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Indiawas one of the first 
Asian countries to invest in agricultural 
biotechnology research and to set up a 
biosafety system to regulate the approval of 
genetically modified (GM) crops. Despite the 
Government of India’s acknowledged interest 
in encouraging growth in the biotechnology 
sector and the increasing number of research 
initiatives in the public and private domains, 
the approval of new applications of transgenic 
crops has been rather slow.

The country has only approved one 
GM crop, Bt (Bacillus thuringiensis) cotton, 
which was planted on 1.3 million hectares 
by 1 million farmers in 2006. There are 
several other GM crops and traits in the 
biosafety regulatory pipeline. At the same 
time, an increasing number of ministries and 
government departments are getting involved 
in biosafety, marketing, and trade regulations. 
As a result, the Indian agribiotech sector is in 
a transition phase both in terms of research 
applications and the regulatory framework. 

In this context, the International Food 
Policy Research Institute under the South  

Asia Biosafety Program (SABP) organized a 
policy dialogue on August 24 and 25, 2006, 
in New Delhi, India, in collaboration with 
the Research and Information System for 
Developing Countries (RIS). The dialogue was 
designed to provide a platform for national and 
international economic experts and important 
Indian stakeholders to discuss economic 
considerations related to biosafety and 
biotechnology in India. These proceedings are 
a summary of the discussions held during the 
dialogue. 

The policy dialogue highlighted the 
following six critical economic issues and 
associated recommendations on biotechnology 
and biosafety regulations in India: 

1) The cost and stringency of the current 
regulatory system and its impact on the 
overall growth of the sector calls for 
further examination. 

2) The relevance and economic feasibility 
of the proposed mandatory labeling 
regulation of GM food and feed in 
India is largely questioned by policy 
specialists and economists.
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3) The compliance with and enforcement 
of post-release regulations have to be 
addressed, particularly with regard 
to insect-resistance management and 
illegal seeds.

4) The existing research and application 
competence (including capacity for 
developing crops of Indian priority) 
and consumers’ and farmers’ ability 
to understand and adopt agricultural 
biotechnology need to be strengthened.

5) There is a lack of clarity on GM food 
import approval, and segregation 
strategies for non-GM crops should 
be encouraged to maintain all export 
opportunities while allowing the 
beneficial use of safe GM technology for 
Indian farmers.

6) The limited clarity, transparency, and 
leadership in the regulatory procedure 
mean that better coordination is 
required across all ministries to adapt 
policies to manage environment, 
agriculture, consumer, and trade issues 
together. 

More generally, the conference revealed 
the need for a better convergence of the 
Indian government’s overall objectives on 
agricultural biotechnology in terms of the 
agricultural development process, the federal 
regulatory framework, and the capacity 
needed to provide safe access to approved 
biotechnology innovations to Indian farmers.

As a response to these critical policy 
issues, the Government of India should 
consider conducting policy research to 
evaluate the benefits and costs of different 
biosafety and biotechnology regulatory options 
for transgenic crops and the products derived 
thereof, in order to maximize the economic 
potential of agricultural biotechnology for all 
Indian farmers and consumers in a safe and 
responsible manner.  
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Dr. Ashok Gulati
Director in Asia
International Food Policy Research Institute (IFPRI)
India

Dr. Gulati welcomed all the participants and noted that 
the monsoon season in India has exhibited different 
forms: either there is very little rain in some parts of the 
country, causing drought, or too much rain, resulting in 
floods. He called for agricultural technologies that can 
help farmers in such drastic situations.

Dr. Gulati provided some background on IFPRI, 
saying that while the Institute is one of the 15 centers 
of the Consultative Group on International Agricultural 
Research (CGIAR), its function goes beyond hard-core 
sciences. IFPRI is actively involved in various science 
and technology initiatives, from direct applications to 
the consumer’s point of view. He mentioned that IFPRI’s 
upcoming “From Plate to Plow” conference in New Delhi 
will address issues related to consumers, the supply 
chain, and trade.

IFPRI’s New Delhi office was inaugurated in March 
2005 by the prime minister of India, Dr. Manmohan 
Singh, who took the opportunity to challenge the 
scientific community by saying: “In India we need a 
better understanding of the problems of agriculture and 
of how the infusion of technologies can help us in this 
regard.” Part of IFPRI’s response to this challenge has 
been the co-organization of this policy dialogue.

Dr. Nagesh Kumar
Director General
Research and Information System for Developing 
Countries (RIS)
India

Dr. Kumar called this a very timely and important 
initiative and said that RIS was very pleased to 
join hands with IFPRI and the South Asia Biosafety 
Program (SABP) to organize this dialogue. He said 
that biotechnology is emerging as an important core 
technology in India in parallel with other important 
technologies like information and communication 
technology. However just like any other new technology, 
biotechnology is not free of challenges. In particular, 
agricultural biotechnology faces new issues related 
to biosafety regulations and consumer acceptance. 
This dialogue is very important in bringing together 
different stakeholders to discuss the ways and means of 
addressing these challenges.

Dr. Kumar said that RIS has been very active 
in tackling the biotech revolution since 1987. RIS
regularly publishes a journal, the Asian Biotechnology 
and Development Review, and has also organized 
discussions and dialogues among stakeholders. As part 
of this initiative, RIS is very happy to collaborate in this 
conference as well.
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Dr. Nagesh Kumar, Director 
General, RIS, discusses how 

agricultural biotechnology 
faces new issues related to 

biosafety regulations and 
consumer acceptance.



Dr. Mark W. Rosegrant
Director
Environment and Production Technology Division
IFPRI
U.S.A.

Dr. Rosegrant welcomed the participants and gave an 
overview of the South Asia Biosafety Program (SABP), 
which is a communications and policy program operat-
ing in India and Bangladesh, and is funded by the United 
States Agency for International Development (USAID)
and coordinated by IFPRI and Agriculture and Biotech-
nology Strategies (AGBIOS) in Canada. SABP works 
through a combination of public and private consulta-
tions, is responsive to local needs, and is designed to 
add value to existing regulatory, communications, and 
policy capacities within India and Bangladesh.

Dr. Rosegrant provided an overview of the projects 
undertaken by IFPRI in India as part of SABP. The 
IFPRI team leads economic analyses of domestic and 
international biosafety and biotechnology policies for 
agricultural biotechnology in India and Bangladesh. It 
has also initiated an analysis of the effects of mandatory 
labeling of GM food in India, and has designed and 
organized this policy dialogue in coordination with RIS.

Dr. Rosegrant stated that the main objectives of 
this biosafety and biotechnology conference are i) to 
strengthen understanding and awareness among key 
national and regional policymakers on the application 
of biotechnology, and ii) to identify significant gaps and 
priority constraints. It also intends to build consensus 
among key national and regional policymakers and 
policy shapers on the critical trade-offs associated 
with genetically modified organisms (GMOs) and 
biotechnology in developing countries like India. 

Keynote Speech

The Honorable Dr. G. K. Chadha
Member
Office of the Prime Minister of India’s 
Economic Advisory Council 
India

Dr. Chadha made two introductory remarks. First, 
he said it is important to differentiate the economic 
optimum from the reality associated with political 
constraints—the political economic aspect. Secondly, 
he emphasized the fact that the economic aspects of 
biotechnology and biosafety regulations are very timely 
issues. He further noted that the prime minister is 
worried about Indian agriculture—and is convinced that 
new sciences matter. 

Dr. Chadha said that in the last four to six years, 
the yield levels of major crops have stagnated, and 
in general in the last decade, India’s main crops have 
shown meek or feeble growth in yield rates. For him, 
biotechnology has significant potential because of 
its possibility to improve nutritional quality, increase 
resistance to abiotic stresses (drought and salinity), and 
increase insect or virus resistance.

Dr. Chadha explained that in the past, the standard 
model used by most analysts followed “doomsday” 
predictions based on divergences between population 
growth and food production growth. Then the Green 
Revolution came to the rescue. But the technologies 
developed at that time—and which have been dominant 
since—are based on irrigation and chemical uses, with 
growing costs to the environment. Therefore, he empha-
sized that the question to ask is whether such a situa-
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“Biotechnology has significant potential 
because of its possibility to improve 

nutritional quality, increase resistance to 
abiotic stresses (drought and salinity), and 

increase insect or virus resistance.”
— The Honorable Dr. G. K. Chadha

Honorable Speaker Dr. G. K. Chadha (left), Member, Office of the Prime Minister 
of India’s Economic Advisory Council, greeted by Dr. Ashok Gulati (center), 
Director in Asia, IFPRI, and Dr. Mark Rosegrant (right), Director, EPTD, IFPRI.



PART  1  •  WE L C O M E A N D O P E N I N G  R E M A R K S

“Investment in the public and private 
sectors must target the crops and 
traits with the highest social benefits.”

— The Honorable Dr. G. K. Chadha

tion can be sustained. Especially when one observes 
that food and feed demand is growing and the structure 
of demand is changing, Dr. Chadha argued that some-
thing had to be done to avoid a new famine in India. 

He explained that in a recent farmer survey in 
India designed to assess the degree of debts, farmers 
were asked whether they were interested in staying in 
agriculture. Close to 50 percent responded that they 
wanted to get out of agriculture as a profession. But 
India has to maintain a strong agricultural sector, Dr. 
Chadha argued, because the Indian economy is still 
quite dependent on agriculture.

In this context, he observed that there are two 
major issues facing Indian agriculture: water depletion 
and the use of chemicals that create pollution. 
These two issues point to the need for developing 
biotechnology for the future of Indian agriculture. But 
Dr. Chadha also noted that technology does not grow in 
a vacuum; it grows in a socioeconomic context. 

He further observed that there are three necessary 
steps for a technology to be successful:

1) There has to be a research breakthrough. 
Currently the distribution of biotechnology 
research and development is skewed: the 
United States dominates, and there are few 
other major players. India is left behind. 

2) There has to be an adoption breakthrough. 
Currently, there are many problems. The effect 
of agricultural biotechnology on producers, 
consumers, trade, and the environment needs 
to be intensively studied and debated.

3) There is a need for extending the technologies 
to the smallest farmer, which can be done by 
strengthening the extension system. 

Dr. Chadha noted that currently the world is divided 
in two camps: those for and against biotechnology. 
According to him, it is the duty of policymakers to 
put things together and make the right decisions. He 
noted that they are faced with three relevant questions: 
Is biotechnology economically justified? Is it socially 
desirable? And is it politically feasible? He also said 
that there are a number of ethical and other related 
considerations.

Dr. Chadha formulated the hope that this 
discussion would provide a better understanding of 
these issues in an open-minded setting. In particular, 
he emphasized two important issues. First, he said 
questions related to knowledge transmission, education, 
and genetic literacy are of the utmost relevance. 
Second, he said investment in the public and private 
sectors must target the crops and traits with the 
highest social benefits. He concluded that what is 
needed in India is an enabling policy environment. It will 
work if all ministries are involved in the discussion in a 
transparent manner. 

Dr. G. K. Chadha delivers the Keynote Speech.
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Chair Dr. Mangala Rai
Director General
Indian Council for Agricultural Research (ICAR)
India

Dr. Rai said that India is home to 17 percent of 
the world’s population but only owns 2 percent of 
global water resources. In this context, agricultural 
technologies (such as biotechnology) that can help 
address the challenges of droughts, salinity, and low 
productivity are particularly important for India. 

While research and development on crops and 
traits relevant to the Indian context is very important, 
Dr. Rai noted that the economic aspects of agricultural 
biotechnology also matter. When assessing agricultural 
biotechnology, a rational approach should be adopted. 
In particular, policymakers would benefit from 
understanding costs and returns, and from evaluating 
risk and benefit ratios. Dr. Rai further emphasized the 
fact that no production technology is without risks.

Economic Impacts of 
Transgenic Crops in 
Developing Countries

Dr. Terri Raney
Senior Economist
Food and Agriculture Organization of the United Nations 
(FAO)
Italy

Dr. Raney started the presentation with a review of 
historical lessons from the Green Revolution to the Gene 
Revolution. She indicated that global crop production 
has doubled since 1960 while the land under cultivation 
has only increased by about 10 percent. 

Economic studies on the impact of the Green 
Revolution on farm incomes, wages for farm laborers, 
demand for off-farm services (such as construction and 
clothing), food prices, and overall economic growth 
confirm that investments in agricultural productivity 
have enormous payoffs in terms of human well-being. 

But the question remains whether or not the 
Gene Revolution can replicate the successes of the 
Green Revolution. The Green Revolution was based on 
research conducted in the public sector that aimed 
to provide public goods to be distributed through 
public extension systems to reach poor farmers in 
poor countries. In contrast, the research engine of 
the Gene Revolution is largely based in the private 
sector, which creates innovations for profit, holds new 
technologies under patents, and distributes its products 
through market mechanisms. As a consequence, these 
technologies may not respond to the needs of poor and 
marginalized farmers. In particular, it is clear that there 
is a lack of biotechnology research on orphan crops. 
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“National and international 
research organizations must 
play a more active role in 
order to make these new 

technologies beneficial for 
poor populations.”

—Dr. Terri Raney

National and international research organizations must 
play a more active role in order to make these new 
technologies beneficial for poor populations. 

In fact, public-sector organizations willing to 
participate in the Gene Revolution face a number 
of obstacles, including biosafety and food safety 
regulatory requirements, the cost of which can be 
prohibitively high. There are a number of potentially very 
valuable technological innovations developed by public-
sector institutions in developing countries that are not 
even being evaluated for regulatory approval because 
the institutions lack the necessary funds to comply with 
these requirements. 

Dr. Raney then reviewed the global production 
scenario of transgenic crops, and provided a synthesis 
of existing ex-post empirical analyses of the economic 
effects of transgenic insect-resistant cotton at the farm 
level in developing countries. She said Bt cotton is 
considered the most successful transgenic crop, both 
because of its adoption in a large number of developing 
countries, and because of its successful use by a 
very large number of small-scale farmers, especially 

in India (Tables 
1 and 2). The 
two main lessons 
she draws from 
these economic 
farm surveys are 1) 
the impact of agricultural 
biotechnology largely 
varies across countries, regions, 
seasons, and time, and 2) on average, it 
has provided significant benefits for poor farmers in all 
developing countries adopting it. 

Dr. Raney noted that the issue of intellectual 
property rights should be addressed by enhanced 
competition; if more companies and more public 
institutions create technological innovations, the price 
of these innovations will go down and thus become 
accessible to more farmers in developing countries.

She summarized some of FAO’s ongoing 
biotechnology projects, including its efforts to facilitate 
public–private partnerships, capacity building, and 
support for public research on orphan crops.
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Table 1.  Performance Advantages of Bt Cotton from Various Developing Countries

China Argentina Mexico South Africa India

Net yield    kg/ha (%) 523 (19) 531 (33) 165 (11) 237 (65) 415 (34)

Chemicals       $/ha (%) –230 (–67) –18 (–47) –106 (–77) –26 (-58) –48 (–41)

Seeds       $/ha (%) 32 (95) 87 (530) 58 (165) 14 (89) 60*(17)

Net returns       $/ha (%) 470 (340) 23 (31) 295 (12) 65 (299) 133 (69)

*Total other costs.
Sources:  China: Pray et al. 2002; Argentina: Qaim and de Janvry 2003; Mexico: Traxler et al. 2003; South Africa: Bennett, Morse , 

and Ismaël 2003; India: Qaim et al. 2006.

Table 2.  Bt Cotton Performance by State, India

Average Maharashtra Karnataka Tamil Nadu Andhra Pradesh

Net yield    kg/ha (%) 415 (34) 383 (32) 813 (73) 581 (43) –40 (–3)

Chemicals       $/ha (%) –48 (–41) –46 (–44) –44 (–49) –71 (–73) –30 (–19)

Seeds       $/ha (%) 60 (17) 40 (15) 51 (19) 23 (5) 35 (13)

Net returns       $/ha (%) 133 (69) 100 (56) 291 (172) 266 (229) –75 (–40)

Source:  Qaim et al. 2006.
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“Some of the challenges faced by the biotech industry [include] the high 
costs and time required for product development and gaining regulatory 

approval, consumer acceptance issues, and lack of partnership 
arrangements between public and private institutions…”

—Dr. Arvind Kapur

High Cost of Biosafety 
Regulation, an Impediment 
to Introducing Technology in 
Smaller Crops

Dr. Arvind Kapur
Managing Director
Nunhems India Pvt. Ltd
India

Dr. Arvind Kapur compared the “evolutionary” and “revo-
lutionary” options for plant breeding. Evolutionary meth-
ods include germplasm-based breeding, varietal breed-
ing, pedigree breeding, and G x E interactions. These 
are typically slow, random procedures with stability 
and sustainability limitations. In contrast, revolutionary 
methods include accession of genes, genetic transfor-
mation, accelerated introgression, and marker-assisted 
breeding. The revolutionary methods are fast, specific, 
and stable compared to evolutionary methods. 

In view of a rapid shift in the environment, the 
development of resistance to existing pest-control 
methods, and population and pollution challenges, there 
is a growing need to produce more with less resources. 
Hence, revolutionary breeding methods are of extreme 
importance in this context. 

Dr. Kapur emphasized the need to develop 
improved vegetable varieties through biotechnology. 
Some of the main challenges associated with vegetable 
crops are the appearance and taste of the crop, which 
is affected by a significant use of pesticides, highly 
segmented and fragmented growing areas, shelf-
life (perishable) factors, and a high vulnerability to 
abiotic and biotic stresses. It is important to note that 
unlike field crops, vegetables do not have high seed 
requirements, and thus technology could spread more 
easily. Biotechnological interventions for small crops 
such as vegetables can help address some of these 
challenges, particularly reducing the use of pesticides. 
Pest resistance would also have the advantage of 
increasing the quality of vegetables through the 
reduction of pesticide residues, for example, providing 
a benefit to producers and consumers. There is a clear 
need for more research on these crops.   

Dr. Kapur also discussed some of the challenges 
faced by the biotech industry, including the high 
costs and time required to develop products and gain 
regulatory approval, consumer acceptance issues, 
and lack of partnership arrangements between public 
and private institutions in India. He estimated that 
the average time required for the development of a 
transgenic crop is seven years and the average cost 
of development is US$7 million. He said the gestation 
period, regulatory complexities, and turnover period are 
much lower in the pharmaceutical biotechnology sector 
than in the agricultural biotechnology sector. 

Dr. Arvind Kapur, Managing Director, Nunhems India, Pvt. Ltd, India.
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Illegal Seeds and Regulatory 
Costs of Bt Cotton in India

Dr. Bharat Ramaswami
Professor
Indian Statistical Institute (ISI)
India 

Dr. Ramaswami indicated that despite investments and 
rigid regulatory regimes, illegal seeds are rampant in 
many developing countries like Brazil, China, and India. 
Illegal seeds are seeds that have not gone through 
biosafety regulation and received official approval.

He summarized a study conducted by the ISI in 
Gujarat in 2005 on the illegal spread of Bt cotton 
(Table 3 and Table 4):

• In Gujarat legal Bt hybrids are grown on less 
than 0.4 million acres while illegal Bt hybrids 
were found to be grown on 2 million acres.

