with developed countries), technological imports may be 
particularly important from middle income developing countries. It may be easier 
therefore to adapt technologies used in countries that are newly industrializing 
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economies. The development of South-South technological links thus needs to be 
actively pursued

What is the ‘enabling environment’ that fosters technology transfer? One policy 
approach that has engendered great debate among commentators involves 
weakening intellectual property rights (“IPR”) protections for ESTs in countries in 
need of such technologies.  Such proposals are controversial because of their impact 
on multinational commerce and because they implicate the World Trade 
Organization (“WTO”) Agreement on Trade Related Aspects of Intellectual 
Property Rights (“TRIPS”).  TRIPS establishes minimum levels of IPR protections 
that WTO members must provide, but allows for “flexibilities”— measures designed 
to ensure that TRIPS does not unduly inhibit developing countries and least-
developed countries from pursuing certain imperative public policy goals, 
prominently including effective response to public health emergencies.  IPR 
modification approaches to technology transfer seek to exploit or expand this 
“flexibilities” exception to general TRIPS standards.

IPR incentivize innovation by allocating government-sponsored, limited monopolies 
over products or technologies to their creators for a limited period of time. In the 
context of patent rights, the relevant form of IPR when discussing ESTs, the 
government-sponsored monopoly distorts the market for the patented invention for 
the life of the patent but yields two corresponding benefits that outweigh that cost: 
first, the patent must be disclosed publicly, so that others can benefit from the advance 
in technology that is patented, and second, others are incentivized to create new 
technologies to gain access to the government monopoly and generate rents. 

The World Trade Organization (“WTO”) seeks to promote trade in goods and 
services dependent upon IPR by creating and enforcing minimum IPR standards for 
its members.  The WTO imposes these obligations through the TRIPS Agreement, 
which includes, inter alia, a requirement that patent protection extend at least 20 
years and the dual non-discrimination principles of most-favored-nation treatment 
and national treatment, which prohibit a member from discriminating in the manner 
it grants IPR to citizens of other WTO members and with respect to its own citizens.  
As a result, TRIPS facilitates trade in IPR-dependent goods and increases FDI in IPR-

Tailoring IPRs for ESTs

dependent industries.

Over its short history, TRIPS has been very controversial because of disputes over its 
effects on developing countries. Critics claim that TRIPS brings few, if any, benefits 
to developing countries and, particularly, least-developed countries, and instead 
permits exploitation and manipulation of those markets by IPR owners in ways that 
hamper, rather than promote, innovation.63 They argue that TRIPS 
disproportionately benefits those nations that already have relatively more 
resources, noting that trade flows and FDI have not changed in response to 
strengthening IPR regimes in poorer countries.64 Many critics also point to a lack of 
absorptive capacity for technologies as a likely culprit. They argue that the business 
environment, rather than a weak IPR regime, may be the primary constraint on poor 
countries seeking to develop their economies.

Another approach utilizes government engagement of the private sector to stimulate 
development and deployment of ESTs. As with the IPR modification approach, some 
argue that government promotion of ESTs positively affects private sector 
innovation and others believe the contrary. Public-private partnerships (“PPPs”) 
seek to avoid the weaknesses, and exploit the strengths, of both government and 
private sector technology transfer mechanisms. They use public resources to prevent 
failures in the private markets for research, development, and deployment of 
technology, and private sector incentives to promote efficiency and innovation.

In addition, there is a case for indigenous development of ESTs.  The need arises 
because some foreign ESTs come under IPR and at monopoly prices.  Some ESTs 
developed abroad may not meet the local requirements.  In order to overcome the 
scale and marketing problems, India must play a catalytic role in fostering South-
South cooperation in generation, adaptation and diffusion of ESTs.  India must 
spend more on environmental R&D and environmental infrastructures. India has 
the necessary scientific and technological expertise in developing ESTs to promote 
the export of environmental goods and services and to comply with domestic and 
global environmental requirements. Shift from criminal liability to civil liability with 
economic instruments, elimination of perverse incentives and pricing of natural 

Other Options
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resources based on their social costs,  fiscal incentives for development of ESTs, and 
incorporation of economic, social and environmental  objectives in policy making at 
all levels could trigger demand for ESTs  and  achieve sustainable development. 

