REGULATORY AND GOVERNANCE ISSUES RELATING TO 

GENETICALLY MODIFIED CROPS AND FOOD: 

AN INDIA CASE STUDY

Anuradha R.V.
Independent Consultant, New Delhi, India

Email: anuradha.rv@gmail.com

CASE STUDY FOR THE NEW YORK UNIVERSITY PROJECT ON INTERNATIONAL GOVERNANCE OF GENETICALLY MODIFIED ORGANISMS

TABLE OF CONTENTS
4Introduction


4A.
A Brief Background


5B.
Methodology


5C.
Structure of the Case Study


6CHAPTER I
AGRICULTURE IN INDIA


6I.1
Food Insecurity in India: Problems of Access and Distribution


6A. Agricultural Production


6B.
The Dismal Situation of Food Security


8I.2
Other Factors affecting Agricultural Development


8I.3 The relevance of GM Crops to Agriculture in India


8A.
GM Crops and Food Security


9B.
Other Potential Uses of GMOs in Agriculture


11CHAPTER II
RISKS AND BENEFITS & the ACTORS IN THE GMO POLICY DEBATE


11II.1
Principal Arguments in the GM debate in India today


12A.
Concerns of the Skeptics and the Opponents


14B.
The Proponents’ View


15II.2
Government & the Bureaucracy


16II.3
Public Sector Institutions


17II.4
Private Sector Actors


18II.5
National NGOs


19II.6
International NGOs & Governmental Actors


19II.7
Farmers’ Movements/ NGOs


20II.8
Media


21CHAPTER III
DEVELOPMENT OF GM CROPS IN INDIA


21III.1
Agronomic Evaluation of GM Cotton and Mustard: Some Controversies


24III.2
Lacunae in the Monitoring Mechanism: Illegal plantation of GM Cotton-seeds


26CHAPTER IV
FOOD PRODUCTS CONTAINING GM INGREDIENTS


28CHAPTER V
REGULATORY FRAMEWORK FOR GMOs


28V.1
The Legal Framework in India


28V.2
Division of Jurisdiction under the Rules


29V.3
GMO Activities & Their Regulation


32V.4
Principles of Risk Assessment for Transgenic Crops


32A.
General Approaches to Risk Assessment


33B.
Agronomic Evaluation of GM Plants


33V.5
Labeling of GM Seeds


34V.6
Regulation of Food Products containing GM Ingredients


34A.
Testing for Allergenicity and Toxicity


35B.
Other Laws Governing Manufacturing Methods and Labeling of Foods


36V.7
Monitoring Compliance


36V.8
Liability


36A.
Environment Protection Act


39C.
Consumer Protection Act


40V.9
Evaluation of the Regulatory Structure: A Critique


40A.
Problems Relating to Coordination and Capacity


40B.
Regulatory Authorities: Composition & Independence


41C.
Independent Verification & Transparency


43D.
Regulatory Authorities: Industry Concerns


43E.
Regulatory Reform


46CHAPTER VI
INTERNATIONAL DEVELOPMENTS AND INDIA


466.1
International Trade and India


466.2
EU GM Dispute at the WTO: Implications for India


476.3
India’s position at the Cartegena Protocol on Biosafety


476.4
International Assistance in Capacity Building


476.5
Codex Standards


49CHAPTER VII
TOWARDS A CONCLUSION


51ANNEXURE 1





Introduction

A.
A Brief Background

The Government of India’s draft National Biotechnology Strategy, released for public comment in April 2005, describes biotechnology as a powerful enabling technology that can revolutionize agriculture, healthcare, industrial processing and environmental sustainability. At the outset, I would emphasize that the term ‘biotechnology’, as referred to above, comprises the broad area of biotechnological applications in biopharma, vaccines, therapeutic applications, and agricultural biotechnology. Genetic modification (GM) of crops is only one component of agricultural biotechnology. While use of biotechnology in agriculture, in general, is rapidly gaining prominence, the use of genetic modification in agriculture is still at a very nascent stage in India. 

At the policy level in India, the Government’s approach over the past years has been to liberalize the agricultural sector, which until recently has been an area dominated by public sector institutions. The Government has also been providing economic and fiscal incentives for the development of private sector investment in biotechnological research.  Added to this are recent changes in the intellectual property rights (IPR) regime that enable IPR protection over biotechnological inventions. There are several reasons behind this approach: (i) India’s commitments under the World Trade Organization (WTO) mandate the opening up of the agricultural sector, and strengthening of the IPR regime and (ii) there is growing recognition of the potential of biotechnology and of the role of private sector players in this area. Policy statements by the Government, most recently in the draft National Biotechnology Strategy and Action Plan, recognize the key importance of biotechnology. These factors together present a favorable climate for biotechnological investment in India today.

Given the vibrant nature of the Indian democracy, the debate on GM crops in the past five years has been lively with views and counter-views. Because of worldwide concerns on the use and implications of this technology, and civil society groups and farmers expressing reservations regarding use of this technology within India, the Government has been treading carefully in this area. GM cotton is the only crop that has been granted approval by the Government for commercial cultivation so far; though there are several others being tested for approval. 

This cautious approach on GMOs can also be seen in the stand taken by the Indian Government in the negotiations of the Cartegena Protocol on Biosafety under the Convention on Biological diversity, where India was a part of the ‘like-minded group’ of countries that emphasized on a precautionary approach. 

A recent Task Force on Agricultural Biotechnology set up by the Government of India, has reiterated the same cautious position while emphasizing on the need for greater clarity in the rules and regulations governing testing and approval of genetically modified seeds and plants. It has also emphasized the role of the ‘transgenic approach’ as one that should be ‘resorted to when other options to achieve the desired objectives are either not available or feasible’
. It does however recognize the value that the ‘transgenic approach’ can add to the ‘incorporation of resistance to insect-pests and diseases including viruses and to drought and salinity.

In view of the resistance to GM crops, especially by consumers in Europe, the Task Force has emphasized that ‘transgenic research should not be undertaken in crops/commodities where our international trade may be affected, e.g., Basmati rice, soyabean or Darjeeling Tea’
. In reaching this conclusion, the Task Force has relied on the example set by the U.S. and Canada in abandoning their programs for breeding transgenic wheat variety hybrids.
 

There are therefore several forces and counter-forces responsible for the status of GM research and commercialization in India today, and there can be no simplistic answer to the question whether India provides a favorable climate for GM crops and food products. My assessment of the situation is that the Government of India has consistently taken a pro-biotechnology stand; but has struck a cautious note on the use of GM technology in agriculture. 

This report is in the nature of a case study, that documents the various strands of the debate on GM technology as applied to agriculture in India, identifies the nature of research being undertaken, analyzes the regulatory mechanism, and discusses the reform and revamping of the regulatory mechanism that is currently being considered by the Government.  

B.
Methodology

This case study relies on information obtained from semi-structured interviews with bureaucrats, agricultural scientists, academics, members of non-governmental organizations and the private sector, and analysis of primary and secondary documents. During the course of the study, I participated at a National Consultation on Biotechnology held at the National Law School of India University, Bangalore, (June 23, 2002), Workshop on Dichotomy between Grain Surplus and Widespread Endemic Hunger, organized by the National Academy of Agricultural Sciences, New Delhi, (July 11, 2002), and the Workshop on Biosafety organized by the Biotech Consortium India Limited (September 5, 6, 2002, and December 13, 2002). I gained valuable insights and information as a participant and observer at these workshops. This study attempts to weave in elements from existing literature with information obtained from the interviews and the workshops. 

The first version of this case study was prepared in March 2003. Several aspects have been updated through secondary research in May 2005.

C.
Structure of the Case Study

The focus of this study is the regulatory and governance issues pertaining to genetically modified (GM) food and crops in India. In order to enable a contextual understanding of this subject, Chapter I of this study will discuss in brief the scenario of agricultural production and food security in India. Chapter II will focus on the debates on relevance of biotechnology to revitalize agriculture, and provide an overview of the prominent actors in the Government, private industry, and non-governmental organizations who play a significant role in the GM policy debate in India today. Chapter III discusses status of research and commercialization of GM crop in India, and the potential uses of GM technology for Indian agriculture. Chapter IV of this report discusses the situation of GM food products. Chapter V of this report will discuss in detail the existing regulatory mechanism in India pertaining to GM crops and food. Factors that inform risk assessment by regulators, issues pertaining to the independence of regulators, and the institutional mechanism for monitoring and evaluation, will be analyzed. Chapter VI will highlight some international developments and their influence on India. 