• Biosafety laws and approvals are controlled by 
the central government while their enforcement 
is the responsibility of state governments and 
local officials.  

• In Gujarat, the state government has not been 
able to play an effective role in enforceability.

• India’s Seed Act does not apply to farmer-
to-farmer exchange. Illegal seeds are sold 
throughout the state in bags without a company 
seal or purchase bill. Thus traceability and 
enforceability are significant challenges. 

• The market for both legal and illegal seeds 
in 2004 was found to be non-competitive. 
Excluding F2 seed, illegal Bt costs 74 percent of 
legal seed. 

• In terms of yield, illegal Bt hybrids are well 
adapted to local conditions and do as well if not 
better than legal Bt hybrids.

• The study indicates a significant reduction in 
pesticide use by illegal and legal Bt growers. 
(It should be noted here that this study only 
covered one Indian state and one season.)  
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Table 3.  Cotton Production in Gujarat, India

2000–2001 2001-2002 2002-2003 2003-2004 2004-2005 2005-2006
(estimated)

Area 
(million acres)   3.97 4.29 4.02 4.00 4.69 4.94

Production 
(million bales lint)* 1.16 1.70 1.68 4.50 7.34 8.50

Productivity 
(kg/acre) 49 67 71 190 264 310

*1 bale = 170 kg

Source:  Dr. Bharat Ramaswami.

Table 4.  Diffusion of Bt Cotton in India

Year Illegal Legal

2002 0.1 0.1

2003 0.6 0.25

2004 2 1.23

2005 5 3.2

Source:  Dr. Bharat Ramaswami.

“Illegal seeds are decreasing returns to 
developers, thus discouraging them from 
investing in new technologies.”

—Dr. Bharat Ramaswami
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Dr. Ramaswami noted that these results give rise 
to two subsequent research questions: 

1. Is it impossible to enforce biosafety regulations 
in a country like India? If enforcement is a 
problem for a large number of small farmers, 
he further noted, what strategies can be 
employed? Should approval of transgenic crops 
be halted until biosafety enforcement capacity 
is built up? Dr. Ramaswami explained that illegal 
seeds today are hybrids that are produced 
manually, requiring a complicated network of 
educated seed producers. As a result, cotton 
seed production takes time, and requires a 
well-trained network of experts that cannot 
possibly be hidden. State governments have 
the information to stop the production of illegal 
seeds, and some Indian states have effectively 
managed to limit their dispersion. The main 
factor explaining why these particular states 
were successful in controlling illegal seed 
dispersion is their political will, which depends 
on the presence or absence of powerful seed 
companies pushing for better control. 

2. Is it socially beneficial to stop the diffusion 
of illegal seeds?  Though the low quality of 
the seeds was not found to be significant in 
Gujarat, and the expression of the Cry 1AC
gene was similar for legal and illegal seeds, 
Dr. Ramaswami argued that illegal seeds 
are decreasing returns to developers, thus 
discouraging them from investing in new 
technologies. 

Lastly, Dr. Ramaswami noted that one of the main 
problems is the inconsistency of the Indian government: 
it tends to be pro-monopoly when encouraging research 
and anti-monopoly after product development.

Regulations and the Private 
Sector in India

Mr. R. K. Sinha
Executive Director
All India Crop Biotech Association
India 

Mr. Sinha gave a historic overview of the seed industry 
in India, indicating that private seed companies played 
a minimal role from the 1960s to the early 1980s due 
to an emphasis on research and development (R&D) in 
the public domain as well as restrictions, germplasm 
exchange, and foreign ownership. From the mid-1980s 
through the 1990s, the seed industry boomed as a 
result of several government initiatives that allowed 
foreign direct investment and better importation of 
improved varieties and breeding lines, combined with 
liberalization of trade regulations. 

Currently, Mr. Sinha explained, the private sector 
accounts for 70 percent turnover in seed domestically 
and has gained international recognition (Figure 1). 
Almost one-third of Indian seed companies have global 
technology/financial partners. Private seed companies 
are spending 10-12 percent of their turnover in R&D,
and the R&D budget of medium-size companies is 
growing at 20 percent per annum. 

Dr. Bharat Ramaswami, Professor, 
Indian Statistical Institute, India, 
discusses illegal seeds and the 

regulatory costs of Bt cotton in India.
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Mr. Sinha listed some of the challenges faced by 
private seed companies in India: 

1. To create sustainable and mutually beneficial 
public–private partnerships to exploit the 
immense opportunities available. 

2. To increase investments in R&D in order to 
indigenously develop new technologies while 
importing new and appropriate technologies 
from abroad, especially for ‘future generation 
seeds.’

3. To substantially increase the gains from trade 
(both export and import) from seeds of superior 
quality.

Mr. Sinha suggested that to address these 
challenges, the seed industry requires an enabling 
legislative and policy environment and a regulatory 
framework that is flexible, responsive, transparent, 
and predictable. He emphasized a need for greater 
consumer education, consumer protection, and the free 
flow of science-based information to farmers. 

Furthermore, Mr. Sinha discussed a few critical 
regulatory issues. Regarding intellectual property rights, 
he believes that more needs to be done to balance 
patent rights and farmer rights. Recent regulatory 
decisions made at the Cartagena Protocol on Biosafety 
should be the object of rigorous cost–benefit analysis. 
In particular, regulations on labeling, documentation, 
liability, transboundary movement, and adventitious 
presence will play a significant role in the development 
or decline of agricultural biotechnology. He argued 

that more needed to be done in India on food safety 
regulation. And last but not least, event-based approval 
is now accepted for cotton in India, but it should also 
apply to other GM events.

Open Discussion

• A comment was made regarding the economic 
effects of Bt cotton in Andhra Pradesh (AP). 
The Andhra Pradesh-Netherlands Biotechnology 
Programme sponsored a social science program 
on the qualitative and quantitative impacts of Bt 
cotton technology in four AP districts. It found that 
70 percent of the AP area is devoted to Bt cotton, 
that yield increased by 15-30 percent with Bt cotton, 
that income levels have also increased compared 
to non-Bt, and that negative income is less likely. 
Interestingly, labor inputs have increased in all Bt 
cotton fields, but at the same time labor income 
has also increased. Pesticide consumption has 
decreased, resulting in an improved health condition 
of farmers and less investment in health care.

• Dr. Raney was also asked what the Food and 
Agriculture Organization of the United Nations (FAO)
plans to do for orphan crops. Dr. Raney responded 
that agricultural biotechnology cannot do everything; 
the problem is that orphan crops do not attract 
much attention from donors. FAO is not a funding 

“The seed industry requires 
an enabling legislative and 

policy environment and 
a regulatory framework 

that is flexible, responsive, 
transparent, and 

predictable.”
—Mr. R. K. Sinha
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Figure 1.  Contribution of Seed Industry to Indian Agriculture

Source:  R. K. Sinha.
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institution, but works with funding institutions to 
target their efforts toward critical public needs. The 
chair of the session, Dr. Rai, noted that orphan crops 
are being let down, even though they provide genetic 
material for other crops. Dr. Rai said the Indian 
Council for Agricultural Research (ICAR) is willing to 
spend US$70 million on orphan crops.

• The discussion also addressed the relevance of 
agricultural biotechnology for poor farmers. India’s 
public sector is constrained because of limited 
research and development funding and may not 
be able to help agricultural biotechnology reach 
the poor. The consensus of the audience was that 
genetic engineering is a technology, and as such 
cannot solve all the problems. Transgenic crops can 
support farm-level productivity growth provided they 
are used properly in the right context. 

• A participant argued that agricultural biotechnology 
benefited industry more than farmers due to the 
lack of crop insurance and the non-availability of 
credit, and asked what should be done to address 
this issue. Dr. Raney answered that the government 
should be able to help provide wider access to 
insurance and credit institutions to improve the 
situation for farmers.

• The issue of increasing farmers’ acceptability of agri-
cultural biotechnology was also raised, particularly in 
view of media campaigns treating GM crops as ter-
ribly dangerous, therefore influencing the perception 
of farmers on the use of GM crops. This situation is 

due to a failure to communicate the correct informa-
tion to them, particularly regarding the proper use of 
pesticides, the best agronomic practices, and so on. 

• A dialogue was initiated about Bt cotton seed 
prices. At least in recent years, China seems to have 
much lower seed prices than India. Dr. Raney noted 
that seeds are expensive due to royalties paid to 
Monsanto Inc. in India compared to the seeds sold 
in China and that competition should be enhanced to 
avoid such price increases. The introduction of the 
first public Bt gene in India in 2006 was also seen as 
an important step toward cheaper technology in the 
future. A participant noted that Maharasthra Hybrid 
Seeds Company Ltd has the capacity to provide 
other genes that can be imported and to make them 
affordable to the farmers but may not have the 
incentive to do so. 

• Regarding new investment in technologies, a 
participant asked what should be the proper balance 
between the public and private sectors in India in 
terms of covering the cost of commercializing new 
varieties. One participant recognized that there is a 
high demand for the development of new varieties, 
but that private companies often face time and 
regulatory constraints. The development of a new 
crop from patent to technology development to 
commercialization takes 10 years, and even after 
this significant investment, is still not guaranteed to 
receive approval. Hence the timing of the release of 
particular varieties is crucial.  

PART  2  •  S E S S I O N  1 .  E C O N O M I C E F F E C T S O F  B I O S A F E T Y  R E G U L A T I O N S :  T H E  P R O D U C T I O N S I D E

“[There is also] a need for greater consumer 
education, consumer protection, and the free flow of 
science-based information to farmers.”

—Mr. R. K. Sinha

Mr. R. K. Sinha, Executive Director, All India Crop Biotech 
Association, India, discusses agricultural biotechnology 

regulations and role of private sector in India.
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• A need to integrate the Indian Council for Agricultural 
Research and private-sector activities was identified. 
Dr. Kapur noted that there is a need to bring 
researchers and the public and private sector 
together and to share the burden of regulations 
and research investment costs. Moreover, the 
development of products for the public interest, like 
drought-resistant minor crops or crops to support 
the livelihood security of people, can only be 
achieved through public–private partnerships.

• Regarding the seed industry and the spread of 
illegal seeds, questions were raised about the role 
and responsibility of official Bt seed companies. If 
farmers adopt these illegal seeds, it is because of 
the high price of legal seeds, despite the fact that 
the Indian seed industry is very competitive. One 
participant noted that some farmers were buying 
expired seeds from branded companies without 
knowing it, and so farmers might also not be well 
informed about the types of seeds they purchase. 
Another participant wondered whether the private 
companies should be held liable in case of problems 
(due, for instance, to potential unwanted effects) 
with illegal seeds. 

• Dr. Ramaswami noted that there is a need to control 
the seed-industry monopoly, but that there is no 
justification in excusing any seed from undergoing 
regulatory approval. He also argued that there are 
issues relating to extension systems that should be 
addressed in the seed industry. A participant noted 

that Dr. Ramaswami’s study estimated a Rs. 750 
willingness to pay for legal Bt cotton seeds, and that 
this total was equal to the new price cap implement-
ed in India on those seeds. He wondered whether 
this meant that with this new price cap, illegal seeds 
would not be sustainable in the market. Dr. Ramas-
wami answered that the price of illegal seeds has 
declined even more since the introduction of the 
price cap and that the price cap was another way for 
the government to fight against the monopoly. 

• To conclude, one participant commented that India 
has perhaps the most exhaustive regulatory regime 
in the world, but despite this there are an estimated 
5 million acres of illegal crops, according to Dr. 
Ramaswami’s presentation. This situation creates a 
challenge to regulators from the state government.

• Finally, a participant argued that there was a need 
for companies and the public sector to be more 
transparent with consumers and the general public 
to avoid apprehension, particularly with regard to 
Bt crops. He remarked that he did not understand 
why there would be any opposition to labeling; not 
labeling would mean that there was something to 
hide. Another participant asked whether with the 
current market systems, it was possible to segre-
gate the seeds for labeling: How will the government 
implement segregation? These questions led into the 
following sessions of the conference.

Dr. Mangala Rai (left), Director General, ICAR, India, and 
Dr. Terri Raney (right), Senior Economist, FAO, Rome, focus 
on the queries from participants during the open forum.
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“Agricultural technologies (such as biotechnology) that can 
help address the challenges of droughts, salinity, and low 

productivity are particularly important for India.”
—Dr. Mangala Rai 



Chair Dr. S. R. Rao
Advisor
Ministry of Science and Technology
Government of India

Labeling, Segregation, 
and Traceability of Genetically 
Modified Food: An Overview 
of the Economic Effects in 
Developed Countries 

Dr. Peter W. B. Phillips 
Department of Political Studies, and 
Associate Member, Faculty of Agricultural 
Economics
University of Saskatchewan 
Canada 
(presented by Dr. Guillaume Gruere, Post-Doctoral Fellow, IFPRI)

Dr. Phillips first noted that the introduction of biotechno-
logically modified foods has compounded pre-existing 
difficulties in the food system. It has sensitized consum-
ers in many developed countries, leading to new and 
different demands for quality assurance from the supply 
chain; retailers at times have led this effort and at times 
have followed. Equally problematic, he argued, is that 
agricultural biotechnology has been adopted most 

extensively in products that are heavily traded and in 
countries that are major exporters (Table 5). 

Dr. Phillips explained that, while all countries 
require labels on foods that have been nutritionally or 
compositionally changed or that have new allergens, 
other parts of their labeling systems vary widely. A
first group of countries (such as Canada and the United 
States) relies on firms to voluntarily label to provide 
consumers with a choice. A second group of countries 
(such as Japan, Australia, and New Zealand) require 
labels for detectable proteins exceeding some tolerance 
(e.g. >1 percent); highly processed foods are usually 
exempt as there are no detectable proteins. One region, 
the European Union, is moving toward requiring labels 
for any GM food or ingredient, whether detectable or 
not (this system is still emerging). He observed that 
so far, the cost of these systems has been modest, 
as assured GM-free supplies are generally available 
somewhere. But as agricultural biotechnology spreads, 
he noted that there will be fewer assured markets and 
differentiation strategies will become more important. 

Dr. Phillips noted that the presence of GM content 
in the global food system raises a number of issues, 
involves a number of actors, and can be addressed 
through a number of remedies. He characterized this 
as the “Rule of Three” as shown in Table 6. The system 
is challenged to deal with risk, uncertainty, and liability 
related to GM elements. Given the pre-existence of a 
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SESSION 2. MARKETING REGULATIONS
OF GM FOOD: THE CONSUMER SIDE

Table 5.  Global GM Production and Trade, 2002

# states 
producing

% exports 
GM # importers

Maize/corn 8 85% 181

Soybeans 4 65% 128

Canola 2 45% 70

Cotton 8 67% 57

Source: P. Phillips.



complex and already highly governed supply chain, 
government, industry, and society are each likely to 
have a role to play. Apart from labeling, Dr. Phillips 
explained, agrifood systems within the framework 
of the Organization for Economic Cooperation and 
Development (OECD) have adopted a range of strategies 
related to segregation, identity preservation, and 
traceability to handle the issues.   

First, segregation systems are created and oper-
ated under the direction of the state. Dr. Phillips noted 
that they are initiated by regulators to avoid co-mingling 
of unsafe products in the food supply. They involve con-
tainment rules, a one-way flow of information from the 
producer to the regulator, and full and complete auditing 
by regulators or their agents. Non-compliance leads 
to criminal prosecution and sometimes civil litigation. 
While there is no imperative for these systems to gener-
ate profits (because the government sets them up), he 
argued that firms usually cease production of a segre-
gated product unless the benefits exceed the cost. 

Second, identity-preserving production and 
marketing systems (IPPM) are fundamentally private 
ventures. Dr. Phillips explained that they are designed 
to assure a specific quality (but not safety, which is 
dealt with by segregation). As such, he argued, they 
are voluntarily initiated by private firms. Regulators are 
involved in that their laws guard against consumer fraud 
while contact law is the basis for enforcement.  

Third, traceability systems are ventures—initiated 
by a company, a supply chain, an industry, or at times, a 
government—that are designed to manage any financial 
liability resulting from a product or quality failure. 
Essentially, Dr. Phillips commented, the purpose is to be 
able to respond in a real, timely, and cost-effective way 
to isolate and remove unwanted products in the supply 
chain or market. He argued that failure to do so often 
results in the loss of the market, tort claims, or criminal 
prosecution.   

Dr. Phillips concluded by saying that OECD
countries are at the forefront of efforts to differentiate 
products based on increasingly specific demands for 
product quality assurance. Consumers no longer simply 
want safe and cheap food, they also want food that has 
specific functions and provenance—be it GM, non-GM,
organic, ethical, or coming from a specific country or 
producer. So far, credible, alternative supplies exist 
to satisfy most markets seeking assurances related 
to GM content. As a result, the only differential costs 
of satisfying those demands are relatively small 
marketing and transport premiums for searching 
and accessing those supplies. If and when credible, 
alternative supplies dry up—because of commingling 
in either the production or marketing channels—then 
costs could escalate dramatically. He remarked that, 
according to some estimates, delivering GM-free goods 
in a co-mingled market place could raise the cost of 
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“Consumers no longer simply want safe and cheap food, they also want 
food that has specific functions and provenance—be it GM, non-GM, 

organic, ethical, or coming from a specific country or producer.”
—Dr. Peter W. B. Phillips

Table 6.  Governing Risks, Uncertainty, and Liabilities

Actor Risk Uncertainty Liability

Public Segregation Consumer fraud laws; marketing 
orders; mandatory labels Surveillance rules; tort laws

Private Contracts setting rules IPPM as base for voluntary 
labeling and brands Private warranties and brands  

Collective Product/process standards 
(ISO, HACCP, GMP)

Appellation controllee/geog. 
Indicators

Industry/supply chain tracing 
systems based on standards 

Source: P. Phillips.



the average OECD food basket by up to 5-7 percent. 
Ultimately, whether these costs will be realized, and who 
pays those additional costs, he questioned, will depend 
on the differentiation strategies adapted and adopted by 
governments, industry, and collective associations.

Labeling Policy in China

Dr. Xiangyang Chang
Professor and Deputy Head
Department of Management
College of Economics and Management
Nanjing Agricultural University
China 

Dr. Chang presented a unique study done in Nanjing 
on consumer attitudes toward purchasing biotech 
products. She described it as a first-of-its-kind study 
because it addressed the impact of biotech labeling on 
consumer behavior using actual retail scanning data. 
Virtually all previous studies of consumer attitudes 
toward biotech foods and willingness to pay in China 
are based on consumer surveys in terms of what 
consumers think or perceive about biotech foods.

Edible oil data were obtained from five outlet 
stores of the Suguo Supermarket Company in Nanjing. 
Dr. Chang explained that the data contain actual monthly 
aggregate sales, retails prices, and expenditures of 
edible oils at each of the outlets from January 2001 

through April 2004. Vegetable oils include soybean 
oil, peanut oil, sunflower oil, and others. Soybean oil 
derived from GM soybeans has to be labeled in China. In 
fact, she noted that in all supermarkets it was difficult to 
find any soybean oil without a GM label, so the change in 
consumer behavior was measured as a change in share 
within the vegetable oil total consumption. 