Compiled by K.S. Kavi Kumar based on U. Sankar, ‘Environmentally Sound 
Technologies for Sustainable Development of China and India’ ,  
http://EconPapers.repec.org/RePEc:ess:wpaper:id:1384; and other sources

MULTILATERAL INSTRUMENTS FOR 
CONVENTION OF BIODIVERSITY

NATIONAL INSTRUMENTS FOR 
CONVENTION OF BIODIVERSITY

THE COMMITMENT OF INDIA TO THE CONVENTION 
ON BIOLOGICAL DIVERSITY (CBD)
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publication / presentation on environmental issues by coe faculty

Publication & Presentation

l‘Rural Migration, Weather and Agriculture: Evidence from Indian Census Data’ – Brinda 
Viswanathan and K.S. Kavi Kumar, MSE Working Paper 79, March 2013.

l‘Weather and Migration in India: Evidence from NSS Data’ – K.S. Kavi Kumar and Brinda 
Viswanathan, MSE Working Paper 80, March 2013.

lK.S. Kavi Kumar presented papers/gave lectures at the following events during the 
quarter:

l‘Addressing Long-term Challenges to Food Security and Rural Livelihoods in South Asia’, 
at Regional Workshop of Global Development Network, Colombo, 21-22 October 2012.

l‘Weather Variability and Agriculture: Implications for Long and Short-term Migration in 
India’, at MSE-LUMS Conference, Chennai, 19-20 November 2012. Also presented the 
same at Delhi Economic Conclave, 19-21 December 2012 at Delhi School of Economics.

lZareena Begum Irfan (2012), ‘Arsenic contamination in water: A conceptual framework 
of policy options with particular reference to Bengal Delta Basin’, International Journal of 
Hydrology Science and Technology, Vol. 2, No. 4, 391-401

lZareena Begum Irfan (2012) ‘Poisoning the future: Examining the Adverse Effect of 
Arsenic on Children’s Educational Achievement with an insight on the Quantitative 
Removal Techniques of Arsenic’ paper presented at The Science and Economics of the 
Environment Issues: the Twain Shall Meet seminar at Madras School of Economics organized 
in collaboration with Lancaster University Management School on November 19-20, 2012 

lZareena Begum Irfan (2012) coordinated and participated in the ‘Workshop on the 
Diagnostic Tools and Instruments for Assessing Environmental Challenges: Computable General 
Equilibrium Modeling and other Approaches’ conducted by the Madras School of Economics 
in collaboration with the South Asia Sustainable Development Department of the World 
Bank on 19-20 December, 2012

lZareena Begum Irfan (2013) to deliver a special lecture on ‘Arsenic Contamination: An 
Insight on the Qualitative and Quantitative Pathways of Decontaminating the Natural 
Toxin’ in the Ministry of Earth Sciences sponsored National Seminar on Environmental 
Science and Engineering at Easwari Engineering College, Chennai on January 10-11, 2013

lZareena Begum Irfan (2013) ‘Sustainable Buildings – A Pathway Towards Green Cities’ 
paper presented at the One-day training program on Making Green Cities: A way for 
Sustainable Urban Development at Department of Planning, School of Architecture and 
Planning, Anna University on March 22, 2013

l
on Bayesian Methods in Science’ conducted by The Institute of Mathematical Sciences on 4-
8 January, 2013 at Hotel Atithi, Pondicherry

lZareena Begum Irfan and Amanat K.Gill (2013), ‘Analyzing the Pathways to Improve 
Tiger Conservation in India’ paper presented at the Third MSE Faculty Seminar Series held 
at Madras School of Economics, January 2013

lDas, Sukanya (2012), ‘Valuation of Water Resources’, paper presented at The Science and 
Economics of the Environment Issues: the Twain Shall Meet seminar at Madras School of 
Economics organized in collaboration with Lancaster University Management School on 
November 19-20, 2012.

lPrabhakaran T. R, Das S, S. Bala Ravi B.S.,  and E.D. Israel Oliver King E.D(2012): Use of 
Contingent Valuation to Assess Farmer reference for On-farm Conservation of MinorMillets: 
Case from South India Ind. Jn. of Agri. Econ.Vol.67, No.3, July-Sept. 2012 

lDas S., Rahut D.B and Behera B(2013): Determinants of Household Energy Use in Bhutan , 
MSE seminar series, January 2013

 lBirol E, Das S (2012): 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 

th thenvironmental quality,Presented at URBIO 2012 , Oct 9  -11  , IIT Bombay

lDas S., Rahut D.B and Behera B(2012): Determinants of Household Energy Use in Bhutan, 
Energy Policy (Under Revision)

lShanmugam, K.R. (2012), ‘Discount Rate for Environmental Health Risks: A 
Comparative Study’, paper presented at The Science and Economics of the Environment 
Issues: the Twain Shall Meet seminar at Madras School of Economics organized in 
collaboration with Lancaster University Management School on November 19-20, 2012.

lSankar, U. (2012), ‘Science and Economics for Sustainable Development of India’, paper 
presented at The Science and Economics of the Environment Issues: the Twain Shall Meet 
seminar at Madras School of Economics organized in collaboration with Lancaster 
University Management School on November 19-20, 2012.