CHAPTER I
AGRICULTURE IN INDIA
I.1
Food Insecurity in India: Problems of Access and Distribution
A. Agricultural Production

At the outset, it would be important to understand the background against which GM crops and food have emerged in India. The issues of agricultural production and food security constitute two basic aspects of that context, inter-related to and informing each other. It would be trite to state that the logic for any new innovation in the technology of agricultural production should necessarily have its justification in the nature of food production and distribution in India. Food production and the need to meet the demands of a growing population, are also oft-quoted by the Government, biotechnology companies and developmental agencies as a significant raison de etre for a policy choice favoring genetic modification. This case study will therefore begin by briefly exploring the contours of agricultural production and the food security situation in India today, and the difference, if at all, GM technology can make for it. 
In the immediate aftermath of India’s independence in 1947, and continuing through the fifties and sixties, India was a major importer of food grains and a recipient of food aid. With the aim of increasing agricultural production, a new strategy of agricultural development was launched around the mid-sixties, which helped the country in increasing the production of cereals and thereby achieving self-sufficiency in food grains. Technological inputs around this period focused on developing new hybrid crops that would give higher yields. This phenomenon is popularly referred to as the Green Revolution. Public sector institutions played a dominant role in research on hybrids during this period. Several of the early High Yielding Varieties (HYVs) of rice and wheat developed had problems in the nature of susceptibility to pest attacks, which were swiftly corrected by the public sector institutions through further innovations. It is believed that public research, not driven by profit, was largely responsible for the successful agricultural research during this period.
 

Today, with over 61 percent of the Indian population employed in the agricultural sector, and a contribution of 31.2 percent of the GDP of the country, agriculture constitutes a fundamental component of the country's economy. In terms of actual numbers, close to 110 million small and marginal farming families depend on agricultural production for their livelihood.
 

After achieving self-sufficiency in cereal production, agricultural research and production shifted the focus to several other commodities such as sugarcane, oilseeds, cotton, fruits, vegetables, spices and livestock products. This resulted in India’s evolution from an importer of food grains and recipient of food aid, to an important exporter of agricultural commodities.
B.
The Dismal Situation of Food Security

Increasing agricultural production and favourable terms for trade in agricultural commodities, however, have not meant adequate access to food or nutritional security for India’s population. The reasons for this lie in factors other than 'insufficiency' of food.
 The Food and Agricultural Organization (FAO) defines food security as existing when “all people at all times have access to safe nutritious food to maintain a healthy and active life.” There are three dimensions of food security according to FAO: availability, access and utilization. While the first may currently not be an issue for Indian agriculture, the latter two aspects are. This becomes clearer on a review of some of the facts relating to the food security situation in India, which may be summarized as follows
:

· India today has a surplus cereal stock, and is well past the finishing line of achieving self-sufficiency in cereals. It is estimated that the Food Corporation of India (FCI- a Government corporation which has the responsibility to procure, store and transport grain from purchase points to central warehouses across the country), as of the year 2002, has over 65 million tons of food grain stocks.

· Yet, food-grain filled warehouses do not necessarily imply that no one goes hungry. About 208 million people in India are undernourished.

· Conservative estimates suggest about a fifth of Indians experience all dimensions of food insecurity (deficiency, inaccessibility, poor utilization of food, and disaster-proneness).

· The Food and Agriculture Organization has listed India as one of the countries which has not been able to achieve the targets of the World Food Summit of 1996 in terms of reducing the number of undernourished.

· The World Bank estimates that lost productivity, illness and death caused by malnutrition cost India at least USD 10 billion every year. 

· India is a poignant example of how food sufficiency at the aggregate or macro-level does not translate necessarily or evenly to food security at the family or individual level.  

The reasons for the malaise of food insecurity in India are several: access to food for want of purchasing power and malfunctioning of the Government's Public Distribution System (PDS) are some of the main reasons. The situation is exacerbated by factors such as inappropriate caring and feeding practices even when there is access to food and skewed practices of distribution within the household due to gender discrimination which affect quantity and quality of food intake.
 The food insecurity in India, as elsewhere in the world, is therefore essentially "not a failure of agriculture to produce sufficient food at the national level, but instead a failure of livelihoods to generate access to sufficient food at the household level".
 It is widely acknowledged that the immediate problem is not one of scarcity, but of 'access', which requires to be redressed through means that would ensure access to a balanced diet and the income to avail of it.

The problem of food insecurity has also been conceptualized as not a scarcity of food, but a scarcity of demand, since many people are too poor or powerless to purchase food, even at historically low prices
. A solution for food insecurity therefore needs to be found in social and economic relationships, and in addressing the real causes of such insecurity, i.e., poverty, inequality and lack of access to food and land'.
 

I.2
Other Factors affecting Agricultural Development

Apart from the problem of a flawed distribution network for food grains, several other critiques of the existing agricultural system emphasize that research breakthroughs in agriculture by public sector institutions, have focused primarily on rice and wheat, and not on other crops. Other criticisms include the lack of any significant progress on improved techniques for rain-fed agriculture, a sole focus on individual crops that has largely neglected research on cropping systems, neglect of coordinated multi-disciplinary research, excessive centralization of planning and research, and faulty personnel policies of public sector institutions that have failed to sustain adequate innovation.
 Issues of sustainability of current high input intensive agricultural practices, subsidies premised on inappropriate pricing of inputs, persistent poverty, decreasing public investment in agriculture, inequitable access to agricultural products and growing food insecurity, are frequently cited as some of the distortions that need to be addressed urgently. There is therefore widespread recognition that Indian agricultural policy requires a strategy and policy shift.
 

I.3 The relevance of GM Crops to Agriculture in India

A.
GM Crops and Food Security

The relevance of biotechnology in agriculture in India is a contested issue. Because of the complex situation of surplus food availability, but skewed access, the use of biotechnology in agriculture is not believed to be an immediate panacea for solving the crisis of 'food security'. The relevance of GM plants within this context as a means to redress food insecurity is therefore limited, and has also been contested internationally in several writings.
 

On the other side of the spectrum, however, a variety of literature emphasizes that the relevance of producing GM crops for addressing the food security situation in developing countries like India, lies in the potential this technology holds to confront futuristic scenarios when the population and demand for adequate nourishment would continue to grow, opportunities for expansion of cultivable area would be limited, cost of importation would be high, and increased production for better quality food would be a necessity.
 The motivations for the use of GM technology are basically rooted in the belief that given the imminent increase in population and decrease in areas and resources available for cultivation, technological solutions to meet future demand needs to be welcomed. GM crops in such a situation are said to hold the promise of reducing malnutrition by: (i) increasing food production, (ii) lowering food production and consumption costs, (iii) developing products to meet the special needs of nutritionally deprived groups, and (iv) creating new livelihood possibilities through industrial employment and trade.
 

It is however important to underscore that technology to enhance production will have relevance only if it ensures access to the better food produced by that technology. On this would hinge the relevance of biotechnology to agriculture and food security. Scientists and policy makers in making a case favouring research in GM plants do acknowledge that the new technology and its products would not make sense in the absence of adequate institutional structures that would make these accessible. There is in general an understanding and appreciation of the dichotomy between agricultural research on the one hand, and the actual difference it makes to the lives of the poor, on the other. Agricultural research may not mean accessibility to the technology and its products developed through such research. The need for greater integration of agricultural research and policy has been underscored to ensure that important outputs targeted at the poor actually reach them,
 however the mechanisms to ensure this are yet to be put into place. How the seeds produced will be distributed, and constant monitoring of their performance, are seen as critical features of a system that can ensure equitable access.

B.
Other Potential Uses of GMOs in Agriculture

While biotechnology may have limited relevance for redressing the situation of food insecurity in India, certain other potential contributions of GMOs need to be highlighted. 

Genetic engineering has been hailed for instance as a potential tool for "the achievement of a productive and sustainable agricultural system."
 The issue of sustainability of agricultural growth is often raised due to the growing scarcities of land and water and negative externalities of high input intensive agriculture.
 There is also a firm belief that biotechnology presents a solution to the malaise created by the over-intensive reliance on pesticides and fertilizers over the past few decades. The message of the GM proponents, including bureaucrats and scientists working with the Government, and various private players engaged in genetic research, is that in the coming millenium we will have no other option than producing more food and agricultural commodities from diminishing per capita land and water resources.

A long list of examples is often quoted of the near miraculous potential of genetic engineering. Some of the promises of GM plants often cited as making a difference to the problems peculiar to India are as follows
: 

· Plants that are resistant to diseases, pests, and stress

· Plants that possess healthy fats and oils

· Plants that have increased nutritive value, such as the presence of essential vitamins, minerals and amino acids. (E.g.: Rice containing beta-carotene to provide Vitamin A). 

· Plants with specific beneficial traits to combat human diseases. (E.g., soybeans with a higher expression of the anti-cancer proteins naturally found in soybeans)

· Increasing the shelf life of plants to enhance agricultural exports.

· Producing new substances in plants, including biodegradable plastics, and small proteins or peptides such as prophylactic and therapeutic vaccines. (E.g.: Production of edible vaccines in bananas and fruits)

· Expanding the habitat range for plants by imparting traits such as tolerance to heat, cold and drought, ability to withstand high moisture or high salt concentrations, and resistance to iron deficiency in very alkaline soils.