Dr. Chang discussed the following results from 
her study:

• Biotech labeling reduced the expenditure 
share of soybean oil by nearly 2 percentage 
points among vegetable oils (Figures 2 and 3). 
Dr. Chang said a subsequent study led by Dr. 
Zhong in 2006 found a 4 percent decrease in 
soybean oil shares.

• The expenditure share for sunflower oil 
increased by 2.3 percentage points, suggesting 
that sunflower oil was a direct substitute for 
soy oil. 

• Biotech labeling exerts little impact on the 
expenditure share of peanut oil.

• Prices paid by consumers for edible oils are 
critical factors that affect their expenditure 
shares.

Overall, Dr. Chang concluded that labeling of GM
food may have resulted in a small decline in soybean 
oil consumption. But at the same time, she noted that 
consumers may switch to sunflower oil for nutritional 
reasons.

16

PART  2  •  S E S S I O N  2 .  M A R K E T I N G  R E G U L A T I O N S O F GM F O O D :  T H E C O N S U M E R S I D E

Figure 2.  Expenditure Shares of Edible Oils 
in Xinglong Supermarket Store
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Figure 3.  Market Shares of Edible Oils in all Five 
Suguo Supermarket Stores 
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Labeling Policy in the 
Philippines

Mr. Abraham Manalo
Executive Secretary
Biotechnology Coalition in the Philippines
Philippines 

Mr. Manalo presented the draft Department of Health 
Administrative Order on Voluntary (Negative) Labeling 
with Positive (Mandatory) Labeling Provisions under 
certain conditions, which was expected to be issued 
in the Philippines by the end of 2006. He explained 
that the Philippines has decided to implement a 
product-based (as opposed to processed-based) 
labeling regulation that focuses on the characteristics 
of the product, not on the production process. This 
new regulation also decrees that GM food safety 
assessments should precede product-labeling. 

Mr. Manalo explained that mandatory (positive) 
labeling will apply to any food pre-packaged for distri-
bution in the Philippines that is derived from modern 
biotechnology, in which recombinant DNA or resulting 
protein continues to exist even after processing and
which has not been allowed for commercial release in 
the Philippines by the Department of Agriculture. In addi-
tion, he noted that if human health risks associated with 
the food for which registration is being sought are not 

substantially equivalent to its conventional counterpart, 
the applicant shall be required, as a condition of the 
issuance of the Certificate of Product Registration, to 
place on the ingredients list (a) the words “Genetically 
modified [name of crop]” or “Contains genetically modi-
fied [name of crop],” and (b) a brief description of the 
non-substantially equivalent health risks. 

Consequently, Mr. Manalo added, mandatory 
labeling will be exempted for products that have been 
highly processed so as to eliminate the verifiable 
presence of GM DNA/resulting protein, or for products 
that are derived from/contain GMO whose human health 
risks are substantially equivalent to those associated 
with its conventional counterpart.

Negative voluntary labels shall be allowed upon 
submission of an application for voluntary negative 
labeling, identity preservation documents to support the 
claim that the food is non-GM, and a sworn affidavit by 
the applicant (i) on the authenticity and truthfulness of 
the claim; and (ii) allowing the Bureau of Food and Drugs 
(BFAD) unencumbered access to verify the integrity of 
the Identity Preservation system.

Thus, Mr. Manalo explained, voluntary labeling will 
not be allowed for products that have no commercially 
available GM counterparts in the Philippines or 
elsewhere, or that have been derived from or contain 
GMO but have been highly processed so as to eliminate 
the verifiable presence of GM DNA/resulting protein.
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“The Philippines has decided to implement a product-based 
(as opposed to processed-based) labeling regulation that 
focuses on the characteristics of the product, not on the 
production process.”

—Mr. Abraham Manalo

Mr. Abraham Manalo, Executive Secretary, Biotechnology Coalition in 
the Philippines, discusses the labeling policies in the Philippines.



BFAD will conduct the evaluation to verify the 
applicant’s claim. The cost of the evaluation shall be 
borne by the applicant. Based on the results of the 
evaluation, Mr. Manalo noted, BFAD shall issue the 
appropriate certification. For non-GM certification for 
export products, and upon payment of appropriate 
fees, BFAD shall state in the certification the percentage 
composition of GM ingredient found, if any. BFAD
shall also conduct monitoring and inspection of food 
products in the market to ensure that no food labeled 
as “No GM ingredients,” “Does not contain any GM
ingredients,” “GM ingredients-Free,” or their equivalents 
contain any GM DNA or its proteins.

Overall, Mr. Manalo concluded, this system shall 
ensure that the Philippines balances the consumer’s 
right to know with socioeconomic considerations 
associated with the implementation of the regulation. 

Labeling Policy in India: A 
Preliminary Economic Analysis

Dr. Sangeeta Bansal 
Associate Professor in Economics
Jawaharlal Nehru University
India 
(with Dr. Bharat Ramaswami)

Dr. Bansal gave an overview of the current Indian 
regulatory and labeling policies for GM crops. The 
commercial release of all GM products in India requires 
approval from the Genetic Engineering Approval 
Committee (GEAC), which conducts extensive food and 
environmental safety tests before granting approval. 

Currently, by recommendation of the Indian Council 
for Medical Research (ICMR), a mandatory labeling 
procedure entitled draft rule 37-E Labeling of GM Food 
is under consideration. According to this proposed rule, 
mandatory labeling would be required for all primary or 
processed foods, food ingredients, or food additives 
derived from a GM food. The label must indicate that the 
food has been subject to genetic modification. These 
labeling requirements make the Indian draft law among 
the most stringent globally. There are no exemptions 
either in terms of animal products or processed food, 
and the tolerance level is not specified

In light of this, Dr. Bansal raised the two following 

questions. First, what are the possible benefits and 
costs of the proposed regulation? Second, what should 
be the optimal regulatory approach to GM food labels in 
India?

Dr. Bansal first provided a rapid overview of gen-
eral considerations related to the labeling of GM food. 
The presence or absence of GM food is a credence at-
tribute; it is not a visible or testable attribute. It requires 
the implementation of testing procedures and identity 
preservation schemes for its relevant verification. These 
marketing requirements are quite costly.

She then examined labeling from a public 
economics perspective. Government intervention 
is justified under instances of market failure or to 
pursue certain social objectives. In India, like in other 
countries, there are two types of public labeling 
regulations: voluntary labeling (as a quality certification) 
and mandatory labeling. Mandatory labeling can be 
justified on three grounds: in case of adverse health 
effects, in case of unknown but probable health impact 
if consumed over long period of time, and because of 
religious or ethical preferences. 

The purpose of this labeling requirement is to 
provide consumers with information and choice. The 
question then becomes whether markets on their 
own would fail to provide consumer information and 
consumer choice. In fact, if there was a significant 
segment of consumers willing to consume GM-free 
goods, the private sector would meet this requirement 
by a standard of its own, so mandatory labeling would 
not change anything. If this segment was really small, 
then it may not be profitable for producers to label, 
resulting in the absence of GM-free goods. But with 
mandatory labeling the result would be the same: there 
would be only GM-labeled products, but no room for 
GM-free products. Other cases show that mandatory 
labeling does not result in additional consumer choice 
or information. Thus it does not correct any market 
failure, and it entails certain costs. 

Regarding social benefits, one can find two 
instances in which mandatory labeling would be socially 
beneficial: the first regarding labels for health warning, 
and the second in cases where the cost is negligible 
and the benefits largely outweigh the costs. However, 
GM food labeling does not correspond to either case 
in India. It is costly, and will not be connected to safety 
regulations. 

Therefore, voluntary labeling might be more 
appropriate. Voluntary labeling with a public certification 
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scheme could help balance the interests of both 
processors and consumers. It appears to be a feasible 
option in India given the existence of other labeling 
schemes. In addition, it would have the advantages 
of being tailored to consumer preferences and giving 
consumers a choice. 

The remaining question relates to consumer 
behavior when faced with particular labels. Dr. Bansal 
presented a small study done by her group on Indian 
consumer sensitivity toward food labeling. Because GM
food remains a new issue for consumers, the label used 
for the study stated “Contains No Additives,” a positive 
quality attribute. The experiment was conducted at 
Jawaharlal Nehru University, New Delhi, in June 2006. 

The results indicated there is price sensitivity and 
demand for labeled products, even for low-price items. 
In other words, consumers do trade off quality and 
price. However it should be noted that this study in-
volved a small group of metropolitan residents who had 
relatively high levels of awareness and education. This 
suggests that it would be difficult to assess the demand 
for products labeled GM free solely from hypothetical 
attitude surveys. It also should be noted that the impor-
tance of labeling would vary with social groups. 

Open Discussion

• A number of questions were raised regarding 
the presentations on labeling in China and the 
Philippines. First, one participant noted that the 
study in China showed that food safety was the 
major concern with consumers. A question was 
raised about the effectiveness of the labeling 
regulation in China. Dr. Chang replied that the 
labeling guidelines are effective. Manufacturers 

provide labels on their products even if consumers 
pay less attention to these labels, whether GM or 
non-GM. When asked about consumer choice and 
the presence of GM-free soybean oil in China, Dr. 
Chang responded that most of the supermarkets 
studied did not carry soybean oil without GM
labels. Mr. Manalo noted that in the Philippines, 
the implementation of the labeling policy on GM
products was still at the stage of draft guidelines. 
But he said that even at this stage, the claims are 
already being verified. He cited the case of a corn 
product labeled as non-GM. The government asked 
the company to remove the label since there were 
no guideline in place. 

• Dr. Bansal’s presentation on the labeling of GM food 
in India raised a number of questions. First, with 
respect to capacity, several participants wondered 
whether India has the national capacity and right 
to inspect and enforce mandatory labeling. The 
difficulty with introducing GM food labeling would 
come from the fact that large amounts of food are 
sold in loose forms. 

• One participant noted that building capacity and 
infrastructure would generate high costs for the 
government and consumers relative to the benefits. 
Another participant said enforcement would be 
most important, because without enforcement the 
regulation would not make any sense. A participant 
from the private sector noted the potential cost 
for processors and manufacturers and opposed 
the cost for consumers versus the cost for food 
processors. Dr. Bansal said the cost of labeling 
and the need for labeling still has to be assessed. 
She emphasized that GM food labeling should not 
be introduced for safety reasons, but to provide 
consumers with information and choice.

• Another participant asked what the reaction of 
different stakeholders was to the proposition of 
mandatory labeling of GM food in India. Currently 
there is significant opposition from manufacturers, 
suppliers, and a certain number of consumer 
groups. Conversely, another participant asked 
who was supporting this labeling policy. Several 
participants argued that activists are the ones 
demanding labeling, using consumer interest as 
the rationale. Dr. S. R. Rao noted that most Indian 
consumers are not aware of food labeling, but 
their possible reaction should not be ignored. In 

“Voluntary labeling with a public 
certification scheme could help balance 
the interests of both processors and 

consumers.”
—Dr. Sangeeta Bansal
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“The purpose of this labeling requirement is to provide consumers 
with information and choice. The question then becomes whether 
markets on their own would fail to provide consumer information 
and consumer choice.”

—Dr. Sangeeta Bansal

fact, there may be a large geographical disparity 
in the use of labels: in Bombay and New Delhi, 
some consumers are sensitive to labels, but a 
study showed that most consumers in Calcutta are 
not. One participant noted that there was a lack of 
data on whether consumers are aware of biotech 
products and what their perceptions are. 

• As a follow-up to the previous session, one 
participant reintroduced the issue of transparency 
and consumers’ right to know as a reason to support 
mandatory labeling. Another participant argued that 
the principle of consumers’ right to know should only 
be followed if it responds to the genuine demand of 
consumers, not just the will of a few. If there is no 
barrier to consumers’ right to know, then information 
provision would have to come from all industrial, 
transportation, and food activities with potential 
risks despite governmental oversight; at some point 
trust should also play a role. In other words, it may 

not make sense to implement labeling just because 
there is a right to know, but it should respond to 
genuine and broad consumer demand. 

• Finally, a number of comments were made regarding 
issues related to labeling and international trade. 
One participant wondered whether concerns about 
export markets and major destinations like Europe 
had pushed China to pursue labeling. Consumer 
versus trade-related issues matter: if India requires 
labeling on imports, it will have to pay the price for 
labeled products. And several participants noted that 
labeling cannot be done in isolation but should take 
into account consumer, international, and domestic 
markets. The consensus among participants was 
that developing labeling policies in developing 
countries—whether voluntary or mandatory—was 
a challenge, but that the cost of labeling should be 
accounted for.

Dr. Sangeeta Bansal, Associate Professor in Economics, Jawaharlal 
Nehru University, India, discusses the labeling policy in India.
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Chair Dr. Vijay Sardana
Executive Director
Centre for International Trade in Agriculture and 
Agro-based Industries
India 

Regulating GM Foods: 
A Comparison of Approaches

Dr. Morven McLean
President
AGBIOS Inc.
Canada

In the early 1990s, the impending introduction of GM
products into agriculture and food prompted countries 
to create regulatory frameworks specifically targeted 
to these products. Dr. McLean explained that these 
regulatory frameworks were being designed to protect 
health and safety, provide a predictable environment for 
public- and private-sector product developers, and build 
consumer confidence.

To date, 18 countries have approved GM foods, 
based on their own food safety regulatory systems. Dr. 
McLean compared national food safety assessment pro-
cedures in some of the major countries and found that 
regardless of the different approaches taken to imple-
ment biosafety legislation and regulations, there has 
been a remarkably consistent approach to assessing 
the safety of GM foods among most countries. This has 
been the result of more than a decade of international 
consultation led by international organizations, includ-
ing the Food and Agricultural Organization of the United 
Nations, the World Health Organization, the Organisation 
for Economic Co-operation and Development, the 

SESSION 3: INTERNATIONAL
TRADE CONCERNS

“Regulatory systems for GM foods should be adaptable, 
responsive, and consistent…. The international trend is toward 
increased transparency and opportunities for public participation 
in the decisionmaking process, which contributes to improved 
public confidence in the regulatory system.”

—Dr. Morven McLean

Dr. Morven McLean (left), President, AGBIOS, Canada, and 
Dr. Lawrence Paulson (right), Agricultural Development Officer, 

USAID-India, listen to questions during the open forum.
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International Food Biotechnology Council, and the Codex 
Alimentarius Commission.  

Dr. McLean then compared the regulatory 
framework surrounding GM foods in these countries, 
including the decisionmaking process, transparency and 
public participation, post-release monitoring, testing, 
and labeling systems. She observed that there is no 
single regulatory system that can be considered as the 
“best” model for addressing GM foods. Each country 
has its own approach and priorities for regulating GM
foods. However, there are many different approaches 
that can be, and have been, used effectively.

The lessons drawn from this comprehensive 
overview are that regulatory systems for GM foods 
should be adaptable, responsive, and consistent. 
Dr. McLean explained that the international trend is 
toward increased transparency and opportunities for 
public participation in the decisionmaking process, 
which contributes to improved public confidence in the 
regulatory system. She emphasized the importance of 
ensuring that any system designed to regulate GM foods 
be coherent with, and a part of, existing regulatory 
programs for food safety.

GM Crops and International 
Trade: the Case of India

Dr. Guillaume Gruere
Post-Doctoral Fellow
Environment and Production Technology Division, IFPRI
U.S.A.
(with Dr. Antoine Bouet—Senior Research Fellow, Markets, Trade, and 
Institutions Division, IFPRI)

Dr. Gruere observed that agricultural biotechnology 
has the potential to improve crop productivity in India 
but that there is concern about GM food suffering from 
loss of access in sensitive export markets. Mandatory 
labeling acts as a trade filter in sensitive markets; for 
example, food processors in Japan, Korea, and Europe 
avoid GM food ingredients at any price. However it 
should be noted that these countries import significant 
volumes of GM crops (soybeans, cotton, etc) for animal 
feed and non-food uses, so trade-related policies act as 
sensitive filters rather than simple import bans.

In this situation, a country like India is faced with 
three possible policy options for traded commodity 
crops: 1) reject GM technology; 2) embrace GM and 
neglect sensitive markets; and 3) segregate GM (for 
domestic and non-sensitive markets) and non-GM
(export niche). Each of these options needs to be 
assessed economically.

Dr. Gruere discussed an IFPRI study to simulate 
the international economywide effect of the introduction 
of future major GM field crops (rice, wheat, maize, 
and soybeans) in India using a Computable General 
Equilibrium (CGE) model. The objective of the research 
project was to respond to two policy questions. First, 
what would be the effects of international trade-related 
regulations? Second, what are the opportunity costs 
of market segregation (in a broad rather than specific 
safety-related sense) for India, meaning the opportunity 
costs of having two market channels—one with co-
mingled GM and non-GM crops, and the other with non-
GM crops only?

To conduct an ex-ante productivity analysis of 
these major crops, the research team collected primary 
and secondary data in broad consultation with scientific 
and regulatory experts in India, Bangladesh, Indonesia, 
and the Philippines in the summer of 2005. The 
research was completed with secondary data available 
from farm-level studies and technical papers. All these 
data sources were combined with existing modeling 
tools at IFPRI, including a mapping of abiotic constraints 
by type of land in each water basin of India, and a 
projection of irrigated versus rainfed land in the region. 
At the end of this exercise, yield and input effects were 
estimated for each crop/trait combination in each 
region and were then aggregated at the national level 
for input into the global CGE model.  

“Currently … there are no international 
standards that specifically govern GMOs, 
nor is any harmonization of regulatory 
approaches mandated.”

—Dr. Sachin Chaturvedi



Specific trade policies were entered into the 
model, and two sectors were separated for GM and non-
GM crops, with segregation only in selected countries. 
Specific national factor-biased productivity shifts with 
GM technology were used for calibration. A cost of 
segregation could also be used to reflect traceability 
and identity preservation for entering sensitive markets. 

While noting that this was an ongoing study, Dr
Gruere presented the preliminary results of simulations 
on drought-resistant, salt-tolerant, insect- and virus-
resistant rice. The results indicate that GM rice 
introduction would increase rice production by about 
11 percent, and would have a very significant positive 
effect on real income in India equal to approximately 
+0.9 percent gross domestic product. Other countries 
adopting GM rice could also gain significantly from 
its adoption. Large importers like the Philippines and 
Indonesia were bound to gain relatively even more 
than India. The inclusion of trade regulations (without 
segregation costs) did not seem to make much 
difference. Finally, adding a 10 percent cost increase 
for all importers (to represent a regulation such as 
information requirements within the Biosafety Protocol) 
would reduce the gains slightly. Based on these first 
results, Dr. Gruere concluded that GM rice introduction 
in India seems to largely overcome any potential trade 
loss and that the cost of segregation would have to be 
large to overcome this significant welfare benefit. 

Harmonizing Trade-Related 
Regulations of GM Food

Dr. Sachin Chaturvedi
Fellow 
Research and Information System for Developing 
Countries (RIS)
India 

Dr. Chaturvedi gave a comprehensive overview of 
emerging issues and trade concerns by analyzing 
the present Indian positions and the existing global 
harmonization framework for the regulation of GM food.