Zareena Begum Irfan (2013) participated in the ‘Bayes by the Bay - A Pedagogical Workshop 

http://mpra.ub.uni-muenchen.de/43348/1/MPRA_paper_43348.pdf
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Publication & Presentation

WORKING PAPERS/ MONOGRAPHS/ DISSEMINATIONS PAPERS FROM THE CoE AND MSE

The Distributional Impacts of Climate Change on Indian 
Agriculture : A Quantile Regression Approach
MSE Working Paper 69, Chandra Kiran B Krishnamurthy

Assessing Farmer’s Willingness to Participate in the On-farm 

Conservation of Minor Millet using Direct Compensation Payment

MSE Working Paper 73,  Prabhakaran T. Raghu, Sukanya Das, 

S. Bala Ravi and E.D.Israel Oliver King

Addressing Long-term Challenges to Food Security and
Rural Livelihoods in South Asia
MSE Working Paper 75, K.S. Kavi Kumar, 
Kamal Karunagoda, Enamul Haque, 
L. Venkatachelam and Girish Nath Bahal

Science and Economics for Sustainable 
Development of India

MSE Working Paper 76, U.Sankar

‘Weather and Migration in India: Evidence from NSS Data’
MSE Working Paper 80, K.S. Kavi Kumar and Brinda Viswanathan

Green Economy - Indian Perspective.
K.S.Kavi Kumar, Ramprasad Sengupta, Maria Saleth, 
K.R.Ashok and R.Blalsubramanian with 
inputs from Brinda Viswanathan and Sukanya Das
MSE Monograph - 23

Estimation and Forecast of Wood Demand and 
Supply in Tamil Nadu

K.S. Kavi Kumar, 
Brinda Viswanathan and Zareena Begum I 

MSE Monograph - 24

Economics of Natural Resources - 
A Concept Note by Rabindra N. Battachariya
CoE Dissemination  Paper – 22 , Rabindra N. Battachariya 

Travel Cost Method   -  Sukanya Das
CoE Dissemination  Paper – 23 , Sukanya Das 
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Events 

Event Photographs

A two-day conference on, ‘The Science and Economics of the Environment Issues: 
The Twain Shall Meet’, was held during 19-20 November 2012 at MSE. The 
conference was organized by MSE in collaboration with Lancaster University 
Management School, UK. As part of the conference, the South Indian Chamber of 
Commerce and Industry also collaborated in organizing a panel discussion on business 
interests in environmental management. Several CoE/MSE faculty members, 
including former MSE Director – Dr. D.K. Srivastava, presented papers during the 
conference. 

A two-day training workshop on, ‘Diagnostic Tools and Instruments for Assessing 
Environmental Challenges – Computable General Equilibrium Modeling and Other 
Approaches’, was held during 19-20 December 2012 at MSE. This workshop aimed to 
(i) train and share information (context, methodology and findings) of the work done 
by the World Bank on using CGE Modeling and Other Approaches over the last few 
years, and (ii) bring together other researchers/scholars working in similar areas to 
train and share their work. The workshop was attended by a large number of senior 
applied researchers from various universities/research think tanks in India.

ndA project review workshop was organized on 2  March 2013 at Madras School of 
Economics, Chennai on “Economy-wide Impacts of Pollution in India: Meta 
Analysis.” The workshop was attended by different stakeholders including officials 
from MoEF, New Delhi, CPCB, Regional Office, Bangalore; and academicians from 
various institutes such as IGIDR, MIDS, and MSE.

A three-day training program on, ‘Environmental Fiscal Reforms: International 
Experience and Relevance for India’, was organized during 6-9 March 2013 at MSE. 
The program was attended by officers from the Government of India, the 
Government of Tamil Nadu and several other institutions. Several eminent 
researchers working in this field – including Prof. Sankar, Prof. D.K. Srivastava, Prof. 
Paul Appasamy, Dr. Rita Pandey, Dr. Joyashree Roy, Dr. Surender Kumar and CoE 
faculty members, gave lectures during the program. 
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