CHAPTER II
RISKS AND BENEFITS & the ACTORS IN THE GMO POLICY DEBATE
The issues relating to GM crops and food products have not as yet attained a prominent position in public discourse. There have basically been only two major crops (GM cotton and GM mustard) that have come up for commercial approval so far, and GM cotton is the only one that has been given approval for commercial use. Several others are at various stages of laboratory testing and field trials. Both public sector institutions and private corporations are engaged in the same. A list of the principal crops being researched on is provided in Annexure 1 to this report. 

National level political parties, in general, have not taken these up as issues of concern. Rather, the debate so far has been confined to the findings of the regulatory agencies of the Government and a few NGOs and regional farmers’ organizations representing farmers directly affected by such crops. The views of the different players in the context of the approval and performance of Bt cotton, for instance, are discussed in Chapter V of this study.

The lack of any concrete position on GM crops, however, is distinct from the general support by the national Governments in the past few decades (constituted by different political parties at different stages), for biotechnology in agriculture. This is revealed in the sustained support and funding for the public sector institutions involved in agricultural research. 

In this chapter, I will first discuss the principal concerns against use of GM technology in agriculture, and arguments for it. I will then discuss the principal players in this debate- the Government, public and private sector organizations engaged in GM research, NGOs and farmers organizations. This chapter does not claim to make a comprehensive sketch of all the actors involved in the debate in India. Rather, it lists some of the most prominent voices at the national level.  

II.1
Principal Arguments in the GM debate in India today

In the GM policy debate in India today, the most prominent voices broadly belong to either of the following categories: the Government, scientists in public and private sector organizations engaged in GM research, non-governmental organizations (NGOs) representing concerns of consumers and the environment, and farmers. Apart from the private sector companies engaged in GM crop research, which is dominated by proponents of GM technology, the rest of the categories mentioned above are comprised of both skeptics and proponents of GM technology. 

The voices of the skeptics and proponents are best illustrated in the context of the first and only plant (so far) to have obtained approval for commercial release in India- Bt cotton. The Bt cotton example is frequently cited as that of a plant that India desperately needed to combat the bollworm menace responsible for widespread destruction of the cotton crop in many cotton-growing regions in India. Vast areas of central, western and southern India are devoted to cotton cultivation and consequently many livelihoods are dependent on this plant. India has the largest area in the world devoted to cotton cultivation (9 million hectares), however the productivity of cotton is one of the lowest. 43% of total plant protection expenses on all crops, incurred by India as a whole, is estimated to be spent on efforts to get rid of the bollworm afflicting cotton crops.
 Added to poor production rates, are the gory tales of suicides by cotton farmers caught in a debt trap, which has been witnessed consistently in the latter part of the nineties. Theoretically, therefore the interests of the farmer, the country and the private corporation in developing cotton plant resistant to the bollworm, therefore apparently seem to coincide in this case. However this is strongly contested by several NGOs, who question: (i) the efficacy of Bt cotton in reducing pesticide use, and (ii) the economics of use of Bt cotton
.

A.
Concerns of the Skeptics and the Opponents

There are several layers to the skeptic’s debate, some of which can be summarized as follows
: 

· Outright rejection of the technology on ethical, ecological, economic and scientific grounds;

· Skepticism arising from the nature of the dominant players engaged in the development of the technology and its products, i.e, against multinational agribusiness corporations;

· Skepticism arising from the nature of law and institutions present in the country to manage the risks presented by the technology;

· Skepticism towards how much of  'choice' and 'consent' can be exercised freely by the farmer/consumer while using the products of the technology;

· Skepticism about how it will affect farmers' rights, especially those of small farmers.

Skeptics and opponents of GMOs argue that the realm of the 'unknown' is far higher in the case of gene transfers. The argument is that the precision of genetic transfers is limited since there is no precise knowledge and understanding of how a transferred gene will interact with and react to the other gene in the transferee organism. Another concern often raised is the effect of GM varieties on native germplasm of a particular organism. This issue is expected to play up more prominently when GM varieties of plants such as rice and mustard come up for approval, since India has a strong native diversity of such plants. 

Given the realm of uncertainties, the argument goes that the focus should be on 'alternatives' to GM plants. These range from organic agriculture to integrated pest management. A discussion of ''alternatives'' to biotechnology are also often rooted in debates on a reorientation of the polity and economy of the country, i.e., a move away from a globalized market economy to one that focuses on local level self-sufficiency and sustainability.
   

Some skeptics also believe that the genesis of biotechnology in India lies rooted in the politics of anxiety,
 and not necessarily one that is informed by any analysis of options and alternatives. Others argue that biotechnology, by "placing the contribution of corporate scientists over and above the intellectual contribution made by the third world farmers over tens of thousands of years in the areas of conservation, breeding, domestication and development of plant and genetic resources, is based on rank social discrimination''.
  

Several NGO activists have also argued that 'free choice' is a myth in the real world. The GM technology proponents’ argument, that the choice of using the technology or its products should be left with farmers, is strongly refuted by some, the argument being that use of the technology by powerful multinational corporations will eventually result in producer-farmer losing their freedom to save the seed and consumers losing their freedom to choose the food.
 There is skepticism about the ability of farmers to freely choose, especially when available information may not be complete in all respects.
 
It has also been pointed out that the greatest challenge that a transgenic plant poses to society may not be the plants themselves, but the high expectations from farmers created by exaggerated claims.
 High pressure advertising and aggressive sales campaigns, it is pointed out, can seduce farmers into accepting varieties without being aware of potential adverse effects and possibilities of disastrous consequences for their livelihood if these varieties happen to fail.
 

Many of the debates surrounding the relevance of biotechnology in agriculture, as discussed earlier, also pertain to the question whether this technology will make a difference to production of and access to critical food crops which will eventually make a difference to the issue of food and nutritional security. The argument used by skeptics of the technology is that GM crop research is primarily confined to the private sector. The fact that almost all the GM plants that have been commercialized so far world over, have been developed by a few large multinational life science and seed companies, are reflective of the trends and the primary players in GM plant research.
 The size and rapid growth of the few corporations in the global seed business is often cited as another cause for concern. It has been observed, for instance that ten companies own 30 percent of the annual commercial seed trade, and four of these control virtually all GM crops.
 It is believed that this could eventually result in a handful of companies possessing control over the entire agricultural foundation for every society.

There is skepticism towards the 'motives' of these multinational corporations.
 It is believed that the research agendas for the private sector would be driven by profit, and not by 'needs' of the people. It is also believed that the private sector would have very limited business incentive to create new products for poorer farmers who cultivate areas of low agricultural potential.
 Consequently, the focus would be on crops that would generate higher revenues and have export potential, rather than on crops that would satisfy requirements for food and nutritional security. The fact that there are no crops that are resistant to abiotic stresses such as drought or salinity, or rich in protein and other nutritive traits is highlighted as evidence of how the needs of the poor and developing countries have not played a key role in GM crop development.
 

As observed by one scientist, control over seeds in the hands of the private sector ensures that the private sector has control over the country's food security, and this is a form of neo-colonialism.
 Recent legislative developments in India allowing for the intellectual property protection on plant varieties, adds greater concern as regards the potential for greater control by multinational companies over Indian agriculture. The need for greater public debate and awareness of biotechnology as a possibility as well as a constraint is emphasized as the key to understanding and predicting how GM crops will affect the country
. 

The danger that the existing research priorities will be increasingly less relevant to the needs of poor farmers in developing countries was also recently highlighted in the report of the Commission on Intellectual Property Rights appointed by the Government of United Kingdom. The Commission concludes in its study that while the amount of public resources from developed countries going into research relevant to poor farmers in developing countries is stagnant or declining, the dynamic element is private sector research, supported by Intellectual Property protection and the demand from farmers in developed countries, and the commercial sectors of a few developing countries.
 This trend, it is believed, poses the danger that research priorities overall will be increasingly less relevant to the needs of poor farmers in developing countries.

In addition to this, numerous ecologists point out that even assuming these risks are found to be of a low scale, the fact that India is a biodiversity rich region presents a unique situation where any form of genetic engineering is a threat. The larger long-term consequence of reduced diversity which may follow from widespread use of genetically engineered varieties, it is argued, is a major cause for concern. This line of thinking, therefore necessarily concludes that in biodiversity rich regions like India, GM technology is not an option. 

Another emerging issue for concern is with regard to the extent of viability of trade in GM crops. Some NGO activists have been raising the possible scenarios of European markets closing its doors to GM products from Asia
. There are rumors, for instance, that certain European countries may not buy Indian textiles manufactured from GM cotton. While there is no official corroboration of the trade implications of GM cotton, the Government of India has acknowledged trade concerns as being a significant driver in determining investment for GM crops
. 