Developments at the World Trade Organization 
(WTO) are in the direction of clarifying the rules 
regarding environment, safety, and market access 
within the WTO Committee on Trade and Environment 
and the Sanitary and Phyto-sanitary (SPS) Committee. 
The Codex Alimentarius Commission has played a 
significant role in the development of harmonized 
guidelines for the evaluation of the safety of GM food. 
Nonetheless, the Codex is still facing a number of 
issues related to “other legitimate factors” entering 
into decisionmaking on biotechnology, and the possible 
role of socioeconomic factors. The International Plant 
Protection Convention (IPPC) covers plant health and the 
environment but does not make any distinction between 
traditionally developed products and GMOs.
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“GM rice introduction would increase rice production by 
about 11 percent, and have a very significant positive effect 
on real income in India equal to approximately +0.9 percent 
gross domestic product.”

—Dr. Guillaume Gruere

Dr. Guillaume Gruere, Post-Doctoral Fellow, EPTD, IFPRI, 
discusses the effect of Preliminary results indicate that 

GM crops and international trade in India.
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The SPS and Technical Barriers to Trade (TBT) 
Agreements are designed to prevent technical 
regulations from creating unnecessary and arbitrary 
obstacles. Currently, Dr. Chaturvedi explained, 
there are no international standards that specifically 
govern GMOs, nor is any harmonization of regulatory 
approaches mandated. The SPS and TBT agreements 
have spurred countries to modify their regulatory 
systems, but it is up to national governments to choose 
their own standards or follow international standards. 
The OECD is attempting to provide a process that 
will allow its member countries to harmonize their 
regulatory approaches. 

Dr. Chaturvedi observed that the regulation of 
GMOs is a central part of the general GMO debate, 
but existing regulations have already had an impact. 
He said that as a result of these regulations, the 
presence of GM products has affected trade, both in 
commercial transactions and in food aid deliveries. 
The development of segregated markets for non-GM
products to accommodate consumer preferences has 
its own challenges. Some countries are focusing on 
supplying the markets for non-GM commodities, leading 
to mandatory labeling, testing, and identity preservation 
throughout the entire marketing chain, which, inevitably, 
has increased handling costs and affected trade flows.

For research or commercial purposes, there are 
at least 15 international instruments. Seven of these are 
legally binding. Dr. Chaturvedi described some of the 
most relevant trade-related policies at the Codex, in the 
European Union, and at the Biosafety Protocol. 

He then discussed India’s approach to the 
importation of GM products. Experimental or research 
transgenic material can be imported with a permit. As
for bulk imports, the regulation is still being discussed. 
Dr. Chaturvedi provided a history of India’s “topsy-turvy” 
decisions regarding imports of GM soybean oil. Several 
options are currently being considered regarding the 
documentation of imported GM products. 

In view of the global technology order and econom-
ic interests, Dr. Chaturvedi noted that the gap between 
policy and institutional issues needs to be bridged. In 
this regard, he discussed the following issues:

1. First, there is a need to strengthen and en-
hance regional and subregional capacities 
within the Biosafety Clearing House (BCH). 

2. Second, India would benefit from more coop-
eration among ministries regulating GMOs. 
The implementation of trade concerns crucially 
depends upon the policies and commitments of 
the Ministry of Commerce and its engagement 
at the WTO, especially in committees such as 
Trade-Related Aspects of Intellectual Property 
Rights (TRIPs), SPS, and TBT. Similarly, the Min-
istry of Agriculture, its policy toward GM crops, 
and its initiatives at forums like FAO, are also 
essential. Finally, the roles of Ministry of Envi-
ronment and Forests (MoEF) and Department 
of Biotechnology (DBT) are equally important 
determinants in the process.

3. Third, related to Notification Article 8, Indian 
biosafety guidelines have yet to come out 
explicitly on the issue of notification, particu-
larly the requirements for a party of export to 
ensure notification and to ensure the accuracy 
of the information contained in that notification. 
The contours of advance informed agreement 
and its linkage with BCH also need immense 
clarification. Indian authorities also need to 
elaborate upon the related liability and redress 
mechanisms that would be in place. 

4. Fourth, in the current situation, a note gather-
ing brief and clear trade information should be 
developed for all stakeholders, for example on 
the issue of bulk import. 

5. Fifth, the costs and benefits of agricultural 
biotechnology have to be weighed when consid-
ering the monitoring and enforcement aspects 

“Some countries are focusing on supplying 
the markets for non-GM commodities, leading 
to mandatory labeling, testing, and identity 
preservation throughout the entire marketing 

chain, which, inevitably, has increased 
handling costs and affected trade flows.”

—Dr. Sachin Chaturvedi
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of GMO regulations. There should be a balance 
between the potential environmental and health 
risks and the economic interest.  

6.  Lastly, a National Biotechnology Regulatory 
Authority should be formed.

Effects of International 
Regulatory Harmonization and 
International Agreements 

Pradeep Mehta
Secretary General
Consumer Unity and Trust Society
India 

Mr. Mehta raised some issues related to consumer 
acceptance and the impact of regulatory policies on 
trade. He talked about the different approaches taken 
by the United States and the European Union, and 
their trade dispute due to different perceptions and 
approaches on the safety of GM crops. 

Citing the example of a pickle exporter in Canada 
who is concerned about importing pickles from India 
because the oil used in pickles might possibly be 
derived from GM crops, he emphasized the need 
for transparency and better consumer–producer 
(processor) linkages. Mr. Mehta also raised concerns 
regarding unclear policies and the price small 
entrepreneurs like the pickle manufacturer have to pay 
due to difficulties in responding to private standards 
needs. He also discussed the issue of measuring the 
potential export losses due to GM crop introduction and 
the power of consumers to reject imported GM crops 
without proper information. 

Open Discussion

• Dr. Gruere was asked about the effects of the 
higher productivity of GM crops on the world market 
and the importance of trade-distorting policies. 
He replied that consumers will gain from price 
decreases in importing countries while exporting 
countries’ gains will depend on their competitive 
edge on the world market. He also noted that 
his simulation model included all existing trade 
regulations as of 2005, so they did not influence the 
results he obtained on the effects of introducing GM
rice in India. 

• A number of questions were asked on the link 
between international trade and labeling. A
participant argued that introducing mandatory 
labeling may help in exporting non-GM crops to 
sensitive importing countries. Dr. Gruere replied 
that mandatory labeling is and should be considered 
a domestic policy not an international policy. 
Introducing mandatory labeling in India would not 
facilitate exports of non-GM to the European Union. 
For evidence he cited the United States, Argentina, 
and Brazil as the largest non-GM suppliers of 
soybeans to the European Union, despite the fact 
that they do not have effective mandatory labeling 
regulations. He emphasized that non-GM supply 
assurance is related to segregation systems, mostly 
identity preservation schemes, while labeling is 
targeted at domestic consumers.

• The discussion then focused on segregation issues. 
One participant noted that segregation is already 
working in a number of countries; its feasibility 
depends on the threshold for adventitious pres-
ence of GM materials. If there is no threshold, then 
segregation is not possible; if the threshold is lower, 
then a pure non-GM product will have a higher cost. 
A number of participants asked practical questions 
about segregation systems, such as their feasibility, 
their potential effects on farmers, and whether they 
will be in place in India. Most of these issues have 
not been studied in India. In India, food consumption 
occurs in the household and at local markets; there-
fore, segregation may not be immediately relevant 
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in the domestic market but would be for the interna-
tional market. A participant noted that for processed 
foods, the question is even more complex because 
of the difficulty of testing GM materials, and because 
sometimes there is no detectable difference be-
tween a GM and non-GM product. It was noted that 
the processing industry would have to be even more 
organized than it currently is, and it should coordi-
nate its efforts with the regulatory agency especially 
if there is a labeling requirement in place.

• The discussion also turned toward Indian regulations 
on trade. The Genetic Engineering Approval 
Committee (GEAC) is responsible for the GM food 
policy in place in India, including trade, but some 

participants felt it should allow the Trade Ministry 
to deal with trade issues such as import approvals 
and other matters. One participant said the current 
and future creation of new institutions should not be 
encouraged, and that instead, the Indian government 
should try to harmonize the roles of existing 
agencies. Given the fact that the major export 
destination of Indian agriculture is the European 
Union, it was noted that export considerations 
should play a significant role in policymaking in 
India. Finally a participant wondered whether, in the 
end, India was not discouraging agroprocessing 
industries with its trade and labeling regulations. 

“India would benefit from broader cooperation 
among ministries regulating GMOs.”

—Dr. Sachin Chaturvedi

Dr. Sachin Chaturvedi (left), Fellow, RIS, speaks while 
Ms. Purvi Mehta-Bhatt (center), India Coordinator, 

SABP, and Dr. Ashok Gulati (right), Director in Asia, 
IFPRI-New Delhi, listen.
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Chair Dr. Vibha Dhawan
Vice Chancellor 
The Energy and Research Institute (TERI) School
India

Evolution of Regulation and 
Policy Surrounding GM Crops 
in Asia and Africa: An Overview

Dr. Willy de Greef
Director
Program on Biosafety Systems (PBS)
Environment and Production Technology Division, IFPRI
U.S.A.

Dr. de Greef started the presentation by drawing 
everyone’s attention to the distinction between “policy” 
and “regulations,” which are not identical concepts. 
Policy is the setting of top-level priorities and the 
creation of an enabling environment for achieving them, 
while regulation is an applied piece of legislation to 
implement policies.

In a comprehensive comparative study of the 
regulatory environments in some Asian and African 
countries, Dr. de Greef categorized China, India, the 
Philippines, South Africa, Egypt, and Zimbabwe as 
early initiators in biotechnology research and the 
establishment of regulatory framework. He noted that 
although most Asian and African countries negotiate 
through one group—G77 + China—this ‘one voice 
position’ hides large differences in views and situations 
across countries. China, India, and South Africa, for 
example, have much stronger capacities and regulatory 
systems in place as compared to most other African 
and Asian countries. 

Dr. de Greef then made a number of general 
remarks related to biosafety regulations in Asia and 
Africa. First, biotechnology and biosafety policies are 
often developed in isolation by different government 
departments and in view of different priority standards. 
This becomes a major reason for conflict, parallel 
realities, and overall delay in the process. 

Second, the Cartagena Protocol does not 
distinguish between experimental and large-scale 
commercial releases. As a consequence, there is 
significant confusion about what is planted and what 
is commercially available, and more generally, the 
issue of biosafety approval is mixed up with the issue 
of accepting field trials. Many resource-poor countries 
are struck between need to know and the fear to 
test. Because of this confusion, in many countries 

SESSION 4. REGULATING ENVIRONMENTAL
EXTERNALITY: POST-RELEASE
REGULATIONS OF GM CROPS

“Biotechnology and biosafety 
policies are often developed in isolation 

by different government departments and 
in view of different priority standards. This 

becomes a major reason for conflict, parallel 
realities, and overall delay in the process.”

—Dr. Willy de Greef



the focus for activism has shifted toward stopping or 
impeding field trials. This has effectively discouraged 
policymakers from conducting any type of field-testing 
activities.

Most public institutions lack the experience, skills, 
and motivation to develop the expertise needed for 
product-delivery capacity. This, combined with conflicts 
of interest in using large amounts of research money 
to do non-research activities, takes a toll on activities 
related to capacity building. Most public institutions do 
not have the resources and experience needed for post-
commercial release monitoring.

Dr. de Greef also raised the issue of what he called 
‘unofficial regulators.’ Unofficial regulators are multina-
tional companies involved in the food-marketing chan-
nel, like supermarkets and food processing companies. 
They are non-government bodies whose acceptance or 
non-acceptance of the biotech product acts like a regu-
latory mechanism, influencing farmers’ and suppliers’ 
decisions regarding agricultural biotechnology.

To conclude, Dr. de Greef presented an overview of 
the main issues in Asia and Africa. For Asia, the critical 
decision that could change everything is the possible 
approval of GM rice in China. He noted that there are 
unresolved issues about international trade and added 
that the role of national innovation policies and priorities 
should be addressed in each country. With regard to 
Africa, he said the controversy around GM food aid is 
very significant. The policy environment is generally 
poorly informed and policymakers face the influence of 
various donors with divergent interests and objectives. 

Insect Resistance Management: 
Economics of Bt Cotton Refuge 
in China

Dr. Fangbin Qiao 
Researcher
Department of Agricultural and Resource Economics
University of California at Davis 
U.S.A.
(with J. Huang, S. Rozelle, and J. Wilen)

While giving an overview of the importance of Bt 
technology in maize and cotton, Dr. Qiao said that one 
of the major concerns is pest resistance. This is where 
refuge policies are advanced as a major issue.

Despite similar principles, there are different 
refuge policies around the world. The refuge policy in 
the United States requires transgenic crop growers to 
devote 5 percent of production areas to non-sprayed 
crops or 20 percent to sprayed crops. Most other 
countries have similar standards. China is an exception 
with 0 percent refuge. Dr. Qiao noted that China is 
the world’s largest Bt cotton growing country with 
66 percent of its total cotton being Bt and yet the 
refuge policy is 0 percent. Even if this situation did not 
lead to observable insect resistance, it may become 
problematic in the long run. More generally, the question 
of the optimal refuge policy required to manage pest 
resistance in developing countries is particularly timely.

Dr. Qiao presented the bioeconomic model he 
developed to assess different refuge strategies for 
China in the next 10-15 years. The dynamic optimization 
model uses pest dynamics, pest resistance build-up, 
and different possible genotypes for the pests. The 
objective of the optimization is to minimize the total 
costs of pest-resistance management, subject to 
changes in total resources and pest populations. The 
model was calibrated with the technical assistance 
of scientists at the Chinese Academy of Agricultural 
Sciences. The results of the simulation clearly indicate 
that the optimal refuge size for a 10- or 15-year plan is 
0 in China, mostly because targeted pests will find 
refuge in alternative crops that are not transformed to 
express the Bt toxin, such as maize or rice. 

In conclusion, the research results suggest that 
China does not need to rethink its zero refuge policy 
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“The question of the 
optimal refuge policy to 
manage pest resistance in 
developing countries is 
particularly timely.”

—Dr. Fangbin Qiao



until other Bt crops, such as Bt rice and Bt maize, are 
commercialized. However this result cannot be simply 
generalized to other developing countries because it is 
highly dependent on the cropping system and pest spe-
cifics. In particular, the success of a zero refuge policy 
depends upon the nature of the pests and cropping 
patterns that may persist in different countries. 

Biosafety and Biodiversity: 
Issues for India

Dr. Pushpam Kumar
Professor
Institute of Economic Growth
University of Delhi

Dr. Kumar gave an overview of the global uptake 
of transgenic crops and its relevance for India. 
Biotechnology can provide an important tool for the 
well-being of India’s 300 million poor and can help 
achieve the Millennium Development Goals (MDGs). He 
cited the example of golden rice, which could reportedly 
prevent 6,000 deaths every day (globally), and could 
therefore have an effect equivalent to preventing a 
tsunami every two months. 

Talking more generally about agricultural 
biotechnology and its effect on biodiversity, Dr. Kumar 
said, “The gains are huge; the loss, if any, is hazy and 
obscure.” He emphasized that India cannot afford to 
enjoy the luxury of controversy; the poor will lose in the 
process. While the return on transgenic crops is quite 
significant, its impact on biodiversity is clouded by 
considerable uncertainty. 

The Indian Government has found no evidence that 
any unique hazards exist in the development of GMOs. 
They do not find GMOs to be toxic or likely to proliferate 
in the environment, though specific organisms may be 
harmful because of the novel combinations of traits they 
possess. 

India would need capacity in managing the impact 
of GMOs on biodiversity. Conservation usually follows an 
“Environmental Kuznets Curve”–type of relationship, i.e., 
transition countries tend to exercise low conservation 
efforts, while the poorest and richest countries 

are better at conserving resources. Productivity 
improvements can help to reduce the pressure in fragile 
ecosystems and hot spots of biodiversity. 

Many people have benefited over the last century 
from the conversion of natural ecosystems to human-
dominated ecosystems and from the exploitation of 
biodiversity. However, these gains by some have led to 
losses in biodiversity and ecosystem services, and have 
exacerbated poverty for others. This occurred without 
any introduction of or interference from GMOs. Trade-
offs and synergies between achieving the 2015 MDG
targets and the Convention on Biological Diversity (CBD)
2010 target of reducing the rate of biodiversity loss 
are likely, but an assessment of the impacts of GMOs is 
extremely critical.

Dr. Kumar concluded that there is a need for an 
improved capability to predict the consequences of 
GMOs (especially in the food sector) on biodiversity, 
ecosystem functioning, and ecosystem services, 
together with improved measures of biodiversity. 
Science can help ensure that decisions are made with 
the best available information, but ultimately the future 
of biodiversity will be determined by the preferences 
and choices of society.
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“There is a need for an improved 
capability to predict the consequences 
of GMOs (especially in the food sector) 
on biodiversity, ecosystem functioning, 
and ecosystem services.”

—Dr. Pushpam Kumar



Biosafety of Transgenic Crops 
to Non-Target Organisms 

Dr. Hari C. Sharma
Principal Scientist
International Crops Research Institute for the Semi Arid 
Tropics (ICRISAT)
India 

Traditional crop-protection methods have limitations 
such as health hazards due to excessive sprays, 
environmental contamination, the development of 
resistance to insecticides, adverse effects on non-
target organisms, and harmful residues in food and 
food products. In contrast, transgenic crops offer a 
major reduction in insecticide sprays, increased activity 
of natural enemies, reduced exposure of non-target 
organisms to pesticides, and reduction in pesticide 
residues in food and food products.

Dr. Sharma described the non-target effects 
of transgenic crops on some of the most discussed 
examples, including the monarch butterfly. He discussed 
some of the experiments done at ICRISAT and noted the 
following research results:

• Bt-toxins have no adverse effects on generalist 
predators under field conditions, but some 
adverse effects have been observed in the 
laboratory when the predators were fed on 
intoxicated, nutritionally poor prey. 

• Transgenic plants have shown no adverse 
effects related to an abundance of parasitoids 
under field conditions, but the poor survival 
rate of some host-specific parasitoids has been 
observed in the lab due to the poor survival of 
the host larvae.  

• Transgenic maize with Bt genes has no effect 
on bacteria, fungi, protozoa, and nematodes. 
Micro flora of Bt transgenic crops is similar 
to that of chemically and microbially treated 
crops. There is no adverse effect of Bt corn on 
the earthworm, Lumbricus terrestris.

• Bt proteins are rapidly degraded by the 
stomach juices of vertebrates because of high 
pH. There are no changes in the composition of 
the Bt transgenic crops compared to the non-
transgenic counterparts.  

• Processing removes more than 97 percent of 
the active Bt proteins in transgenic cottonseed, 
which have not been detected in silage 
prepared from transgenic maize plants

Dr. Sharma drew four main conclusions. First 
and most importantly, there is no evidence of hazards 
associated with current DNA techniques. Second, 
the risks, if any, are similar to those associated with 
conventional breeding techniques. Third, the risks 
involved are related to the nature of the organism, 
not the process. Fourth, there is a need for a planned 
introduction of GMOs for sustainable crop production.