B.
The Proponents’ View

Proponents of GM technology both in the Government and the private sector, in general, argue that biotechnology used for the development of GM crops is a logical progression of agricultural research on hybrids.  Scientists from both public and private sector institutions engaged in genetic engineering are quick to point out that genetic transformations is not unique to what is popularly referred to as 'genetic engineering' today. The exchange of DNA material between organisms could occur through natural selection, mutation, and even selection through human intervention and controlled breeding. The fact that genetic engineering enables getting over the hurdle of the species barrier in carrying out DNA exchanges is not viewed as problematic. Genetic engineering is viewed in general as a more precise science than traditional breeding, since it involves precise understanding of each of the elements involved in making a plant genetically modified to impart it a unique quality. The techniques of genetic engineering are seen as offering promising tools for meeting the specific challenges of agricultural production. During this author’s interactions with scientists in both the private and public sector during the course of this study, a common emotion that came through was enthusiasm and optimism for the potential of biotechnology to revolutionize agriculture. Both described their research as part of a larger mission- to deliver better plants that can make a difference. 

Private sector scientists also cringe at the oft-quoted criticism that private sector research agendas would be defined by profit motives alone. Several of them argue that while commercial viability is a key aspect of private sector investment, they point out that it would make sense for a private corporation to focus research on 'needs' of the farmer since that is where the biggest market lies for their products. In other words, the interests of farmers, the company and of the country would often coincide with ease. 

Another aspect sometimes underscored by private sector scientists is that the multinational life science corporations working in India are staffed by Indians. The ability to attract Indian scientists is seen as a positive aspect that would in the long-run benefit the country. It is seen as a manner in which to retain talent within the country, and counter the 'brain-drain' from India to the developed world.
 Developing high-tech seeds, albeit in MNC laboratories, is seen as the way in which India can develop its own capacity. In many ways the 'Indian-ness' of the scientist-researcher is seen as an intuitive safeguard against the misuse of the technology.

A strong argument used in favor of biotechnology is that farmers should be given the 'choice' and 'opportunity' of biotech products, and that farmers can choose for themselves.
 This argument stems from the view that farmers are neither hapless victims nor passive users of technology, and that they are "familiar with hybrid seeds. They buy them, try them and refuse to use if they do not perform. They look for alternatives to fertilizers and pesticides but are not in a position to simply throw up everything and go back to natural farming… they want to part of the modern world as much as everyone else."
 There is a “distorted image of farmers which depicts them romantically but de-meaningly as backward, tradition-loving, innocent and helpless creatures carrying on their occupation for love of the land and the soil, and as practitioners of a way of life rather than a toilsome income-earning occupation”.
 

Regarding how GM technology in agriculture may affect India’s trade to countries where there is strong consumer resistance to GM products, the proponents’ view is that this is not an issue for concern. Their belief is that the presence or absence of markets for specific products will see re-orientation in farming and export practices. In this regard, a study for the International Food Policy Research Institute on how trade in GM crops and foods will affect developing countries, observes that developing countries would be affected by changing consumer attitudes towards genetic modification in the developed world.
 It however concludes that developing countries in any case would adjust their trade patterns in response to preference changes in important trading partner countries. Non-GM varieties would be diverted to GM critical regions while GM varieties are sold to countries in which consumers are not sensitive to GM content. 

II.2
Government & the Bureaucracy

Views among the government and bureaucracy range between the exercise of cautious risk assessment, to a more permissive approach based on the argument that ‘one cannot have a zero-risk approach.’ While there were few voices of dissent at the national level during the approval for Bt cotton, there have been voices of dissent from several members of the Government as well as the opposition on the issue of the tests for GM mustard.  

At the level of States, the Governments in the states of Andhra Pradesh, Maharashtra, Gujarat and Karnataka have taken proactive stand on the issue of biotechnology in general, and GM crops in particular. Policy statements issued by these State Governments emphasize on the need to have a favorable investment and regulatory climate for the growth of biotechnological research and commercialization. Some of these Governments have also introduced fiscal incentives to promote the growth of biotechnological research. It is interesting to note that each of these State Governments belongs to a different political party that has national representation as well. 

Bureaucrats and experts/advisors at the Department of Biotechnology (DBT) and the Ministry of Environment and Forests- the two main national level bodies responsible for approvals for GM crops and food, in general, can perhaps be called ‘cautious proponents’ of GM crops. The perception and articulation of ‘risks’ however varies from individual to individual. It is this cautious approach that is perhaps responsible for the fact that commercial approval so far has been given only for Bt cotton, and no other GM crop. This should not however be mistaken for official resistance to the concept of GM crops. As will be seen below, both public and private sector organizations are active in the area of GM crop research, in the belief that the regulatory system would facilitate the marketing of appropriate crops.

II.3
Public Sector Institutions

There has been significant public sector investment in biotechnology in agricultural research in India since the 1980s. This is seen as almost a natural follow-up to the investment in agricultural research focusing on hybrid crops during the Green Revolution era of the seventies.
 

Subsequent to the formation of the DBT in 1986, the Government of India promoted several autonomous biotechnology research institutes which receive funding from the DBT. Of these, the National Centre for Plant Genome Research (NCPGR) and the National Bioresource Development Board (NBDB) are engaged in plant biotechnology research. Institutions engaged in medicinal biotechnology  have also made substantial progress. It is estimated that since the establishment of the DBT in 1986, up to March 2002, the total investment made by the Government towards biotechnology is INR 12.95 billion
 (approximately USD 242 million dollars). It is further estimated that 50% of this investment was made in the past 5 years and is increasing approximately by 30% each year
. A major part of the initial investment was towards human resource development and establishment of infrastructure. The research funding is focused on medical and agricultural research.

In 1990, the DBT established the Biotech Consortium India Limited (BCIL), to act as an autonomous agency for forging effective linkages between research, financial and industrial institutions and the Government. BCIL has facilitated transfer of several biotechnologies and products developed by public sector institutions, to the private sector for further research and marketing. Most of these have relevance for medical biotechnology. The DBT is also expected to play key role once agricultural biotechnology products and transgenic crops developed by public sector institutions are ready for commercialization. 

Apart from institutions under the DBT, there are several autonomous institutions working under the aegis of the Ministry of Agriculture, which focus on research, funding and development of plant biotechnology. These include the Department of Agricultural Research and Education (DARE), Indian Council of Agriculture Research (ICAR), Indian Agricultural Research Institute (IARI), Central Arid Zone Research Institute (CAZRI), Central Institute for Cotton Research (CICR), Central Institute of Agricultural Engineering (CIAE), Central Plantation Crops Research Institute (CPCRI), Directorate of Wheat Research (DWR), Indian Institute of Horticultural Research (IIHR), Indian Institute of Pulses Research (IIPR), Indian Institute of Vegetable Research (IIVR), National Bureau of Plant Genetic Resources (NBPGR), and the National Centre for Agricultural Economics and Policy Research (NCAP). Of these, ICAR and IARI particularly played a critical role during the Green revolution era of the sixties and seventies. 

The DBT has also been interacting with scientists from these national institutions as well as universities in order to utilize the existing expertise in biotechnology research.
 It has also forged linkages with the State Governments particularly through State Science & Technology Councils for developing biotechnology application projects, demonstration of proven technologies, and training of human resource in States and Union Territories.
  

Since the 1980s, the Government of India has also been entering into collaborative arrangements for biotechnological research, the earliest of which were concluded countries such as the U.S.A. and the erstwhile USSR. Agricultural biotechnology was one among many aspects focused on in the early capacity building programs. This trend has continued and currently, the DBT has collaborative research programs with several countries, including the Untied States, France, Denmark, Switzerland, Singapore, Sri Lanka and Thailand
. 

The current Indo-US collaboration on agricultural biotech, for instance, is focused primarily on three projects for joint collaborative research (i) development and evaluation of salt and drought tolerant transgenic rice (ii) research and commercialization of late bight resistant potato and (iii) research and commercialization of crops resistant to the fruit and shoot borers.
 

While public sector scientists are excited about the potential of GM technology, in comparison to the private sector, they are more willing to talk about risks of GM technology. In the case of GM mustard, for instance, the ICAR repudiated some of the findings of the private company applying for approval, and based on ICAR’s findings, the regulatory authority rejected commercial approval for GM mustard. Independent agronomic testing by the ICAR, though not required under law, is perceived by the regulatory authorities as a critical component for consideration before large-scale commercialization of GM crops. 

II.4
Private Sector Actors

Private initiative in the biotech sector is focused on industrial biotech (e.g. enzymes), vaccines (e.g. recombinant Hepatitis B), diagnostics (e.g. immunology kits), veterinary products (e.g. animal health products), agri-biotech products (including biotech hybrids and genetically modified seeds). A favorable investment climate, fiscal incentives for biotechnological research, and a suitable intellectual property rights regime (through amendments to the Patents Act, 1970 to allow for patenting of micro-organisms and biotechnological processes, and enactment of a new law allowing for IPR rights over plant varieties
), are all viewed as key factors responsible for the growth of private investment in the area of biotechnological research.

The private industry comprises mainly of pure biotechnology start-ups and large established companies in pharmaceuticals, agriculture, and information technology. Market leaders in this industry are those focused primarily on industrial biotech and diagnostics, such as Shantha Biotechnics, Biocon, Bharat Biotech, Wockhardt, Dr. Reddy's Laboratories, Serum Institute of India, Zydus Cadila, Aventis Pharma, Rhein Biotech, and Reliance Life Sciences. 


Agricultural biotech is a fairly nascent area for the domestic private sector, and  research in GM technology is confined primarily to the multinational agribusiness companies, and to some others listed in Annexure 1 of this report. Some of these companies have joint venture agreements with domestic Indian seed companies, but by and large, they have their own research outfits in India. The most prominent collaboration between a MNC and a domestic seed company is between the Maharashtra Hybrids Seed Company (Mahyco) and Monasanto which resulted in the transfer of technology for the production of Bt cotton to Mahyco. Apart from this, Monsanto has an independent research outfit in India. M/s Proagro PGS (India) Ltd., New Delhi, a subsidiary of Hoechst Schering AgrEvo, is the other prominent MNC engaged in GM crop research.  
In general, private sector actors have maintained an aura of secrecy about their research and findings on GM crops. There seems to be a general hesitation and wariness in trying to influence public opinion, to avoid charges of being biased. Most of their public communication is in the form of responses to media queries seem to be defensive of the technology, and thereby overplay the benefits, without adequate acknowledgement of risks. There is also a general reluctance among members of this group to discuss actual findings of studies undertaken by them in relation to GM crop research, the usual defense being their legitimate right to protect confidential information. (See Annexure I for specific information on research by private sector actors).

There are several industry associations in India that have played an active role in lobbying with the Government to promote the interests of the biotechnology industry as a whole. The Confederation of Indian Industry (CII), and the Federation of Indian Chamber of Commerce and Industry (FICCI), are two such prominent Delhi-based groups, each of which have separate divisions focused on the biotechnology sector. 
II.5
National NGOs

There are several NGOs at the national and state levels, engaged in generating wider public debate on the issue of GM crops and food. The following are some of the prominent voices among NGOs engaged in the GM debate.

i) Gene Campaign, New Delhi. The main spokesperson for this group is the founder- Dr. Suman Sahai, a geneticist by training and profession. While acknowledging the benefits of GM crops and its benefits for developing countries, she raises critical questions about the relevance of current GM crop research in India. She has also critiqued the limitations of the institutional mechanism in India in the context of Bt cotton. 

ii) Research Foundation for Science, Technology and Environment, New Delhi: The main spokesperson for this group is Dr.Vandana Shiva, who is a strong opponent and critic of GM technology in agriculture. She has written extensively on biodiversity and biotechnology. Her arguments rest on science and ecology, as well as on ethics and philosophy.  She is highly skeptical of large agribusiness corporations, the dangers of monocultures in agricultural production, and the use of technology to weaken the farmer. 

iii) M.S.Swaminathan Research Foundation (MSSRF): Founded by Dr.M.S.Swaminathan, a public sector scientist who is often hailed as the Father of India’s Green Revolution, the MSSRF is a cautious proponent of GM technology. Recently, he chaired a Task Force on Application for Agricultural Biotechnology for the Government of India.
 MSSRF is engaged in extensive research of drought-resistant and salinity-resistant GM crops. MSSRF also plays a prominent role in the debates on food security in India. By organizing seminars and conferences, it also plays a valuable role in providing a platform for interaction for various stakeholders as well as policy formulation. Education and capacity building programs among farmers and local communities, is also a focus area for this organization.  
iv) Tata Energy Research Institute (TERI), New Delhi is engaged in research and policy analysis of several issues ranging from climate change to biotechnology. It plays an active role as information disseminator, and is active in organizing seminars/workshops/conferences that brings together various stakeholders for dialogue. 

v) Civil society groups in southern India have been active in the past 3 years in monitoring the performance of Bt cotton. These include the Centre for Sustainable Agriculture and the Deccan Development Society and the Andhra Pradesh Coalition in Defense of Diversity, which together published a study reporting the failure of Bt cotton in southern India. 

II.6
International NGOs & Governmental Actors

Based in New Delhi, Greenpeace- India has been active in making available literature and studies from the international level to the national media and NGOs. It lobbies actively against the commercialization of GM crops. It is also in the process of expanding its scope of work in information dissemination as well as documenting the actual performance of GM crops. It is currently in the process of documenting case studies that it claims would refute the Government’s position that the Bt cotton crop has been a success in India. 

Some of the other international NGOs that have a significant presence in India are the Ford Foundation, Oxfam, ActionAid and Christian Aid. Though active in the area of food and nutritional security, these organizations have not, so far, taken any position on the issue of GM crops and food.

The USAID (US), DFID (UK), SIDA (Sweden) and DANIDA (Denmark) are among several foreign Government agencies that make significant contributions to funding in the development sector in India, including in the area of food security. These agencies, however, have not, as yet taken any public position on the issue of genetically modified crops for agriculture, nor is there any information of their funding of any research activities in this sector in India. As pointed out earlier in this Chapter II
, however, the Indian Government has several collaborative biotech research projects with the Governments of other countries, including the Untied States.  

II.7
Farmers’ Movements/ NGOs

There have been farmers' groups on both sides- those supporting as well as opposing GM technology in agriculture. Allegations are freely traded on both sides as regards the 'real' interests supporting either movement. Some of the frequently traded allegations are that the opponents of biotechnology are supported and financed by the pesticide industry, and the supporters by biotech companies. The two groups mentioned below have been the most prominent in engaging with the GM debate, since the farmers they represent were affected by the introduction of this technology.
i) Karnataka Rajya Raitha Sangathana (KRRS) is a farmers’ movement and a political party, having representation primarily in the southern state of Karnataka. It strongly opposes GM crops. It affiliated itself with the NGO RFSTE while protesting against Monsanto’s field trials of Bt cotton. The most significant display of its opposition was when Monsanto's Bt cotton trials in fields in the southern state of Karnataka were burnt by activists of the Karnataka Rajya Raitha Sangha (KRRS) in 1998. 

ii) Shetkari Sangathana: is a farmers’ movement as well as a political party having representation in western India. It has taken a stand supporting use of GM crops. Its prominent spokesperson is Mr.Sharad Joshi, whose main contention has been that the farmer should have the right to choose. He and his party organized widespread protests during the illegal GM cotton crop controversy in Gujarat, arguing that illegally grown crop should not be destroyed since this would hurt the farmers.

The above two organizations have been the most prominent among farmer groups in expressing their views on use of GM crops. As explained above, they have only regional representation in the states they are established. Farmers engaged in specific areas of activity are sometimes organized in some states as cooperative bodies, and in this collectivity, they have displayed strong lobbying influence over political parties. A prominent example of this includes the sugarcane cooperatives in western India.  

With regard to agricultural exports, the Agricultural and Processed Food Products Export Development Authority (APEDA) is an autonomous organization attached to the Ministry of Commerce of the Government of India, whose primary role is to build links between Indian producers and the global markets. APEDA undertakes the briefing of potential sources on government policy and producers. APEDA too, has so far, not taken any public stance on the issue of GM crops and food products.  

II.8
Media

Several newspapers and periodicals have played a significant role in disseminating information on GM crops. Prominent among these at the national level are:  

i) Down to Earth, published by the NGO Center for Science and Environment, has widely covered the controversies surrounding GM cotton and mustard. It has generally taken a skeptical position.

ii) National level newspapers that prominently cover GM crop related issues, reporting opinions of both skeptics and proponents, include The Hindu, The Hindu Businessline Financial Express, and Times of India. 

iii) Frontline is a national level fortnightly that has presented critical evaluations of the GM cotton controversy. In general, it is seen as adopting a skeptical view towards the use of GM technology.

CHAPTER III
DEVELOPMENT OF GM CROPS IN INDIA
Skeptics of biotechnology often express concern over the ‘players’ engaged in GM crop research, the argument being that private research driven by profit motive is not suitable for achieving the goals of development. The dominant presence of multinational agribusiness corporations worldwide, aggravates such concern. Greater involvement of the public sector in biotechnological research is therefore seen as a critical factor for satisfying requirements of food and nutritional security, if GM technology is expected to satisfy requirement of food security.

However, as will be discussed below, several autonomous institutions under the Government of India, such as the ICAR, and universities sustained primarily by public funding, such as the Delhi University and the Jawaharlal Nehru University, are actively involved in research on GM plants. A survey of the major research activities using GM crops is summarized in Annexure I of this report. Additionally, the Annual Report of the Department of Biotechnology, Government of India, reports advanced stages of testing of GM rice, groundnut, sugarcane and cotton, the focus in each case being on developing pest resistance properties through GM technology
.

While it is perhaps too early to arrive at any conclusions in the Indian context as to the relative roles of the public and private sectors, available information on GM crop research in India, as summarized in Annexure I, reveals certain preliminary trends:

(i) Public sector institutions (universities and autonomous research institutions under the Government of India, are engaged in at least 11 of the 22 crops on which GM technology is being tested; 

(ii) The focus so far of GM crop research is on overcoming production constraints or enhancing product qualities of cereals and vegetables, as well as non-food crops such as cotton and tobacco.