Open Discussion

• A first set of questions focused on Dr. Qiao’s 
presentation on insect-resistance management and 
refuge policies. One participant noted that Dr. Qiao’s 
presentation is of considerable interest for India, a 
country that has used integrated pest management 
techniques but has not expressed much concern 
over insect resistance with Bt crops. Other ques-
tions focused on the results of Dr. Qiao’s study, 
regarding the regional scope of the Chinese crop 
management system, whether there have there been 
any impact studies, and whether the system serves 
its purpose. Dr. Qiao responded that it all depends 
on pests and locations; India and China are geo-
graphically different, hence it is difficult to estimate 
what would be the optimal size of refuge in India. In 
any case, for China, Bt rice might change everything 
because its major pest does not have natural pest 
refuge. In the case of India, a participant noted the 
lack of capacity on risk assessment, risk manage-
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“Transgenic crops offer a major 
reduction in insecticide sprays, increased 

activity of natural enemies, reduced exposureof 
non-target organisms to pesticides, and reduction 
in pesticide residues in food and food products.”

—Dr. Hari C. Sharma
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ment post release, the presence of illegal Bt cot-
ton, and the fact that farmers are not putting aside 
refuges. One participant noted that 80 percent of 
Indian farmers are not using refuges—not because 
they are ignorant but because they are intelligent 
and are weighing the effect of following the guide-
lines. Apparently there are no published studies 
discussing the economic effects of different refuge 
strategies in India. 

• One participant mentioned a recent paper coau-
thored by Per Pinstrup-Andersen of Cornell Univer-
sity on the decline in effectiveness of Bt cotton in 
China due to the resurgence of secondary pests and 
asked Dr. Qiao what he thought of it. Dr. Qiao replied 
that Dr. Pinstrup-Andersen’s study was undertaken in 
a specific year in which these secondary pests were 
more resurgent due to a number of other factors. He 
mentioned that another related article with a more 
complete data set is currently being reviewed and 
will be published soon. Dr. Qiao also said that, based 
on his own observations in the field, the effect of 
mirids is greater with Bt cotton, but it is not a sig-
nificant pest problem compared to the bollworm. A
participant from Cornell mentioned that Dr. Pinstrup-
Anderson was currently revising the paper and would 
publish results showing a lower effect in subsequent 
years.

• The next set of questions was directed to Dr. 
Sharma. Regarding insect-resistance management, 
Dr. Sharma explained that crop systems in India 
were different from the ones in China, and differed 
regionally. Dr. Sharma also noted the proven risk 
associated with pesticide use, and said there is no 
evidence of significant Bt toxicity on humans and 
non-target organisms. The issue of gene flow should 
be assessed on a case-by-case basis, but it is 
certainly not a major issue for cotton. 

• Dr. Kumar emphasized the “hazy” biodiversity effect 
as opposed to the danger of waiting and not adopt-
ing any type of pesticide-reducing technology. One 
participant described what he sees as the problems 
of companies regarding post-release management: 
farmers complain about complicated requirements, 
they mix everything, and they do not understand the 
guidelines very well. 

• Several remarks were made with regard to Dr. de 
Greef’s presentation. First, one participant noted 
that the issue of separation between biotechnology, 

research policy, and regulation is a key question in 
India. India has institutional mechanisms and regula-
tions, but a policy is missing to support them. He 
also said that he felt the Department of Biotechnol-
ogy suffers from the fact it has a departmental 
objective of propagating biotechnology, but it is not 
inline with the country’s interests. The M.S. Swami-
nathan Taskforce talked about forming an advisory 
committee to link different agencies within a com-
mon framework. Dr. de Greef encouraged a clear 
separation between regulations and policy. One 
participant mentioned the need to develop a road-
map for product commercialization. 

• Another participant asked about the external factors 
influencing policymaking in the region. Dr. de Greef 
explained that biotechnology has emerged like any 
other medical or information technology; it was not 
developed based on farmers’ needs but rather with 
a focus on developing agricultural biotechnology 
itself. The relative failure of providing agricultural 
biotechnology to farmers can be explained by the 
misunderstanding between farmers and develop-
ers. Molecular biologists are not the best people to 
assess what would benefit farmers the most. Dr. de 
Greef also noted that public perceptions are chang-
ing as more consultations are being done—such 
as on salt tolerance, drought tolerance, etc— with 
a better understanding of farmers’ priorities. Small 
and medium enterprises developed biotechnologies 
in the 1980s and struggled to work in multiregula-
tory environments, and then they became bigger 
and more focused on their products. Regarding the 
question of political influence, the multinational com-
panies have been very prominent, thereby replacing 
public companies. Regarding donor influence, there 
are important geographical disparities. In Africa, 
policies are donor-driven. In India, much of the poli-
cies are influenced by multilateral institutions.

• Finally there were a few comments about the need 
to study perceived risks rather than real risks as 
argued by Dr. de Greef in India. Perceived risks 
have been well-exploited by certain activists. Most 
people do not know much about health hazards or 
risks, and can be led to believe whatever they are 
told, so there is a need to improve communication 
skills and reach out to all levels of society, from poor 
farmers and people in rural areas to rich consumers 
in metropolitan areas. 



Chair Mr. P. Chengal Reddy
Chairman
Federation of Farmers Associations
Hyderabad, Andhra Pradesh 
India

In his opening remarks, Mr. Chengal Reddy mentioned 
some of the issues related to biotechnology from the 
farmer’s perspective. As a farmer himself and as a 
leader of one of India’s largest farmer’s unions, he 
appreciated the potential of biotechnology to improve 
farm productivity and increase economical benefits to 
farmers. Farmers are facing the traditional problems 
of low productivity, high agricultural input costs, and 
decreasing incentives to remain in agriculture. In view 
of these challenges, and in light of the fact that Indian 
farmers are losing interest in farming, a new revolu-
tion is needed, and biotechnology may be able to bring 
about that revolution.  

Mr. Chengal Reddy discussed the Bt cotton 
controversy in the Indian media, but noted that farmers 
do not read or care about controversial articles in 
journals; rather, they are aware that any new technology 
may not be perfect from the beginning. As a result, 
farmers prefer to test agricultural biotechnology on 
a small part of their field; if it works, they will adopt 
it. Today the Bt cotton area has reached 10 million 
acres in India, and this means that it is a successful 
technology. The political debates in New Delhi have no 
impact on farmers since they will embrace a technology 
if it is suitable regardless of the controversy. “We 
farmers will not wait for all of you regulators to say 
yes to the product, we will start using it if we find that 
these products are beneficial to us,” said Mr. Reddy. 
He added, “I come from Andhra Pradesh, where we 
grow vegetables, and marginal farmers only use hybrid 
tomatoes, and with new varieties coming, we just adopt 
them. We are very happy with that.” 

He sees the problem coming from environmental 
non-governmental organizations (NGOs), which 
pressure policymakers against these new agricultural 
technologies in India. He noted that there are very 
good pressure groups in the West to counter these 
environmental groups, but in India farmers are not 
well organized. Finally, he noted that the response of 
the Indian scientific community to any political issue is 
very slow and there is a fast turnover of government 
representatives, making it difficult to defend the 
interests of the producers. 

He congratulated the organizers of the conference 
for including a session on public acceptance, which is 
often missing in ‘other international meetings’ of this 

kind. He said that taking into account the farmers, 
who will be the end-users of the new technologies, 

is an important component of the science and 
the economic viability of biotechnology.
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SESSION 5. INFORMATION POLICY AND PUBLIC
ACCEPTANCE OF BIOTECHNOLOGY

“Farmers prefer to test agricultural 
biotechnology on a small part of their field; 

if it works, they will adopt it. Today the Bt cotton 
area has reached 10 million acres in India, and this 

means that it is a successful technology.”
—Mr. P. Chengal Reddy



Consumer Response to 
Information and Second-
Generation Genetically 
Modified Foods in India

Dr. Tom Wahl 
Director
International Marketing Program for Agricultural 
Commodities and Trade (IMPACT) Center
Washington State University
U.S.A.
(with Dr. Jill McCluskey)

The main basis of the controversy surrounding GMOs is 
consumer skepticism regarding the unknown environ-
mental and health consequences. While the spread of 
GMOs is rapid in developing countries, most consumer 
studies focus on developed countries. The few studies 
conducted in less-developed countries (LDCs) find that 
consumers are less negative and in many cases posi-
tive. However, many LDCs may be discouraged from 
planting GM crops due to the expense of segregation in 
order to ensure GM-free exports.

Dr. Wahl presented a study conducted by his group 
in June 2004 to assess the willingness to pay for and 
the acceptance of two types of GM wheat chapatti 
among Indian consumers. The two products were 
assumed to come from the first and second generations 
of GM crops—the first type provided nutritional private 
benefits to the consumers (heart healthy) while the 
second was promoted with regard to the public benefit 

to consumers (pesticide reduction). The study included 
in-person surveys of 600 consumers (400 in metro 
Delhi and 200 in Patna, in the rural state of Bihar) at 
four grocery stores in each city. There were three 
information treatments: the first group was surveyed 
without additional information; the second with positive 
additional information about the first-generation trait; 
and third with negative additional information about the 
first-generation trait. 

Of the sample surveyed, 54 percent of consumers 
had no knowledge of biotechnology, 5 percent had good 
knowledge; and 41 percent had some knowledge. Sixty-
eight percent did not have any opinion on the risks of 
biotechnology. Eighty-seven percent of the respondents 
said that they would buy the product if it helped reduce 
pesticides. 

The willingness to pay estimations were obtained 
using a double-bounded logit model. The consumers 
were first asked if they were willing to pay the same 
price for a GM and a non-GM product. Those saying 
no were then offered a possible discount for the GM
product, while the respondents who said yes were 
asked whether they would pay a premium for the GM
product. 

The estimations for the group with no treatment 
showed that consumers with positive opinions tended to 
have a higher willingness to pay while consumers who 
were aged, more educated, urban, and parents of a 
high number of children were less willing to pay for GM
wheat chapatti. Education was the only coefficient with 
an unexpected sign as compared with other studies, but 
perhaps it revealed the skepticism of more educated 
consumers. 
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“The generally positive response of 
consumers in India [to GM wheat 

chapattis] supports findings in other 
emerging economies, and underlies the 
importance of information on consumer 

attitudes toward GM food products.”
— Dr. Tom Wahl

Dr. Tom Wahl (left), Director, IMPACT Center, in discussion with Dr. Sachin Chaturvedi 
(center), Fellow, RIS, and Dr. Manoranjan Hota (right), Director, Ministry of Environment and 
Forests, Government of India.
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The mean willingness to pay estimate was 7 
percent for the group without additional information; 10 
percent for the group with positive information; and -139 
percent for the group with negative information (Table 7). 

Regarding the heart healthy wheat questions, 
which were posed to all groups of consumers, the 
willingness to pay reached 24 percent. The group 
without information may have reacted positively 
because of the positive view of science. The willingness 
to pay was largely higher for consumer-friendly than 
producer-friendly GM wheat. Finally, the large negative 
willingness to pay for the group with negative health 
information reflected the fact that individuals place a 
much larger weight on negative information than on 
positive information, as reflected in other studies. 

In conclusion, Dr. Wahl noted that the generally 
positive response of consumers in India supports 
findings in other emerging economies, and underlies 
the importance of information on consumer attitudes 
toward GM food products. As a result, unless these 
consumers are convinced to the contrary, these crops 
are likely to be successful in a country like India. 

Consumer/Farmer Information, 
the Media, and Perceptions of 
Biotechnology 

Dr. Pakki Reddy
Project Coordinator
Andhra Pradesh-Netherlands Biotechnology Programme 
(APNLBP)
India 

Dr. Reddy emphasized the need for projects on 
strengthening public acceptance of biotechnology, 
especially capacity-building programs at the grass-
root level for farmers, farm managers, and the mass 
media. The programs should be demand driven and 
participatory, and should allow for a two-way flow of 
information.

He gave an overview of the Andhra Pradesh-
Netherlands Biotechnology Programme for Dryland 
Agriculture. The APNLBP is one of the four country 
programs supported by the Research and Developing 
Countries Division (formerly Special Programme 
Biotechnology and Development Cooperation), Ministry 
of Foreign Affairs, Government of Netherlands. The main 
objective of this program is to promote the utilization of 
biotechnology for the benefit of resource-poor farmers. 
Country programs are in operation in Colombia, Kenya, 
Zimbabwe, and India. 

Dr. Reddy explained that the India program 
focuses on Andhra Pradesh, mainly on selected villages 
in the Mahaboobnagar and Nalgonda districts. Its 

Table 7.  WTP Estimates with Confidence Intervals

Mean WTP 
discount or premium) 95% Confidence Interval

Wheat – Zero info  7% [ 4.4%, 10.1% ]

Wheat – Positive  info               10%                          [ 7.2%, 13.7% ]

Wheat – Negative info              -139%                        [ -153.7%, -124.2% ]

Wheat – “Heart healthy”            24%                          [ 19.9%, 27.5% ]

Source: McCluskey and Wahl.
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specific objectives are: 1) to promote the application 
of biotechnologies relevant to small and marginal 
resource-poor farmers in Andhra Pradesh; 2) to develop 
appropriate biotechnologies through research activities; 
3) to strengthen the capacities of local organizations to 
develop and transfer biotechnologies; and 4) to promote 
discussions on biosafety measures and intellectual 
property rights. 

To achieve these objectives, the method employed 
by APNLBP is to involve all stakeholders at every step 
in the process. This began in the planning process with 
public consultation during a priority-setting exercise, 
followed by meetings to identify the goal and implement 
the strategy. The program led activities from lab 
to land and from land to lab to connect farmers to 
scientific efforts and scientists to agricultural realities. 
A mid-term evaluation was conducted in consultation 
with all stakeholders. Throughout the program’s 
implementation, public awareness was raised through a 
series of parallel efforts including orientation programs, 
grass-root meetings, distribution of brochures and 
newsletters, and a series of public debates attended by 
students, faculty, industry representatives, advocates, 
activists, nongovernmental organizations (NGOs), and 
farmers. Dr. Reddy said this participatory approach has 
been successful in ensuring that the program is adapted 
to the needs of all stakeholders and is based on the 
people’s will rather than the will of a few. 

Information Needs for Farmers: 
Education, Extension, Outreach 

Ms. Purvi Mehta-Bhatt
India Coordinator
South Asia Biosafety Program
India 

Ms. Mehta-Bhatt provided an overview of some of 
the challenges faced by the Indian extension system, 
and emphasized the fact that reaching farmers is an 
important but difficult task in view of the large and 
diverse farming population of India (234 million farmers 
in 638,365 villages) with less than 40 percent literacy 

rate and low connectivity. The existing extension system 
in the country is rather weak, with only one extension 
worker per 2,000 farmers. These factors contribute to 
a low level of information availability for Indian farmers 
with the result that the average Indian farmer is less 
capable of making informed decisions on technology, 
especially on new technologies like biotechnology. 

Less-informed farmers and end users, combined 
with the limitations of communication linkages between 
labs and land, give rise to the illegal seed trade, limited 
enforceability, and the implementation of biosafety 
regimes, thus taking a toll on agricultural biotechnology. 

Because biotechnology can serve as an important 
tool for facilitating agriculture in a country like India, 
and because there is a need to prepare the system for 
the safe and sustainable uptake of future biotechnology 
crops, the following suggestions were made: 1) 
strengthen investment in capacity building, including 
monitoring and having the scientific community reach 
out to farmers; 2) make technology development 
and dissemination a parallel effort, and 3) encourage 
public–private partnerships so as to extend the benefits 
of agricultural biotechnology to farmers.  

Ms. Mehta-Bhatt added that there is a need for 
better linkages between what is being developed 
in the laboratory and its application by farmers. 
The advantages of biotechnology can be optimized 
only when the farmers, the end-users of agricultural 
biotechnology, are able to make informed decisions. 

“There is a need for better linkages 
between what is being developed 
in the laboratory and its application 
by farmers.”

—Ms. Purvi Mehta-Bhatt



Pressure Groups and 
Information Biases: Are Poor 
Farmers Well Represented in 
the Decisionmaking Process?   

Dr. Shiv Visvananthan
Senior Fellow
Dhirubhai Ambani Institute for Information and 
Communication Technology
India

Dr. Visvananthan talked about how biotechnology helps 
reinvent democracy in India. The Green Revolution was 
based on ideological beliefs and was expert driven; 
nobody asked the experts about the specific issues. 
In contrast, the arrival of agricultural biotechnology 
created a new democracy in India. Moreover, he noted 
that there is no centralized power in India, but rather 
fragmented power distribution. The state has reinvented 
itself, to use things like control-testing protocol. 

Dr. Visvananthan argued that the fascination with 
the biotechnology debate has helped produce a new 
democracy in three ways. First, he argued that science 
does not happen in New Delhi. During the original 
controversy surrounding Bt cotton, Dr. Visvananthan 
was in Gujarat and talked to journalists but quickly 
realized that it became a “downloaded” controversy, 
in the sense that only certain aspects of the story 
were transmitted and captured the interest of internet 
audiences. Second, he explained that there was no 
relation between suicide in rural areas and technology, 
but this link captured the imagination of India’s middle 
class. He argued that the media’s narratives are 
constructed to put the middle class at ease. The 
problem becomes how are the poor and middle class 
put together? Dr. Visvananthan argued that the whole 
question of governance has changed. It is not the old 
science paradigm like during the Green Revolution. 
Third, Dr. Visvananthan pointed out that NGOs have the 
biggest place in the GM debate. NGOs play a powerful 
role, Dr. Visvananthan argued, since they produce the 
philosophy of science in India. For example, different 
stories are reported in the media: one day the poor 
farmer is ignorant, the other day the poor farmer is a 
terrorist. Related to that, it is important to note that the 
communist party remains very popular in India. 

For Dr. Visvananthan, there are three 
consequences of this general phenomenon. First, 
biotechnology is formatting a “desire” or dream of 
another world. Second, a lot of Indian society is 
breaking down. Third, in order to put things together, 
the solution has to be institutional. 

Dr. Visvananthan also observed that the case of 
biotechnology is striking in that the debate anticipated 
the technology; it did not happen after the introduction 
of agricultural biotechnology. This time, Norman Borlaug 
and M.S. Swaminathan played a role, but NGOs and 
other civil-society groups also played an important role. 
In particular, tribal NGOs played a role; they want to 
know what the experts say, and while they do not want 
to talk or participate, they are players. 

He added that new technologies can be seen 
as requiring new constitutional innovations. For 
example, a transfer of technology is an institutional 
arrangement. So there is a notion of right and a notion 
of transparency in this context. 

Dr. Visvananthan concluded by noting that this 
seminar may have a greater meaning than originally 
planned—extending “beyond science and economics, it 
is a tribute to Indian democracy.”

Open Discussion

• A few participants had questions about Dr. Wahl’s 
presentation on consumer perceptions of GM food 
in India. One participant asked about the choice of 
the location for the study while another participant 
asked whether consumer perceptions were 
changing, and if so how the change was measured. 
Dr. Wahl said that the selection of the study site was 
done by the main author who was an Indian graduate 
student from that particular region. He also replied 
that consumer perceptions do change; the core 
beliefs may not change but the perceptions do.  

• Regarding Dr. Reddy’s presentation on public 
participation, a few participants inquired about 
how the public participation came about. Dr. Reddy 
explained that it was a democratic process. These 
public debates did not exist before this program, 
and they are now improving instruments and 
evaluating how to make them better. He argued that 
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it is important to recognize the different players in 
the debate. 

• There was some discussion about the grass-roots 
activities led by Ms. Mehta-Bhatt in India and 
whether they were duplicating the effort of the 
Ministry of Environment and Forests (MoEF) or the 
state government. Ms. Mehta-Bhatt replied that the 
SABP grass-roots network works in partnership with 
state governments. She noted that educating the 
agridealers is important because farmers get their 
first-hand information from them. The subsequent 
discussion resulted in a consensus on the role 
of extension agents and private input dealers in 
farmers’ education. Extension mechanisms should 
be recognized as the most prominent source of 
information for the farmers. Training programs for 
agridealers would be an effective way to disseminate 
information. More generally, it is difficult to suggest 
a unique model that can work due to the variability 
of farmers’ needs in the different regions of India. 
The private sector can also play an important role in 
educating the farmers.

• There was a comment addressed to the Chair, 
Mr. P. Chengal Reddy, asking what the major 
constraints are for Bt cotton producers today, and 
which constraints could be addressed in the public 
sector. Mr. Reddy said information about Bt cotton 
is limited. Ordinary farmers are used to dealing with 
technological issues. Unfortunately the extension 
system is rather weak and non-existent. So farmers 
have to rely on the dealers to get any information. 
The group of farmers Mr. Reddy represents is faced 
with two issues: 1) dependence on government 
subsidies, though the group is planning to get 
around that by encouraging contract farming; and 
2) a rapidly expanding industry that increasingly 
appreciates education; for example, processing 
mill enterprises can benefit from educated farmers. 
From the farmers’ angle it is important to be 
competitive, and even if farmers appreciate many 
of the NGOs, they realize that none represent 
them well. The question for farmers is simple: Is 
it possible to compete in the world without new 
technology? Without irrigation projects, it will be 
difficult for agriculture to continue.  

• The Chair also argued that environmentalists are 
“anti-projects” like anti-irrigation projects, anti-
technology, and anti-mechanization. Regarding 
the recent controversies surrounding suicides, he 
explained that farmers in remote rural areas and 
rich areas all commit suicide; it is a cultural issue. 
Many farmers are able to sustain themselves. But 
in certain states, farmers take risks, and there is no 
safety net.

• One participant asked about the history of farmers’ 
movements in India. There used to be a strong 
farmers’ movement in the country in the 1980s, 
but it was not consolidated in the 1990s. After the 
1990s, other sectors gained more prominence 
and agriculture was somehow neglected. Currently 
agriculture is regaining its prominence with new 
developments in the sector.

• Dr. Visvananthan’s talk was also discussed, 
particularly the issue of democratic participation. 
Dr. Visvananthan replied that democracy is very 
important. But people also realize that experts 
matter. Everyone has a place in the debate. 
Everyone has his own view and each player 
should be accommodated. Some NGOs refuse to 
participate in the public debate because they believe 
that there is no point in discussion, but this is not a 
correct approach. What is appropriate for society 
should be openly discussed and society should be 
allowed to decide what’s good for it—the freedom 
of choice should be supported. One participant 
also argued that there is a need to build a proper 
research team with certified knowledge on the 
subject matter. Another participant asked whether 
the “new desire” mentioned by Dr. Visvananthan is 
technology-driven or if agricultural biotechnology is 
desire-driven. Dr. Visvananthan noted that there are 
a number of issues to consider. He said technology 
or desire is like the “chicken or egg” debate.



Chair Dr. Ajay Parida
Head-Biotechnology
M.S. Swaminathan Research Foundation (MSSRF)
India

“To walk a 100-mile long road, we have to first start with 
a few steps,” said Dr. Parida. This illustrates the need 
for large number of programs on biotechnology, public 
acceptance, awareness, and biosafety in India. This 
session is designed to give an overview of the various 
ongoing projects in India. 

International Support for 
Agricultural Biotechnology and 
Biosafety Lessons from the 
World Bank

Eija Pehu 
World Bank—Global Environmental Facility (GEF)
U.S.A.
(presented by Dr. Morven McLean, AGBIOS)

The presentation started with an overview of the World 
Bank’s interest and investments in biotechnology 
from the early 1990s to the present date. Today, the 
World Bank (WB) has 33 agriculture projects with 
biotechnology content in different regions. Figures 4 
and 5 show that biotechnology represents a small share 
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SESSION 6. SOUTH ASIA INITIATIVES ON
BIOSAFETY AND BIOTECHNOLOGY

Figure 4. WB Investment in Agricultural Projects
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of WB agricultural projects. The focus has been on 
research, training, environmental assessment, genetic 
resource management, regulatory framework, and 
private partnerships. All the investments have been 
channeled through research support. The WB has not 
supported large-scale production of transgenic crops.

An overview of the GEF-funded, WB-supported 
biosafety projects (2003-2007) was presented.  Since 
2003, the WB has supported national regulatory frame-
works in Colombia and India and is presently preparing 
regional projects in West Africa and Latin America.

In India the MoEF, being a focal point for 
the Convention on Biological Diversity (CBD), has 
been appointed as the implementing agency and 
works on the various project components of inter-
ministerial collaboration on capacity strengthening 
among stakeholders; the detection of living modified 
organisms; and the provision of public information. In 
view of the good existing laboratory capacity in India, 
the project provides incremental inputs to support 
biosafety assessments. 

The WB’s experience working in developing 
countries on a cross section of issues related to 
biotechnology and biosafety has led to the following 
lessons. First, there is a need to pay increasing 
attention to the specific country context in project 
design (existing legal framework; institutional set-up; 
capacity needs among stakeholders). Second, one 
needs to adopt a vision beyond environmental risks 
regarding the role of biotechnology in the agricultural 
sector (bringing in the Ministry of Agriculture, 
the Ministry of Finance, the Ministry of Trade and 
Commerce, the private sector, producer organizations, 
and others into the project sphere). Third, it is important 
to follow an adaptive approach (demand-led capacity 
development, flexibility in design). Fourth, emphasis 
should be placed on public information provision and 
awareness building. Finally, regional programs are 
useful to rationalize resource use.

Challenges for Countries 
to Implement the Biosafety 
Regulations: Economic and 
Legal Issues

Dr. Balakrishna Pisupati
Coordinator
United Nations University
Japan

Dr. Pisupati focused on biosafety and biotechnology 
at the international level, and more specifically on the 
role of Cartagena Protocol on Biosafety. He observed 
that the situation in Asia is rather transitional. Asia 
is less influenced by donor policy than Africa and 
entrepreneurial investments are increasing, which may 
help expand the possible range of technological options 
that would also require different policy responses. In 
this context, regional cooperation within Asia may be 
seen as an important option. 

The absence of sufficient socioeconomic studies 
on the effect of biotechnology on market and consumer 
choices may pose a major policy challenge when issues 
related to risk assessment and management, identifica-
tion, and traceability are to be decided. Dr. Pisupati 
noted that the main economic issues currently at stake 
may be classified into four categories: 1) the question 
of affordability of agricultural biotechnology; 2) the is-
sue of research and networking investments; 3) issues 
related to compliance and enforcement with regulations; 
and 4) questions linked to awareness and marketing. 

Dr. Pisupati further noted that science, information, 
intellectual property rights, and support from the 
government are presenting important challenges, 
namely: 

• The precautionary principle is still poorly 
understood and applied.

• Being a global framework, the Protocol is 
obviously a set of compromises.

• The Protocol calls for national actions and 
the establishment of policy and regulatory 

frameworks; it requires sharing of information 
and data.

“The absence of sufficient 
socioeconomic studies on the effect 

of biotechnology on market and consumer 
choices may pose a major policy challenge when 

issues related to risk assessment and management, 
identification, and traceability are to be decided.”

—Dr. Balakrishna Pisupati
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“Consumer choice is 
seen as the key driver for 
promoting biotechnology, 
but there is limited 
action to raise consumer 
awareness or understand 
consumer choice and 
preference.”

—Dr. Balakrishna Pisupati

• Capacity building and technology transfer are 
receiving a lot of attention, but without much 
clarity.

• The links between decisions to trade and 
intellectual property right issues are seen as 
relevant, but their impacts are not considered in 
the decisionmaking process at the Conference 
of Parties. 

Dr. Pisupati then suggested six main policy issues 
to be considered related to developing countries in 
general and India in particular, and to the Cartagena 
Protocol on Biosafety. First, he suggested assessing 
issues related to the economics of biosafety and 
biotechnology regulations among participants at the 
Conference of Parties of the Cartagena Protocol. He 
noted that the Protocol focuses on transboundary 
issues, when national issues still have to be understood. 
Second, while 128 countries have National Biosafety 
Frameworks and many are developing national 
legislations in response to the Protocol, there are 
probably very few countries that have the capacity 
to implement the framework. Third, he noted that 
consumer choice is seen as the key driver for promoting 
biotechnology, but there is limited action to raise 
consumer awareness or understand consumer choice 
and preference. Fourth, the strategic issue of promoting 

genetic transformation of hybrids versus traditional 
varieties still has to be addressed in India. Fifth, he 
wondered whether economic analysis was used in 
designing biosafety and biotechnology regulations in 
India. Finally, he asked what would be the effect of 
transgenic technology development and deployment on 
trade and regional free trade agreements. In particular, 
he noted that India is a leading supporter of strict 
documentation requirements at the Protocol, and India 
would support the full implementation of a strict system 
of documentation requirements by 2010. 

With this in mind, Dr. Pisupati ended his 
presentation by making a number of suggestions 
for Indian policymakers. First, India should use cost-
benefit analyses based on data and scientifically valid 
information. It should identify alternate options for 
newer genetic combinations. It should also assess 
the time frame with clear roles and responsibilities in 
the process. India would benefit from more economic 
modeling to assess future trends relating to consumers, 
markets, and the economics of agriculture. India also 
needs decentralized management of information and 
implementation authority. And finally, capacity building 
for policymakers and scientists is needed so they can 
mutually understand each other and reinforce valid 
policymaking that can be implemented.

Dr. Balakrishna Pisupati, Coordinator, United Nations University, Japan, discusses the challenges in 
implementing biosafety regulations.
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Public–Private Partnerships: 
The Example of CIMBAA for 
Insect-Resistant Vegetables

Dr. Derek Russell
Adjunct Professor
University of Melbourne
Australia

Dr. Russell gave an overview of Brassicas in Asia 
and Africa. India is the world leader in the cultivation 
of cauliflower (450,000 ha) and the second largest 
producer of cabbages (270,000 ha) in the world. Due 
to intense pest problems, these crops use 6,000 tons 
of insecticide annually to prevent insect-related crop 
losses, which can reach 90 percent. Two-thirds of the 
crop has detectable insecticide residues and 11 percent 
of samples are over the maximum residue levels. 
Similar problems exist in many other Asian and African 
countries. The use of Bt crops as part of integrated 
pest management (IPM) can help address this severe 
pest problem in Brassica.

The Collaboration on Insect Management for Bras-
sicas in Asia and Africa (CIMBAA) was set up to bring 
to Asia (initially India) and Africa a safe and sustainable 
control strategy for controlling damaging insect pests 
of cabbages and cauliflowers, as a contribution to the 
MDGs. A public–private partnership model created by 
CIMBAA was discussed. The main partners in this model 
are the World Vegetable Center (AVRDC), Melbourne Uni-
versity, Cornell University’s International Programs/Col-
lege of Agriculture and Life Sciences (IP/CALS) and its 
Entomology Department, the Natural Resource Institute 
of the University of Greenwich in the United Kingdom, 
and Nunhems Seeds (BV), which has a very strong 
Indian presence. The main objective of this partnership 
is to develop cabbage and cauliflower varieties with 
durable resistance against diamondback moth and to 
introduce them in a full IPM setting.

Dr. Russell explained that this process will be 
based on the construct of two Bt-genes, which have not 
yet been exposed to strong insect selection pressure 
and are tightly linked to avoid segregation into single 
gene products and are not cross-resisted by diamond-
back moth. Apart from the technical development of a 
product, he noted that CIMBAA is committed to working 

on various regulatory, environmental-impact analysis 
studies and capacity-building issues with its interna-
tional and regional partners. Currently the partnership 
has transformed the greenhouse trials of cabbage and 
cauliflower lines in India.

Dr. Russell called this kind of partnership effort 
a win-win situation for public and private partners. Its 
ultimate advantage is to help reach the farmers. The 
private partners play the key role in developing the 
resistant plant material and undertaking global ecotox-
icity/allergenicity studies. The public partners assess 
opportunities for GM insect-resistant material and bio-
safety impacts and thus assist in developing the regula-
tory dossier. They will develop and promote sustainable 
pest management and will work on dissemination of 
the developed plant material, which will be owned by 
the public-sector partners and will be made available to 
breeders free of any restrictive technology fees.

Indian Council of Medical 
Research

Dr. Vasantha Muthuswamy
Senior Deputy Director General
Indian Council of Medical Research (ICMR)
Government of India

Dr. Muthuswamy gave an overview of the various 
committees set up by the Government of India to deal 
with the commercial application, labeling, and import 
of GMOs. ICMR is one of the departments dealing with 
various food- and health-related issues of biosafety and 
regulations. Dr. Muthuswamy emphasized the need for 
sensitizing concerned state governments and ministries 
and officials. 

She presented some of the important steps be-
ing taken by ICMR on capacity building and facilitating 
dialogue between various ministries working on GMOs. 
She listed some of the workshops carried out, including 
a collaborative ICAR-SABP workshop held in 2005. 

She explained in detail the mandatory labeling 
policy proposed by ICMR as an amendment to the 
Prevention of Food Adulteration Act. Notably, all 
the requirements relate to any type of food product 
derived from GM crops, whether or not they contain 
GM ingredients. She emphasized the fact that the 



regulation would target imports of GM food products 
first, and talked about the detection and testing efforts 
being undertaken. She also mentioned the three ethical 
principles that are the basis of regulations for GM food: 
1) the Principle of Autonomy, which encompasses 
information, labeling, and protection of smallholders; 
2) the Principle of Beneficence, based on risk-benefit 
assessments; and 3) the Principle of Justice, which 
encourages the affordability of useful and safe GM food. 

She said that while India has good scientific 
capacity to develop GM products, there is a need 
to initiate research to understand the baseline 
information on awareness levels related to biosafety 
and environmental safety. This includes research on 
the cost effectiveness of labeling and the economics of 
the traceability regime, as well as cost–benefit analysis 
research and research on consumer attitudes. 

Overview of ABSPII Initiatives 
on Biotechnology in South Asia

Mr. K. Vijayaraghavan
Regional Coordinator, South Asia
Agricultural Biotechnology Support Project II (ABSPII)
India 

Mr. Vijayaraghavan explained that the Agricultural 
Biotechnology Support Project II (ABSPII) is a USAID-
funded consortium of public- and private-sector 
institutions that supports scientists, regulators, 
extension workers, farmers, and the general public 
in developing countries to make informed decisions 
about agricultural biotechnology. Where demand exists, 
ABSPII focuses on the safe and effective development 
and commercialization of bioengineered crops as a 
complement to traditional and organic agricultural 
approaches. The project helps boost food security, 
economic growth, nutrition, and environmental quality in 
East and West Africa, Indonesia, India, Bangladesh, and 
the Philippines. The consortium develops innovative, 
pragmatic solutions, building on the successes of the 
ABSP, which was led for over a decade by Michigan 
State University. ABSPII works collaboratively with the 
Program for Biosafety Systems (PBS) and SABP.

South Asia Biosafety Program

Ms. Purvi Mehta-Bhatt
India Coordinator
South Asia Biosafety Program (SABP)
India

The South Asia Biosafety Program (SABP) is an 
international developmental program supported by the 
United States Agency for International Development 
(USAID) and implemented in India and Bangladesh by 
IFPRI and AGBIOS.

SABP is divided into two components: 1) the 
policy component being implemented by IFPRI; and 2) 
the communications component being implemented by 
AGBIOS. The objective of the policy component is to 
help foster an enabling environment for biosafety and 
biotechnology in India and Bangladesh. As part of this 
project, most research has involved conducting ongoing 
analyses of domestic and international trade-related 
regulations of agriculture biotechnology. This project 
includes legal and economic analyses and simulation 
work based on consultations with experts in the two 
countries. Additional work on the potential economic 
effects of mandatory labeling of GM food in India was 
also carried out. Finally, this conference and policy 
dialogue was organized as part of SABP’s endeavor in 
India. 

The communications component of SABP has 
included multiple activities: food safety workshops 
with key scientists and policymakers, a forum of ag-
biotech communicators, and several state-level ag-
biotech workshops for farmers, as well as informational 
materials including a communication brochure in the 
local languages, a monthly newsletter, and the making 
of a video on Bt cotton in India. 
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SABP, gives an overview of the South Asia 
Biosafety Program.
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Open Discussion

• Dr. Russell was asked how private seed companies 
will benefit from his program. He replied that 
humanitarian wishes on the part of high-tech seed 
producers are opening a market where the public 
sector can grow and produce its own hybrids, but it 
may take time. Private partners are able to provide 
a sufficient level of investment to reach a broader 
number of research targets. 

• A good part of the discussion then focused on 
asking Dr. Muthuswamy about the proposed 
mandatory labeling regulation for GM food in India. 
Participants asked about the purpose of labeling 
without an approval system in place, the meaning 
of labeling in a country where 80 percent of food 
is unpackaged, the enforcement strategy, the 
implementation strategy, and the use of a 0 percent 
threshold level. Dr. Muthuswamy replied that at the 
moment, most GM foods are imported, so this will 
be the target of the regulation. Any food will have 
to be accompanied by a certificate indicating the 
country of origin. Implementation of the law will 
occur later. Currently all ministries involved are 
working on the mechanisms of implementation. 
Food safety will be handled by the Health Ministry, 
whereas the food processing industry and other 
forms of food will be handled by specific ministries.

• Dr. Muthuswamy also observed that no threshold 
for labeling has been determined. She remarked 
that labeling will imply a testing mechanism by 
which the government can determine if there is any 
GM food in the product. In terms of imported GM
food, certification will be needed from the exporting 
country. If the GM food has been marketed there, 
then it will be allowed in India pending approval 
from the Genetic Engineering Approval Committee 
(GEAC). The purpose is for consumers to feel free to 
decide to buy or not buy. Dr Muthuswamy noted that 
in her opinion, this is the best policy they could have. 

• Many participants discussed issues related to what 
was perceived as a very stringent labeling policy 
that might have implementation and enforcement dif-
ficulties. One participant observed that segregation 

will be a challenge, especially without a threshold. 
Currently, India does not have testing facilities so it 
is difficult to see how mandatory labeling could be 
implemented. How will the government find out if 
the person violated the law when there’s no testing 
mechanism? Dr. Muthuswamy replied that there are 
labs to test the product, but did not provide further 
explanation. Another participant said that testing 
of GM food for approved and unapproved products 
will work only if a threshold is defined. A participant 
argued that approval and labeling from the Genetic 
Engineering Approval Committee (GEAC) and the 
effects should be analyzed, since these are com-
plicated and difficult to implement in a country with 
mostly unpackaged foods, and hence, more confu-
sion will be created.