(iii) The focus so far has been primarily on developing plants with resistance to biotic stresses, i.e., the stress of pests and insects, and not on abiotic stresses, i.e., making plants more adaptable to adverse climatic conditions (such as drought tolerance)- a factor which is considered critical for a country with a growing population and growing stresses on land available for agriculture.  

III.1
Agronomic Evaluation of GM Cotton and Mustard: Some Controversies 

This section will highlight some of the practical experiences in risk assessment, regulating and monitoring GM crops in India. Bt cotton, being the only crop that has got commercial approval, will dominate the discussion. 

Despite agronomic evaluation being an inherent component of the regulatory mechanism
, the economics of use of biotechnology remains controversial. The Bt cotton seed is the only GM variety that has been given approval for commercial sale in India. The first approval was issued in March 2002 to a private company called Mahyco, and since mid-2003, to a few other private companies. Mahyco introduced the Bt cotton seed in India at four times the cost of the normally available cotton seeds, the promise being that in the long run, due to lesser use of pesticides, the overall benefits will outweigh the costs of introducing the technology. The rationale of Mahyco was that a farmer would buy the Bt cottons seed if it made economic sense to do so. The higher price, it believes, will be justified by higher yields in the longer run. 

The results of an independent agronomic evaluation considered by the regulatory authority was that Bt cotton hybrids show a substantial increase in yield ranging from 46-81%, and further the savings due to reduction of pesticide sprays ranged from Rs.7,000-12,000 per hectare.

These claims (primarily by the Government and Mahyco) are however contested by non-governmental organizations which estimate that the 'benefits' of the technology have a short life-span. They point out that Bt cotton targets and eliminates the need for pesticides only against one among several pests that routinely attack the cotton plant. Farmers will therefore continue to incur expenses on pesticides to counter the other pests. The related concern is that soon enough resistance to the Bt cotton is bound to develop among the target pests- the bollworms. 

GM proponents candidly accept that targeted pests may develop resistance towards GM crops over a period of time. Representatives from biotech companies Mahyco and Proagro point out that the utility of a GM seed could be anywhere between 5 to 7 years, but emphasize that this is no different from the life of hybrid varieties. Constant innovation and development of new products more suitable to the prevalent conditions and demand, it is emphasized, is the mainstay of R&D on seeds. Self sustaining checks and balances that are often cited by corporate representatives are that no company will invest in a product unless it perceives that the product will yield sustainable returns over a period of time; and no company will want to disappear after the life-cycle of one product, which is why it will constantly innovate to ensure its relevance and profits. 

This, point out skeptics, is an effective manner, of ensuring that the market in transgenic crops remains a monopoly of large MNCs with the financial power necessary to remain competitive in a field where the rate of obsolescence is high.
 The ‘benign self-interest’ arguments of agribusiness corporations is also refuted with the argument scientists and manufacturers considered pesticides totally risk free in the late 1940s, and data that documented ill effects took almost 20 years to surface. It is feared that similar problems could arise with transgenic crops over time.
 

It has also been alleged that in the case of Bt cotton, there is actually no difference in terms of the total returns between Bt and non-Bt cotton crops, and further that Bt crops require higher inputs of fertilizers and pesticides.

Another argument is that increased production of commodities like cotton or mustard does not mean there is a ready market to absorb such increased production. The problem of crashing prices in the case of cotton, it is argued, should have been addressed by the Government before commercializing Bt cotton.
 

The jury is still out on the actual performance of Bt cotton, with the company, the Government and NGOs, coming out with different findings, some of which refute each other. Mahyco’s study on Bt cotton, for instance, states that yield from Bt cotton was 58% more than that of conventional seeds
. A survey by the Government, prepared in collaboration with the Biotech Consortium India Ltd.- a public sector company floated by the Department of Biotechnology, has noted a six-fold increase in sale of Bt cotton seeds in calendar year 2004, as compared to the previous year. The study also notes the superior performance of the Bt cotton seed in terms of better pest management, reduction in insecticide use and better return for the farmers.
 

However, the Government itself acknowledges mixed reports on the performance of Bt cotton from most of the states where it is being cultivated, including Karnataka, Tamil Nadu, Maharashtra and Madhya Pradesh
. The state of Gujrat is the only one that has not reported any adverse findings. Twenty farmers’ organizations in Andhra Pradesh have reportedly sent the Government adverse reports on Bt cotton’s performance.
 It is also reported that local authorities in Warrangal district in the state of Andhra Pradesh are demanding that Mahyco should compensate farmers for crop losses.
 The All India Coordinated Cotton Improvement Project (AICCIP), funded by the Government of India, has also reportedly corroborated the findings of the Andhra Pradesh NGOs
. Its studies have revealed that Bt cotton hybrids are as susceptible to three of the major diseases affecting the cotton crop, as non-Bt hybrids, and there is no difference in yield. It also concludes that use of Bt cotton did not result in any substantial reduction in pesticide use, and that only integrated pest management (IPM) techniques presented possible solutions to reducing pesticide use
.

Despite adverse reports, the Government has recently approved four new Bt cotton hybrids for southern India, including for Andhra Pradesh, with the view that these may perform better, and that the farmers would have a choice.

Proagro's GM mustard seed was considered by the GEAC for approval in early 2003; but based on the Indian Council for Agriculture Research (ICAR)’s findings that Proagro’s claims of agronomic performance are not substantiated, the GM mustard has not been approved as yet. . Proagro’s claim is that the genetic modification will lead to a yield increase by 15%-40%, which would translate to increased oilseed production and reduction in edible oil exports.
 However the genetic modification uses a marker gene that imparts to the mustard plant tolerance to a herbicide. NGOs have alleged that the GM mustard, by conferring herbicide resistance to the seed, is a gimmick by Proagro to create a market for that herbicide which it will eventually introduce into the market.
 Issues that are expected to be considered in making an agronomic evaluation are: what is the real need for GM mustard in India when there is no perceived scarcity of it; is it justified even in view of the potential threats it could pose to the native genetic diversity of the plant.

The Indian Council for Agricultural Research (ICAR) however refuted Proagro’s claims on performance of GM mustard, and because of this, approval has not yet been given for commercialization of this crop.

III.2
Lacunae in the Monitoring Mechanism: Illegal plantation of GM Cotton-seeds

The state of Gujarat in western India is an important cotton-growing region in India. In the year 2001, a year before Bt cotton was formally approved in a few states by the Government, vast areas of its cotton crop were destroyed due to bollworm attacks. What was starkly noticeable was that one cotton variety, Navbharat 151, was completely free from bollworm damage. This variety had been marketed by Navbharat Seeds Pvt. Ltd. for the previous three years or more, and sown in an estimated 11,000 acres of land. Cotton harvested from these seeds had been sold in the market in the past three years (i.e., since 1998!). Suspicions about its unique performance were raised because of its survival to bollworm attacks. Testing by the Government confirmed the suspicion that these seeds were indeed transgenic. Navbharat was selling and promoting its transgenic variety that had not been tested for environmental and health safety. It was also revealed around this time that Navharat was also marketing its seeds in the southern state of Andhra Pradesh. Interestingly, the managing director of the Navbharat company was a former employee of Mahyco.

In response, the Government ordered the uprooting and burning of the standing crop of Navbharat 151, destruction of seed production plots and the seeds harvested October 18, 2001. It also ordered for the removal and destruction of the breeding lines, hybrids, segregating material, including any plucked cotton balls or any breeding material and seed material available with the company. The order was later modified to include the procuring of cotton that had already reached the market and its ginning for separation of the lint and the seed. The onus for taking the necessary steps was placed on the state governments of Gujarat and Andhra Pradesh.

NGOs and other skeptics view this as a complete failure of the regulatory framework and that in India there should be a moratorium on the transgenic cotton unless there is capacity to manage it. 

However, another very significant perspective was those of the farmers who bought and cultivated Navbharat 151. They had been told it was a new hybrid, and though it cost more than the other cotton seeds available in the market, they continued to invest in it for three years, convinced of the better economic returns. The farmers' indignation was at the fact that the GEAC had ordered destruction of a productive crop with no apparent adverse effects. Their indignation assumed a political hue as several politicians jumped into the fray and organized what was informally called a ''civil disobedience movement'' whose purpose was to prevent the burning of the Navbharat 151 harvests. After a protracted debate, a settlement was finally reached in that the Navbharat 151 crop would not be destroyed; however farmers would not re-sow the seeds saved from the harvest until the legal issues of biosafety of the seeds is resolved. 

The Ministry of Environment and Forests is pursuing legal remedies against Navbharat for violation of the 1989 Rules governing Micro-organisms. Navbharat had approached the National Environment Appellate Tribunal alleging that its seeds were not transgenic and that they were conventional hybrids. This case was dismissed since the Ministry of Environment and Forests could not establish the transgenic nature of the seeds.   

It is however believed that seeds from these harvests are being sold in the ''gray market'' at a far cheaper price than Mahyco's Bt cotton seed by farmers and to farmers who have no idea about the genetic modification to the seeds they are selling or buying and its implications. The situation, it is believed, is a complete mayhem beyond the reach of the law. 

Not surprisingly, many proponents see the Navbharat crisis as a blessing in disguise. It is seen as a ‘proof’ for farmers that GM crops are beneficial. The pressure from various farmers lobbies to give the approval for Mahyco's Bt cotton increased in the aftermath of the Navbharat crisis.

In addition to Navbharat's seeds, it is also believed that several other small domestic companies are selling varieties of GM cotton to gullible farmers. Dr.Suman Sahai of the NGO Gene Campaign observes that "often one-man operations that are selling magical Bt cotton seeds through advertisements. Many of these phoney operators are not even aware of what Bt means or what its supposed actions are. One source out of Gujarat supplying to gullible farmers in Punjab claimed he had bred his own Bt cotton. Another sent out leaflets to farmers about the 20 other Bt cotton varieties that would soon be available through other seed companies. As this mayhem plays out, the government has not taken any action at all. No rebuttals of the crazy claims are being made, no damage control exercise, no information campaign to warn the farmers against fake seed operators out to fleece him. The farmer, as so often before, is being readied once again for the slaughter, this time almost with the complicity of the government."
 

There are several ongoing efforts to allay concerns of marketing of spurious unauthorized seeds. For instance, the Central Institute for Cotton Research (CICR), an autonomous public funded institution, is engaged in developing various low-cost novel products using the Bt technology intended for helping small farmers.
 One such product is called the 'Bt bucket technology' that enables small farmers to prepare their own Bt toxin that can be sprayed on the cotton plant, instead of relying on traders and dealers to buy Bt cotton seeds. CICR is also developing cost effective ''Bt Test Kits" that would enable farmers to test whether the seeds they purchased are indeed Bt seeds. However, none of these products have been marketed as yet.

Since the Navbharat controversy in 2001, however, there have been no reports of illegal sale of GM crops. This however, is not necessarily a reflection of better monitoring systems. Regulatory reform for GM crops, remains a matter of concern, and a priority issue that the Government recognizes needs to be addressed. 

CHAPTER IV
FOOD PRODUCTS CONTAINING GM INGREDIENTS
No GM food product has as yet been permitted for sale in India.  Under Indian law, any food product containing GM ingredients can be sold only with the approval of the regulatory agencies, as will be explained in Chapter V of this Report. An entity wanting to sell such products would need to apply for approval. However, labeling rules and regulations do not ask for the disclosure of GM ingredients. Trans-boundary movement of food products containing GM traits, therefore, depends largely on the vigilance of customs officials. 

Public debate on the issue of GM foods has so far been confined to food products that have been brought to the Indian territory as part of food aid by several international organizations, prominent among which are the USAID and CARE. It has been estimated that approximately 25 percent of food aid commodities (corn, soy and their products) that are distributed through U.S. Food Aid programs may contain GMOs.
 Biotech produced varieties of corn and soybeans are commonly used in food aid programs either in bulk form or in processed form including oil, cornmeal and soybean meal, and corn-soy blend
. GM varieties of wheat and rice are expected to also be included in the list once commercial approval for them is given within the U.S. The USDA is reported to have taken the stand that if another country demanded non-GM food aid commodities from the U.S., the U.S. Government would respond that any corn or soybean shipment is likely to contain GMOs, that these products have gone through the U.S. regulatory process and that they are consumed in the U.S. market.
   
A significant proportion of U.S. food aid into India, as to other countries, is routed through relief and development programs managed by non-governmental organizations, and through international organizations such as the United Nations’ World Food Program (WFP)
 or the NGO CARE
. Indian law mandates that any GM product can enter the market only after being subject to the scrutiny of the regulatory process. However this legal compliance was found lacking in food aid programs in the late nineties, which led to criticism from several NGOs. 

One of the first instances of such controversy was around October 1999 when CARE USA conducted an emergency food aid relief program in the eastern state of Orissa, India, in response to a cyclone. CARE USA's food aid comprised of corn-soy blend of GM origin. This triggered off criticism from several NGOs and the media, some of which claimed that the USA was dumping GM food into India since access to European and Japanese markets was difficult. The legality of distributing such food in India was also raised, since there had been no compliance with the regulatory process for approval of GM food into India. However, the Government did not initiate any testing or action against CARE USA at that time. CARE USA's response was to produce a USDA document that stated that all corn and soybeans are likely to contain GMOs, that the foods were safe and were widely consumed in the US and Europe.
 The Indian Government continued to allow food aid from CARE thereafter, till late 2002.

Opponents of GM food however believe that one cannot take the U.S. experience with GM foods in its home territory as sacrosanct and that there should be enough time given for thorough testing in the Indian context. The need for independent testing and verification also arises from doubts whether the food constituting ‘food aid’ is actually commercially marketed in the U.S. Several NGOs, for instance, liken the food aid program to 'dumping' by the U.S. of unwanted and untested food stocks. Others refute this stating that the food brought into India is the same food that is freely available and consumed in the U.S. 

Around September 2002, following further criticisms from NGOs and media reports, the matter of GM food aid was taken up for consideration again by the Indian Government which imposed a moratorium on food aid by USAID and CARE, until regulatory approvals within India are obtained. The issue has also obtained a political dimension with the opposition parties in the Parliament accusing the Government of negligence in not being able to check the entry of GM foods. The Genetic Engineering Approval Committee (GEAC)
 took the samples of food products for being tested. The approach it took was that even if the food being brought in as aid maybe consumed in the U.S., compliance with risk assessment and testing requirements as per Indian law is mandatory. While food safety tests conducted within the U.S. are taken into consideration by the Indian regulatory authorities, they are not considered as conclusive evidence under Indian law. The problem was also reportedly exacerbated since there was no assurance from the food aid agencies that the imports did not contain Starlink corn, a GM variety that is banned for food consumption even in the U.S.

At the same time, it is not clear whether India undertook specific tests of the corn-soy blend. The GEAC’s verdict in December 2002 was a rejection of a 1,000 ton shipment of corn-soy blend that was being imported by CARE for distribution to school-children.
 The GEAC’s reasoning was that it would not allow the import unless the U.S. Government would give written assurance that the corn in the food blend does not contain StarLink or any other GM or harmful variety.
 The U.S. Government is reported to have stated that it cannot guarantee any shipment of maize to be free of GM content since GM foods are regularly mixed with non-GM foods in the U.S.
 
Another aspect which has generated some controversy is the import of soybean oil into India. Concerns have been expressed that GM soybean is the source of this oil, and hence imports should be subject to strict risk assessment. There have been demands that soyabean oil should be restricted until vigorous testing' has been done.
 The view held by the Government and industry is that there are no GM traits traceable in the oil derived from GM seeds. The Government has approved imports of crude soy oil and refined soy oil. Recently, the Government was also considering the import of genetically modified oilseeds, as a response to the domestic shortfall of edible oils. However, no genetically modified oilseeds have been approved for import as yet.
International developments in the form of the Cartegena Protocol, developments at the World Trade Organization regarding Sanitary and Phytosanitary Measures on food products, the Codex related debates at the FAO, coupled to an extent with public pressure on greater transparency in the regulations governing food, have translated into attempts by the Government to overhaul the regulatory mechanism governing food products. This is expected to result in greater vigilance regarding GM ingredients in food products. The proposed new law will be discussed in Chapter V of this report.

CHAPTER V
REGULATORY FRAMEWORK FOR GMOs

V.1
The Legal Framework in India 

The basic legal framework governing GMOs (both GM crops and GM food products) in India is the Environment (Protection) Act, 1986 (the 'EPA'). The Central Government formulated the Manufacture, Use, Import, Export and Storage of Hazardous Micro-organisms, Genetically Engineered Organisms or Cells Rules, 1989, that have been effective since 13/9/1993 (the ‘Rules’)
. These Rules regulate all areas of research as well as large-scale application of GMOs and products made from them in India, or imported into India. The Rules mandate risk assessment and regulatory approval for every proposed release of GMOs or GM products. 

The Rules and Guidelines mandate, inter alia: 

· Prohibition of unintentional discharge or release of GMOs, and

· Prohibition of production, sale, import or use of substances and products including food stuff, ingredients in food stuff and additives, which contain genetically engineered organisms or cells or microorganisms, without the prior approval of the designated authorities.

At the time when the Rules were formulated in 1989, there is no evidence of any debate specifically in the context of risks posed by GMOs. The source of the 1989 Rules as stated in the preambular paragraph is the power given to the Central Government under sections 6, 8 and 25 of the EPA. Section 6 refers to rules to regulate environmental pollution, and specifically mentions the need for procedures and safeguards for the handling of hazardous substances. Section 8 mandates any person dealing with hazardous substances to comply with the prescribed safeguards. Section 25 grants the Central Government the power to make Rules, inter alia, for the purposes of prescribing procedures under section 8. The Rules therefore seem to club GMOs with 'hazardous substances'.
  