• There was some question related to the link 
between safety assessment and labeling regulation. 
One participant argued that the Indian Council for 
Medical Research (ICMR) does not have the capacity 
to evaluate the safety of food, so consumers will 
have no means of finding out if a product is safe or 
not. On the other hand, labeling is not designed to 
address safety concerns, so these issues should be 
handled at the approval stage before labeling. 

• Regarding imports of GM food products, a 
participant commented on the fact that the 
regulation targets imports and thus puts more 
pressure on food importers, and he asked whether 
the exporter would be liable in case of mislabeling. 
Dr. Muthuswamy replied that if the GM ingredient is 
not declared as requested, then there is a violation 
of rules punishable by the government. 

• Finally one participant noted that India’s proposed 
rule is arguably the most stringent labeling regula-
tion on GM food worldwide. He then noted that the 
proposed regulation targeting imports (GM soybean 
oil) and not domestic products (such as cottonseed 
oil derived from Bt cotton), as presented by Dr. Mu-
thuswamy, would be in clear violation of the General 
Agreement of Tariffs and Trade (GATT) and would 
therefore put India at risk of WTO disputes with Bra-
zil and Argentina. Dr. Muthuswamy said that she was 
not aware of issues with international trade rules. 



Chair Dr. Mark W. Rosegrant
Director
Environment and Production Technology Division, IFPRI
U.S.A.

Dr. Rosegrant summarized the key discussion points 
raised in previous sessions. He first noted that, from 
the keynote speech to the last presentation, it is clear 
that the Government of India has adopted a consensus 
view on the usefulness of transgenic crops. However, 
it is not clear that regulations are being adapted in this 
direction. From an economics perspective, biosafety 
and biotechnology should adhere to essential safety 
standards and cost efficiency. India is developing a very 
sophisticated and strict approval framework. By adding 
many layers of complexity to the regulations, there is 
a risk that crops will not be able to reach the market. 
Regulation will reduce incentives for investment, even 
though large increases in investment are needed. 

There are controversies over segregation and 
labeling strategies as well. Segregation strategies 
appear to be to everyone’s benefit. A number of 
opponents have argued that segregation is unfeasible. 
But there are a number of examples that have shown 
that segregation can be feasible. GM crops can be 
adopted without losing market opportunities. 

Another key issue is mandatory labeling versus 
voluntary labeling. Based on current evidence, it is 
not clear that consumers will benefit from mandatory 

labeling. It is not clear that it is demanded. It may not 
be enforceable. One of the best ways to make a policy 
fail is to adopt unenforceable regulations. Voluntary 
labeling could lead to a much safer and more effective 
development of GM crops.

Dr. Rosegrant also noted that public–private 
partnerships (PPPs) were seen as positive institutional 
arrangements in this conference. He emphasized 
the importance of PPPs in overcoming barriers to 
investment. However, he also noted that not only in 
biotech but also in agriculture in general, PPPs tend to 
fail, because they are difficult to set up and sustain. 
Dr. Rosegrant sees them as a fruitful area, but not a 
panacea.

During the past decade, India has been promoting 
research on biotechnology. There are many promising 
crops. But Dr. Rosegrant noted that these developments 
are at risk due to complicated and stringent regulations. 
He wondered: Is it really the best way to maximize the 
gains from agricultural biotechnology? 

Dr. T. V. Ramanaiah
Director
Department of Biotechnology
Government of India

In India there are more than 900 companies operating 
in all sectors of biotechnology and more than 300 
institutions engaged in DNA research.

Dr. Ramanaiah said that India’s National Policy 
on Biotechnology treats the transgenic approach as 
complementary to conventional approaches, to be 
resorted to when other options to achieve the desired 
objectives are either not available or not feasible. In 
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the transgenic approach, high priority is accorded to 
the incorporation of resistance to insect pests and 
diseases, including viruses, and to drought and salinity 
(i.e. biotic and biotic stresses). Special attention is given 
to development of new crop varieties, particularly of 
food crops with higher nutritional value.  

As a representative of one of the apex public 
biotechnology departments, Dr. Ramanaiah explained 
the function of the following committees. 

• The Recombinant DNA Advisory Committee 
(RDAC) 

• Institutional Biosafety Committee (IBSC)

• Review Committee on Genetic Manipulation 
(RCGM)

• Genetic Engineering Approval Committee 
(GEAC)

• State Biotechnology Coordination Committee 
(SBCC)

• District Level Committee (DLC) 

While recognizing that the present regulatory 
system has certain limitations, Dr. Ramanaiah presented 
a concept of the national biotechnology regulatory 
authority that is being considered by the Government 
of India at the moment. This Commission will be set 
up in consonance with the recommendations of the 
previous committees founded by the government 
(e.g. the Swaminathan Committee and The Mashelkar 
Committee), in consultation with the principal 
stakeholders. 

Mr. Sanjay Kumar
Director
Department of Commerce
Ministry of Commerce and Industry
Government of India

In April 2006, a notification on imports of GMOs
was issued outlining documentation and labeling 
requirements. It was based on two basic principles of 
the WTO: non-discrimination and transparency. The 
Government of India notified the TBT committee of the 
WTO that this regulation would be implemented with 
effect from 8 July 2006. The SPS committee was not 
notified since this was not a new measure. 

Regarding the implementation of import approval, 
there are still some uncertainties and insufficient 
laboratory resources and capacity to do risk 
assessments in India. But one must examine the issues 
from a trade-facilitation aspect. The Department of 
Commerce is in the process of putting together trade- 
facilitation issues so that there is no problem with 
imports and so that consumers also know about the 
product contents.

India’s regulatory system for biotech products 
involves seven or eight ministries. The process for 
decisionmaking is, therefore, complicated. But the 
Genetic Engineering Approval Committee (GEAC) is the 
appropriate body to grant approval for field testing or 
for the importation of any GM product. 

“It is clear that the Government of India has 
adopted a consensus view on the usefulness of 
transgenic crops. However, it is not clear that 
regulations are being adapted in this direction.”

—Dr. Mark W. Rosegrant

Dr. Mark Rosegrant, Director, EPTD, IFPRI, highlights 
the importance of agricultural biotechnology in food 
security and poverty alleviation.



Dr. S. Rao
Vice President
JK Agri-Genetics Ltd.
India

JK Agri-Genetics Ltd. is a private company that 
conceptualized the Biotech R&D Centre in 1999; the 
laboratory became operational in 2000. During the 
past seven years, it has developed competencies in 
transforming and regenerating crop lines; screening and 
evaluating transgenic crops; DNA fingerprinting through 
AFLP, RFLP, SSR, ISSR, and RAPD markers; and marker-
assisted breeding.

The company is known for its ‘indigenous’ Bt 
cotton technology containing Cry1Ac gene from 
Bacillus thuringiensis obtained from IIT, Kharagpur—a 
Government of India-supported public research institute. 
The product received GEAC approval for commercial 
release in Kharif in 2006. This is the first and only Bt 
cotton with an indigenous Bt gene; four hybrids are 
already commercialized and four more will be released 
next year. It has been a successful experience. 

At the end of his presentation, Dr. Rao summarized 
a few lessons learned from the conference. First he 
found that there was general agreement that there 
is no economic justification for the use of illegal 
seeds. Second, he recommended that private–public 
partnerships are needed due to the high cost of biotech 
research and regulations in India. Third, he noted 
that a significant debate on “labeling,” including many 
complicated issues, is urgently needed. Fourth, he 
learned that China has no refuge policy, which should 
also work in India. Fifth, he found that the extension 
system should be made accountable and should provide 
training for agridealers. 

Dr. S. R. Rao
Advisor
Ministry of Science and Technology 
Government of India

Dr. S. R. Rao first observed that India is well recognized 
for its competitive and strong research capacity 
in biotechnology. India was also one of the pioneer 
countries in the world in initializing investments into 
biotechnology. A large number of public- and private-
sector projects are currently underway on different 
research aspects of biotechnology. These research 
efforts need to be networked. Dr. S. R. Rao suggested 
forming agricultural biotechnology-biosafety networks 
and fostering collaboration between the institutions.

He argued that involving the public, especially 
farmers, in the process is extremely important for 
designing a practical, enforceable, and conducive 
regulatory environment. This kind of partnership 
between farmers and scientists is missing in India and 
needs to be strengthened. 

Dr. S. R. Rao further made the following four 
recommendations.

1. There are problems with the structure of 
regulations in India. The current interministerial 
structure is complex and needs coordination. 
There is a need to establish a single regulatory 
authority under the Gene Technology Act, as 
has occurred in Australia and South Africa. The 
particular structure and organization of the 
proposed single regulatory authority should be 
debated in the future.

2. India does not have trained biosafety 
researchers. There are good biotechnology 
researchers. Environmental safety and 
socioeconomic aspects also need attention. 
Biosafety research data would improve 
informed decisionmaking. Collaboration 
among international institutions for information 
exchange would also be beneficial.

3. What happens to public research and the public 
good when there is no adequate replacement 
ratio? We have to manage the innovation chain 
to deliver public goods. How do we reduce the 
cost of regulations? 
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“Private–public partnerships 
are needed due to the high cost 
of biotech research and regulations 
in India, [and] a significant debate on 
“labeling,” including many complicated 
issues, is urgently needed.”

—Dr. S. Rao
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4. Lastly, communications efforts should be 
undertaken before the introduction of new 
technologies. For example, regarding field 
trials, extension services are missing. Post-
graduate certificate training programs and 
formal training for farmers (beyond biological 
training), should be offered. It may be useful to 
involve international faculty members. 

Dr. Manoranjan Hota
Additional Director 
Ministry of Environment and Forest 
Government of India

The Ministry of Environment and Forest (MoEF) hosts 
the Genetic Engineering Approval Committee (GEAC). 
There is a very good framework in place and capacity-
building efforts are being undertaken at different 
levels. The MoEF is working with state governments 
on Bt crops, particularly Bt cotton, to implement risk 
assessments, raise awareness, and build capacity. 
This effort also involves universities, journalists, and 
other stakeholders. The Ministry is also establishing 
laboratories with the help of multilateral agencies to 
facilitate and build upon Bt assessment capacity in the 
country. During one recent state meeting, the issue 
of developing a detection laboratory was discussed. 
As Dr. Pisupati mentioned, the MoEF is processing the 
recent Biosafety Protocol clauses, and trying to develop 
capacity building as well.

Open Discussion

• Dr. Rao (JK Agri-Genetics Ltd.) responded to a few 
questions and comments on his presentation. The 
first comment addressed the issue of takeovers. Dr. 
Rao’s company is commercializing the first variety of 
cotton with indigenous Bt, but what if the company 
is purchased by a multinational company, does 
the right to the gene get lost? It is unclear whether 
the public investment will remain in public hands. 
Another person asked Dr. Rao whether the hybrids 
his company was developing were adapted to the 
agroecological conditions and were responding to 

the textile industry’s needs. Dr. Rao replied that 
they tested for adaptability to particular ecological 
niches, such as irrigated or rainfed conditions. 
He also said that they were working on different 
hybrids that are susceptible to pests and that once 
everything is combined he is confident that they will 
get different lint qualities. Dr. Rao also was asked 
to give an estimate of the total cost to develop the 
transgenic event and replied that it cost US$3-3.2 
million.

• A comment was addressed to Dr. S. R. Rao, stating 
that food and biosafety is very important to India, 
but that there might not be any public institution 
that can correctly certify that a GM food product is 
safe or substantially equivalent to the conventional 
food. A number of private companies may be able to 
provide this service, but the question of trust would 
then come into the equation. Dr. S. R. Rao replied 
that this is one of the issues at stake. He explained 
the evolution from the GM food ban in Sri Lanka 
to the WTO dispute. There is a lot of uncertainty 
about the proposed Indian labeling regulation and 
its enforcement. Asian countries have laboratories 
that are developing the capacity to conduct Codex-
level tests. Sampling and testing methods are 
also controversial and still have to be determined. 
Harmonization efforts are happening. Dr. S. R.
Rao noted that the issue was perhaps not about 
laboratories, but rather capacity building in terms of 
testing procedures. 

• There was a comment made regarding labeling 
from a Bangladeshi participant, who noted that if 
India implements mandatory labeling it will result in 
increased consumer costs. Once a food is approved 
and safe, what is the point of labeling? He expressed 
his concerns because Bangladesh tends to follow 
India. Mandatory labeling would make it difficult for 
both countries.

• Another participant addressed a question to Dr. 
Ramanaiah regarding the problem of transparency 
and quality of enforcements during GM crop field 
trials. What are the steps that are being proposed 
to change the current situation? He also asked 
about the future commission proposed by the MS
Swaminathan Task Force. Dr. Ramanaiah replied 
that there is transparency on who is doing field 
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trials. But the data is not provided to the media and 
NGOs, as it may result in destruction by activists. 
The enforcement of public trials is very strict; and is 
being managed at the local level so as to be more 
effective. Applicants can pay to visit the fields. 
As for the new system, there are still a number of 
uncertainties. Regulatory authorities may want to 
harmonize within this new institution but it will take a 
long time. 

• On capacity building, one participant noted that 
most speakers are pushing for training and meetings 

with experts. What about the legal community? It 
is currently outside of the debate in India. Another 
participant said that there are new tools to help 
set up public–private partnerships, including a 
website. More generally it seems that the culture 
of partnership is evolving and a new act is being 
considered. Today any partnership is the result of 
networks. Networks in biosafety research should 
be improved. Capacity building is also needed in 
technology management. 

Dr. Tom Wahl (right), Director, IMPACT Center,  
U.S.A., in discussion with Dr. Josette Lewis (left), 

Senior Biotechnology Advisor, USAID, U.S.A.
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• India has 17 percent of world’s population and only 
2 percent of the world’s water resources. In the past 
decade, yield levels of major crops in India have 
stalled. Due to degradation of land and the environ-
ment, productivity increases in agriculture have 
become difficult to achieve. Therefore, new technolo-
gies that are attuned to the socioeconomic context 
are needed. Biotechnology has the potential for 
improving crop productivity and nutritional quality, 
and improving resistance to biotic (insect pests and 
diseases) and abiotic stresses (drought and salinity). 

• Traditional crop-protection methods face limitations 
such as health hazards due to sprays, environmental 
contamination, development of resistance to 
insecticides, adverse effects on non-target 
organisms, and harmful residues in food and food 
products. Transgenic crops offer a major reduction 
in the use of insecticide sprays, increased activity 
of natural enemies, reduced exposure of non-target 
organisms to pesticides, and reduction in pesticide 
residues in food and food products.

Regulatory Issues

• The government departments dealing with 
biotechnology promotion and its regulation through 
biosafety policies often work in isolation and follow 
different priority standards. This is a major cause 
of conflict, parallel realities, and overall delay in 
the process. There is a need for interministerial 
coordination in this area.  

• It is clear that the Government of India has adopted 
a consensus view on the usefulness of transgenic 
crops. However, the regulatory approach is largely 
driven by precaution. 

• From an economics perspective, biosafety and 
biotechnology should adhere to essential safety 

standards and be cost efficient. India is developing 
a complex system of regulations with science-based 
risk assessments and expedited reviews. However, 
there is a need to guard the system against delays 
due to this complexity.

• The regulatory agencies and their guidelines have 
yet to respond to the dynamic developments in 
biotechnology. On the one hand, there are growing 
indigenous strengths in agricultural biotechnology 
and burgeoning agricultural imports, and on the 
other hand, there are challenges that emanate from 
the ambiguities in the national biosafety guidelines.

• One of the speakers at this conferences estimated 
that the average time required for the development 
of a transgenic crop is seven years and that the 
average cost of development is US$7 million. In fact, 
the gestation period, regulatory complexities, and 
turnover period are much lower in pharmaceutical 
biotechnology than in the agricultural biotechnology. 
It was also suggested that currently, the private 
sector accounts for 70 percent of the turnover in 
seed domestically and has gained international 
recognition. Almost one-third of Indian seed 
companies have a global technology/financial 
partner. Private seed companies are spending 
10-12 percent of their turnover in research and 
development (R&D), and the R&D budget of medium-
size companies is growing at 20 percent per annum. 
The seed industry seeks an enabling legislative and 
policy environment and a regulatory framework that 
is flexible, responsive, transparent, and predictable. 

RECOMMENDATIONS/OUTCOMES



• The implementation of trade regulations crucially 
depends upon the policies and commitments of 
the Ministry of Commerce at the WTO, especially 
in committees such as TRIPs, SPS, and TBT. 
Similarly, the Ministry of Agriculture, the Ministry 
of Environment and Forests (MoEF), and the 
Department of Biotechnology (DBT) should also be 
engaged in this process. 

• Some additional policy measures have to be taken 
to make biosafety guidelines a comprehensive and 
dynamic policy mechanism, rather than just a tool 
for regulations. 

• Recent regulatory decisions made at the Cartagena 
Protocol on Biosafety should be subjected to 
rigorous cost–benefit analysis. In particular, 
regulations on labeling, documentation, liability, 
transboundary movement, or adventitious presence 
will play a significant role in the development or 
decline of the biotechnology sector in India. More 
needs to be done in India on food safety regulations. 
And last but not least, the event-based approval that 
is now accepted for cotton in India should also apply 
to other traits.

• The Cartagena Protocol does not distinguish 
between experimental and large-scale commercial 
releases. As a consequence, there is significant 
confusion about what is planted and what is 
commercially available, and more generally, the 
issue of biosafety approval is confused with field 
trials. Many resource-poor countries are stuck 
between the need to test and the fear to know. 
Because of this confusion, the focus for activism 
has shifted toward stopping or impeding field 
trials and has effectively managed to discourage 
R&D in agricultural biotechnology and has kept 
policymakers from allowing any type of field testing.

Research Needs

• India would benefit from more economic modeling 
to assess future trends: consumers, markets, and 
the economics of agriculture. India also needs 
decentralized management of information and an 
implementation authority.

• While there are significant investments in 
economically important crops by the public and 
private sectors, orphan crops are being let down. 
Research on orphan crops holds great potential for 
a country like India. Overall, this calls for national 
and international research organizations to play a 
more active role in making these new technologies 
beneficial for the poor populations. 

Post-Release Issues

• China is the world’s largest Bt cotton-producing 
country. It has a zero refuge policy. The research 
results suggest that China does not need to rethink 
its zero refuge policy until other Bt crops such as 
Bt rice and Bt maize are commercialized. However 
this result cannot be simply generalized to other 
developing countries because it is highly dependent 
on the cropping system and the target insect pests. 

• In India, while there is a policy that makes 20 
percent refuge growing mandatory, more that 80 
percent of the farmers who have grown Bt cotton 
have not planted non-Bt seed (refuge). There is a 
need for enforceable policy and more awareness 
among the stakeholders for implementing such 
policies. Since India has a mosaic of crops 
that serve as collateral and alternate hosts for 
Helicoverpa, the need for refuge is not very urgent, 
unless saturation with Bt cotton in an area exceeds 
75 percent.

• There are trade-offs and synergies between 
achieving the 2015 MDG targets and the 2010 
Convention on Biodiversity target to reduce 
biodiversity loss. So far there has been little 
evidence of the negative impact of GMOs on 
biodiversity; however, more research in this area is 
needed. 

• Illegal seeds erode returns to developers and 
discourage them from investing in new technologies. 
There is an urgent need to impede the spread of the 
illegal seed trade. 
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Labeling

• Developed countries have adopted different policies 
related to pro-active labeling of GM elements in 
food. While all countries require labels on foods 
that have been nutritionally or compositionally 
changed or that have new allergens, other aspects 
of the labeling systems vary widely. There is a wide 
dichotomy between countries with mandatory and 
voluntary labeling systems.

• According to a paper submitted at the conference, 
mandatory labeling of GM food in China has been 
introduced for certain products in certain regions. A
supermarket study conducted in China showed that 
mandatory labeling of GM soybean oil would reduce 
the consumer expenditure share of soybean oil 
among vegetable oils by 2 percent to the benefit of 
peanut/sunflower oil. At the same time, the Chinese 
regulation may not be well enforced and tends to 
result in GM labels on all targeted products, with no 
consumer choice.

• According to another paper submitted at the 
conference, the Philippines is about to adopt a 
mixed labeling system with voluntary negative 
labeling for non-GM products and mandatory labeling 
for unapproved or non-substantially equivalent 
packaged food products that contain transgenic 
DNA. Overall, this system was designed to ensure a 
balance between the consumer’s right to know and 
socioeconomic considerations such as the cost of 
implementing the regulation.

• According to a new economic study presented at 
the conference, the potential benefits and costs of 
mandatory labeling in India showed that mandatory 
labeling cannot be justified as a public policy. First, 
mandatory labeling does not result in additional 
consumer choice or information. Thus, it does not 
correct any market failure, and it entails certain 
costs. Second, regarding social benefits, there 
are two types of cases where mandatory labeling 
is socially beneficial: 1) as a health warning and 
2) in cases where the cost is almost zero and the 

benefits largely outweigh the costs. However, as of 
yet GM food labeling does not correspond to either 
of these cases in India. It is costly and should be 
separated from the safety regulations. Labeling in 
the unregulated unpackaged food products in the 
village markets is impossible to achieve.

• A view was expressed that voluntary labeling may be 
more appropriate for India. Voluntary labeling with 
a public certification scheme could help balance 
processor and consumer interests. It appears to 
be a feasible option in India given the existence 
of other labeling schemes. In addition, it would 
have the advantage of being tailored to consumer 
preferences and would give consumers a choice. 

• The feasibility of mandatory labeling is also 
questionable. According to a paper submitted at 
the conference, India currently does not have the 
national capacity and right to inspect and enforce 
mandatory labeling. India does not have testing 
facilities so it is difficult to see how mandatory 
labeling could be implemented. Enforceability of 
mandatory labeling in a country like India, where 
more than 80 percent of the processed food comes 
from the ‘unorganized’ sector is also an issue. For 
unprocessed foodstuffs, the figure is even higher.

• The consensus among participants was that 
developing labeling policies in developing 
countries—whether voluntary or mandatory—poses 
challenges, and that the costs and benefits of 
labeling should be considered. However, for India, 
the cost of labeling and the need for labeling still 
have to be assessed. 

• GM food labeling should not be introduced for safety 
reasons but for consumer choice or consumer right 
to know. Labeling will not be able to address safety 
concerns; these issues should be handled at the 
approval stage.

• Labeling cannot be done in isolation but should 
consider consumer, international, and domestic 
markets. As currently proposed, it will likely act as 
an import restriction and it would not help provide 
better market access for exports in sensitive 
countries.



Capacity Development

• Most public institutions lack the experience, skills, 
and motivation to develop the expertise needed 
for product delivery capacity and experience. 
This, combined with a conflict of interest in using 
large amounts of research money to conduct non-
research activities, takes a toll on activities related 
to capacity building. Most public institutions do not 
have the resources and experience needed for post-
commercial release monitoring.

• In India, the risk assessment and risk management 
of GMOs is a relatively new research field. Existing 
facilities are not sufficiently equipped to completely 
meet the requirements of the Cartagena Protocol. 
Therefore, the current infrastructure needs to be 
improved and upgraded. Training courses can be 
conducted for professionals to identify potential 
gene flows and their effect on non-target species. 

• There is a need to develop legal and socioeconomic 
expertise on the linkages between the Protocol and 
other international agreements, measures related 
to biosafety and their trade impacts, cost–benefit 
analyses, bioethics, legal drafting, and policy 
analyses. Ultimately an efficient and credible 
regulation should be accessible and transparent 
so as to incorporate the interest of the public in 
decisionmaking. 

• Human resource development is important for 
facilitating technology transfer and adoption. 
Capacity development at the level of all 
stakeholders, including extension workers, 
farmers, and state-level regulators, is key in making 
agricultural biotechnology reach the farms.

• These kinds of capacity-building programs should be 
implemented in parallel with research efforts so that 
when agricultural biotechnology is ready, farmers 
are prepared to understand and adopt it. 

• There is a need for improving vegetables through 
biotechnology. Some of the main challenges associ-
ated with vegetable crops have to do with the im-
portance of appearance and taste, which is affected 
by significant uses of pesticides, highly segmented 
and fragmented growing areas, the perishability of 
products, and high vulnerability to abiotic and biotic 

stresses. Pest resistance would also provide the 
advantage of increasing the quality of vegetables 
through the reduction of pesticide residue, providing 
a benefit to producers and consumers. There is a 
clear need for more research on these crops.   

• There is a need to strengthen and enhance regional 
and subregional capacities within the Biosafety 
Clearing House. 

International Trade Issues

• Regulatory systems for GM foods should 
be adaptable, responsive, and consistent. 
The increasing international trend is toward 
transparency, which will facilitate the growth of the 
science of biotechnology and will increase consumer 
confidence in the regulatory system. 

• Agricultural biotechnology has the potential to 
improve crop productivity in India but there is 
concern about GM food suffering from a loss of 
access to sensitive export markets. Given the 
fact that the major export destination of Indian 
agriculture is the European Union, it was noted that 
export considerations should play a significant role 
in policymaking in India.

• Mandatory labeling by importers acts as a trade 
filter in sensitive markets; food processors in 
Japan, Korea, and Europe tend to avoid GM food 
ingredients. However it should be noted that these 
countries import significant volumes of GM crops 
(such as soybeans and cotton) for animal feed and 
non-food uses, so trade-related policies act as 
sensitive filters rather than as simple import bans. 

• In this situation, a country like India is faced with 
three possible policy options for traded commodity 
crops: 1) reject GM technology; 2) embrace GM
technology and neglect currently sensitive markets; 
and 3) implement some type of segregation system 
for GM and non-GM foods (export niche). Each of 
these options needs to be assessed economically to 
adopt the best strategy. 

• Results from a paper submitted at the conference 
show that the introduction of GM rice in India would 
increase rice production by about 11 percent, 
and have a very significant positive effect on real 
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income in India equal to approximately +0.9 percent 
GDP. Other countries adopting GM rice could also 
gain significantly from its adoption. Preliminary 
results from international simulations show that 
the introduction of GM rice in India would largely 
overcome any potential trade loss and that the cost 
of segregation would have to be large to overcome 
this significant welfare benefit. 

• Segregation is already working in a number of 
countries; its feasibility depends on the threshold for 
the adventitious presence of GM materials. If there 
is no threshold, segregation is not possible; if the 
threshold is very low, then a pure non-GM product 
will have higher costs.

• Indian biosafety guidelines have yet to come out 
explicitly on the issue of the import notification. In 
the current situation, a note providing brief and clear 
trade information should be developed for all stake-
holders, for example, on the issue of bulk imports. 

• On the issue of traceability and threshold values, 
there is no consensus worldwide due to inherent 
differences in sampling and standardization 
methods. The Indian guidelines should examine 
the scientific levels of harmfulness of the 
product. But this would require that appropriate 
infrastructure—such as effective detection—be in 
place, and that assessments of the costs involved in 
segregating and labeling, and of the ultimate impact 
on consumers, be undertaken. The requirements 
of advance informed agreement and its linkage 
with Biosafety Clearing House rules also need 
considerable clarification.

• Mandatory labeling is and should be considered 
a domestic policy issue, not an international one. 
Introducing mandatory labeling within the domestic 
market in India would not facilitate exports of non-
GM commodities to the European Union.

• If the proposed labeling regulation in India targets 
imports (GM soybean oil) and not domestic products 
(such as cottonseed oil derived from Bt cotton), it 
would be in clear violation of the GATT agreement 
and would therefore put India at risk of WTO
disputes with Brazil and Argentina.

• Recent regulatory decisions made at the Cartagena 
Protocol on Biosafety should be the object of 
rigorous cost–benefit analyses. In particular, 
regulations on labeling, documentation, liability, 
transboundary movement, or adventitious presence 
will play a significant role in the development or 
decline of agricultural biotechnology. 

Public–Private Partnership

• There is a need for emphasis on public–private 
partnership for research and development, efficient 
commercialization, extension, communication, 
consumer acceptance, and maximizing consumer 
benefit from GM crops. This kind of consortium 
approach will help strengthen efforts to develop 
and fully commercialize appropriate biotechnology 
products. CIMBAA is a good example of how 
capacities, technology, and costs can be shared 
between public and private partners to finally release 
a viable and affordable product to farmers and 
consumers.

Dr. Guillaume Gruere (right), Post-Doctoral Fellow, 
EPTD, IFPRI, responding to queries on labeling 
and segregation while Dr. Sangeeta Bansal (left), 
Associate Professor in Economics, Jawaharlal 
Nehru University, India, looks on.
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THURSDAY, AUGUST 24, 2006

9:00 – 9:30 am Registration of Participants

9:30 – 10:30 Inauguration Session 
Master of Ceremonies: Ms. Purvi Mehta-Bhatt, India Coordinator, SABP, India

Welcome Remarks 
Dr. Ashok Gulati, Director in Asia, IFPRI-New Delhi, India, and Dr. Nagesh Kumar, Director 
General, RIS, India

Introduction to the Dialogue – Dr. Mark W. Rosegrant, Director, Environment and Production 
Technology Division, IFPRI, U.S.A.

Inaugural Keynote Address 
Honorable Dr. G. K. Chadha, Member, Prime Minister of India’s Economic Advisory Council

Vote of Thanks – Dr. Sachin Chaturvedi, Fellow, RIS, India

10:30 - 11:00 Photo Session
Coffee/Tea Break

11:00 – 12:20 pm Session 1.  Economic Effects of Biosafety Regulations: The Production Side
Chair: Dr. Mangala Rai, Director General, ICAR, India 

• Economic Impacts of Transgenic Crops in Developing Countries – Dr. Terri Raney, Senior 
Economist, FAO, Rome, Italy

• High Cost of Biosafety Regulation, an Impediment to Introducing Technology in Smaller 
Crops – Partnerships: An Alternative to Share Costs – Dr. Arvind Kapur, Managing Director, 
Nunhems India Pvt Ltd, India

• Illegal Seeds and Regulatory Costs of Bt Cotton in India – Dr. Bharat Ramaswami, 
Professor, Indian Statistical Institute, India

• Regulations and the Private Sector in India – Dr. R. K. Sinha, Executive Director, All India 
Crop Biotech Association, India

12:20 – 12:50 pm Open Forum
Discussion of the panel: Effects of regulation for farmers and developers: number of 
approved GM events, price of GM seeds and illegal seed systems. How to balance risk 
management with technology benefits?

12:50 – 2:00 Lunch Break

APPENDIX I. CONFERENCE PROGRAM
Dr. Mark W. Rosegrant (left), Director, EPTD, IFPRI, U.S.A., discusses the agenda of the policy dialogue while 

Ms. Purvi Mehta-Bhatt (center), India Coordinator, SABP, and Dr. Ashok Gulati (right), Director in Asia, IFPRI-New Delhi, listen.



2:00 – 3:20 Session 2.  Marketing Regulations of GM Food: The Consumer Side
Chair: Dr. S. R. Rao, Advisor Ministry of Science and Technology, Government of India

• Labeling, Segregation, and Traceability of Genetically Modified Food: An Overview of 
Economic Effects in Developed Countries – Dr. Peter W. B. Phillips, Director, College of 
Biotechnology, University of  Saskatchewan, Canada (presented by Dr. Guillaume Gruere, 
IFPRI)

• Labeling Policy in China – Dr. Xiangyang Chang, Professor and Deputy Head, Department 
of Management, College of Economics and Management, Nanjing Agricultural University, 
China 

• Labeling Policy in the Philippines – Mr. Abraham Manalo, Executive Secretary, 
Biotechnology Coalition in the Philippines, Philippines 

• Labeling Policy in India: A Preliminary Economic Analysis – Dr. Sangeeta Bansal, Associate 
Professor in Economics, Jawaharlal Nehru University, India 

3:20 – 3:50 Open Forum
Discussion of the panel: Mandatory labeling of GM food in India: Where are we now? Is there 
a demand for consumer information? Is labeling science based? What would be the effect of 
labeling on poor farmers and consumers?

3:50 – 4:05 Coffee/Tea Break

4:05 – 5:45 Session 3.  International Trade Concerns 
Chair: Dr. Vijay Sardana, Centre for International Trade in Agriculture and Agro-based 

Industries, India  

• Regulating GM Foods: A Comparison of Approaches – Dr. Morven McLean, President, 
AGBIOS Inc., Canada 

• GM Crops and International Trade: the Case of India – Dr. Guillaume Gruere, Post-Doctoral 
Fellow, EPTD, IFPRI, U.S.A., and Dr. Antoine Bouet, Senior Research Fellow, MTID, IFPRI 

• Harmonizing Trade Related Regulations of GM Food – Dr. Sachin Chaturvedi, Fellow, RIS, 
India 

• Effects of International Regulatory Harmonization and International Agreements (for Trade) 
– Dr. Pradeep Mehta, Secretary General, Consumer Unity and Trust Society, Jaipur, India 

5:45 – 6:15 Open Forum
Discussion of the panel: Is segregation feasible? Import approval regulations for GM soy oil: 
what is the role of science and economic considerations? What about other processed food 
products?  

6:15 End of Day 1

7:00 Welcome Dinner
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FRIDAY, AUGUST 25, 2006

8:30 – 9:30 am Session 4.  Regulating Environmental Externality: Post-Release Regulations 
  of GM Crops

Chair: Dr. Vibha Dhawan, Vice Chancellor, The Energy and Resource Institute, India  

• Evolution of Regulation and Policy Surrounding GM Crops in Asia and Africa: An Overview 
– Dr. Willy de Greef, Director, Program on Biosafety Systems, EPTD, IFPRI, U.S.A.

• Insect Resistance Management: Economics of Bt Cotton Refuge in China – Dr. Fangbin 
Qiao, University of California at Davis, U.S.A. 

• Biosafety and Biodiversity: Issues for India – Dr. Pushpam Kumar, Professor, Institute of 
Economic Growth, University of Delhi, India

• Biosafety of Transgenic Crops to Non-Target Organisms – Dr. Hari C. Sharma, Dr. M .K. 
Dhillon, Dr. K. K. Sharma and Dr. D. A. Hoisington, ICRISAT, India

9:30 – 10:00 Open Forum
Discussion of the panel: What are the efficient mechanisms to maximize the sustainable 
use of transgenic crops in India? What could be the role of market driven strategies versus 
regulatory requirements?  

10:00 – 10:15 Coffee/Tea Break

10:15 – 11:55 Session 5.  Information Policy and Public Acceptance of Biotechnology
Chair: Dr. P. Chengal Reddy, Chairman, Federation of Farmers Associations, Hyderabad, 

Andhra Pradesh, India

• Consumer Response to Information and Second-Generation Genetically Modified Foods in 
India – Dr. Tom Wahl, Director, IMPACT Center, Washington State University, U.S.A.

• Consumer/Farmer Information, the Media, and Perceptions of Biotechnology – Dr. Pakki 
Reddy, Project Coordinator, APNLB, India

• Information Needs for Farmers: Education, Extension, Outreach – Ms. Purvi Mehta-Bhatt, 
SABP, India

• Pressure Groups and Information Biases: Are Poor Farmers Well Represented in the 
Decisionmaking Process? – Dr. Shiv Visvananthan, Senior Fellow, Dhirubhai Ambani Institute 
for Information and Communication Technology, India

11:55 – 12:30 pm Open Forum
Discussion of the panel: How should public participation is taken into account? What 
information strategies should be used to build trust in approval process? What is the role of 
private and public institutions on public awareness?

12:30 – 1:30 Lunch Break

1:30 – 3:50 Session 6.  South Asia Initiatives on Biosafety and Biotechnology
Chair: Dr. Ajay Parida, Head-Biotechnology, M.S. Swaminathan Research Foundation (MSSRF), 

Chennai, India

• World Bank-UNEP-GEF – Dr. Eija Pehu, Senior Advisor, Rural Development Department, 
U.S.A. (presented by Dr. Morven McLean, AGBIOS Inc.)

• Challenges for Countries to Implement the Biosafety Regulations: Economic and Legal 
Issues – Dr. Balakrishna Pisupati, Coordinator, United Nations University, Japan



• Public–Private Partnerships: The Example of CIMBAA for Insect Resistant Vegetables – Dr. 
Derek Russell, Adjunct Professor, University of Melbourne, Australia

• Indian Council of Medical Research – Dr. Vasantha Muthuswamy, Senior Deputy Director 
General, India

• Overview of ABSPII Initiatives on Biotechnology in South Asia – Mr. K. Vijayaraghavan, 
Regional Coordinator, South Asia, ABSP II, India 

• South Asia Biosafety Program – Ms. Purvi Mehta-Bhatt, India

This session will give an overview of some of the current projects and will discuss the 
possibility of partnerships/collaborations between the projects.

3:50 – 4:05 Coffee/Tea Break

4:05 – 5:15 Session 7. Policy Panel Discussion: Economic Considerations and Biotechnology 
Regulations in India 

Chair: Dr. Mark W. Rosegrant, IFPRI, U.S.A.

The panel consists of representatives from India’s
• Department of Biotechnology – Dr. T. V. Ramanaiah, Director

• Ministry of Commerce and Industry – Mr. Sanjay Kumar, Director, Trade Policy Division, 
Department of Commerce

• JK Agri-Genetics Ltd. – Dr. S. Rao, Vice President

• Ministry of Science and Technology – Dr. S. R. Rao, Advisor

• Ministry of Environment and Forest – Dr. Manoranjan Hota, Additional Director

5-10mn - each reaction to the most important issues rose during the meeting 

30mn - Series of question from the audience and debate

5:45 Valedictory Session/Closing Remarks

• Dr. Sachin Chaturvedi, Fellow, RIS, India

• Dr. Lawrence Paulson, Office of Economic Growth, USAID-India

• Dr. Mark W. Rosegrant, Director, EPTD, IFPRI, U.S.A.

6:15 End of Conference
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