Research using GM technology in the early nineties has led to greater specificity in the regulation of such technology under the Guidelines formulated under the Rules. The 1989 Rules are further elaborated and clarified under the 1990 Recombinant DNA Safety Guidelines, which were amended in 1994 (1990 Guidelines), and the Revised Guidelines for Research in Transgenic Plants Guidelines for Toxicity and Allergenicity Evaluation of Transgenic Seeds, Plants and Plant Parts, 1998 (1998 Guidelines). Both Guidelines were formulated by the authorities in the Department of Biotechnology constituted under the 1989 Rules (as will be discussed below). The functions and responsibilities of the authorities are specified under the 1989 Rules as well as the 1990 and 1998 Guidelines.

V.2
Division of Jurisdiction under the Rules

Broadly, the Rules envisage division of jurisdiction, authority and responsibility between the Department of Biotechnology (DBT) and the Ministry of Environment and Forests (MoEF), which has led to instances of both conflict and cooperation. The DBT, as discussed in Part II.3, was constituted under the Ministry of Science and Technology in 1986, for the general purposes of planning, promotion and coordination of biotechnological programs. 

The 1989 Rules constitute regulatory committees under the DBT and the MoEF for the purpose of considering and giving approvals for GMOs for research and commercial use. While the DBT committees are responsible for considering GMO applications for research and small-scale field trials, the committee under the MoEF is responsible for large-scale trials and commercial use of GMOs. Applications for food safety before commercialization of food products containing GMOs is also considered by the authority under the MoEF. 

While there have been no overt instance of conflict between the DBT and MoEF committees, the competence of the MoEF committee, in particular, to have exclusive jurisdiction over large-scale trials and release of GM food products, has been an issue of debate and controversy. The basic criticism stems from the fact that the MoEF primarily has as its focus ‘environmental issues’, and may not be scientifically equipped to address issues related to scientific viability, health and safety, which necessarily need to be taken into account for a more informed debate on large scale use of GM crops and food. The Ministry of Agriculture in the context of GM food crops, and the Ministry of Health in the context of GM food products, would perhaps be authorities that need to have a say in the large scale use of GM crops and food. 

The following sections will discuss the distribution of powers and responsibilities between the various committees under the DBT and the MoEF.
V.3
GMO Activities & Their Regulation

The 1989 Rules mandate the creation of six competent authorities, each having jurisdiction over a particular aspect of biotechnology. The Recombinant DNA Advisory Committee (RDAC) and the Review Committee on Genetic Manipulation (RCGM) are committees under the DBT. The RDAC is responsible for making recommendations on rules and procedures for ensuring biosafety in research and applications of GMOs. The RCGM is responsible for granting approvals for and monitoring safety aspects of research projects involving GMOs. It can also give approval for controlled field experiments. 

The Genetic Engineering Approval Committee (GEAC) functions under the MoEF, and is responsible for the approval of proposals relating to release of genetically engineered organisms and products into the environment including large-scale field trials. Given its broad mandate for granting approvals before commercial release of all GMOs and their products, the GEAC is the authority responsible for food safety approvals for GM food products as well. 

Every institution doing biotechnology research is expected to constitute an Institutional Biosafety Committee (IBSC) as the nodal point for interaction within an institution for implementation of the guidelines. The ISBC has a nominee from the DBT responsible for overseeing the activities of the institution. 

State Biotechnology Co-ordination Committee (SBCC) are to be constituted at the state level, and have responsibility for periodic review of safety and control measures in the various industries and institutions handling GMOs. The SBCCs function under the supervision of the GEAC at the MoEF.

District Level Committee (DLC) is to constituted under the District Collectors in every district of a State to monitor safety regulations in installations engaged in the use of GMOs.

The 1998 Guidelines introduced a seventh committee- the Monitoring and Evaluation Committee (MEC). It is authorized to conduct field visits at experimental sites, collect data on comparative agronomic advantages of transgenic plants and advice the RCGM on risks and benefits, including  recommending changes and remedial measures to the trial designs. 
The composition of each authority varies, depending on the nature of their function. Broadly, they comprise of officials from the relevant ministries of the Government of India, viz., the Department of Biotechnology, the Ministry of Environment and Forests, the Ministry of Health, the Ministry of Agriculture, and in some cases, independent experts nominated by the Government. The following table provides information on the composition of each committee. 

	Authorities
	Composition

	Recombinant DNA Advisory Committee (RDAC)
	The Committee comprises of members nominated from the Department of Biotechnology.



	Review Committee on Genetic Manipulation (RCGM)


	The Committee comprises of representatives from the Department of Biotechnology, Indian Council of Medical Research, Indian Council for Agricultural Research, Council of Scientific and Industrial Research, Department of Science and Technology and three experts in their individual capacity. The RCGM may appoint sub-groups to monitor specific projects.



	Institutional Biosafety Committee (IBSC)
	The Committee comprises of the Head of the Institution, scientists in the institution engaged in GM technology, a medical expert and a nominee from the Department of Biotechnology. 



	Genetic Engineering Approval Committee (GEAC)
	The Committee is to be chaired by the Additional Secretary from the Department of Environment, Ministry of Environment and Forests and co-chaired by a representative from the Department of Biotechnology. The other members of the Committee are representatives from all concerned agencies and departments, including Ministry of Industrial Development, Department of Biotechnology and Department of Atomic Energy; expert members who include the Director-General of the ICAR, Director-General of the ICMR, Director-General of Health Services,  Plant Protection Adviser, Chairman of the Central Pollution Control Board, and three outside experts in their individual capacity. The Committee may co-opt members/experts as necessary. 




The following table provides in a nutshell the jurisdiction of the authorities with regard to various aspects of GMOs:

	Nature of Activity
	Responsible Authority 

	Import/Exchange of GMOs or GM products (including plants and food products) for Research
	Application to be submitted to RCGM for approval. In addition, a phytosanitary certificate issued by the country of export is required, which is to be routed through the National Bureau of Plant Genetic Resources (NBPGR).

	Research for Development of r-DNA products
	Application to be submitted to RCGM for approval.

	Research for Development of Transgenic Plants
	Application to be submitted to RCGM for approval.

	Environmental Approval for large scale use of Food Products, and Clinical and Veterinary processes containing GMOs
	Application to be submitted to GEAC for approval. As a matter of practice, the GEAC refers decision on health safety of GM foods to the Indian Council for Medical Research (ICMR).

	Environmental Clearance for Transgenic Plants
	Application to be submitted to GEAC for approval.

	Field visits to experimental sites and collection of data on comparative agronomic advantages of GM plants
	Monitoring and Evaluation Committee of the RCGM


Both the RCGM and the GEAC follow the requirements of the 1990 and 1998 Guidelines while considering a GM plant for approval. These Guidelines provide the basic framework for risk assessment. For research activities, the guidelines have classified GMOs into three categories based on the level of the associated risk and requirement for the approval of the competent authority. The levels of risk and classification of the organisms within these categories have been defined in the guidelines. The Guidelines prescribe both physical and biological containment and Good Laboratory Practices (GLP). They also prescribe criteria for Good Large Scale Practices (GLSP) for using the recombinant organisms.

Depending on the nature and characteristics of the GM crop being evaluated for approval, the RCGM and the GEAC often design protocols on an ad hoc basis specifying the parameters for testing. The practical experience of the regulators is that while the guidelines lay down principles for risk assessment, the protocols and tests according to which risk assessment have to be done, evolve on a case by case approach.

Detailed formats have been developed for eliciting information from an applicant who seeks approval from the RCGM or the GEAC. A few experimental designs have been approved by the RCGM for conducting GMO trials in the open field. The formats for submitting applications/information to the IBSCs, RCGM and GEAC have been detailed out by the Department of Biotechnology, and can be located on their web-site.
 

It has been observed that the regulatory and monitoring system instituted in India is amongst the most stringent and well developed in the world, and there are no fears of insufficient or inadequate testing.
 It has also been noted that the information sought is similar to risk assessment models in other countries.
 Evaluation of agronomic performance, ecological impacts and health safety constitute the basic framework of risk assessment for both research and large-scale release. The basic information sought from the applicant is discussed in the Table below.

	SUMMARY OF THE BIOSAFETY INFORMATION 

SOUGHT FROM APPLICANT FOR GM PLANTS & FOOD


	Particulars
	Information Sought

	Rationale for the development
	Economic, agronomic and other benefits

	Details of the molecular biology of the GMOs
	· Characteristic of the donor organisms providing the nucleic acids

· Source and sequence of trasgene

· Geographical origin, distribution patterns and survival mechanism

· Sequential block diagram of all transnucleic acid stretches

· Characteristics of expression vectors

· Characteristics of inserted genes with details of sequences

· Characteristics of promoters

· Genetic analysis including copy of number of inserts, stability, level of expression of transgenes, biochemistry of expressed gene products, etc.

· Transformation/cloning methods and propagation strategy

· Characteristics of the transgenic plants, including detection in the environment



	Laboratory, greenhouse trials 
	· Back-crossing methods for plants

· Seed setting characteristics of plants

· Germination rates of seeds

· Phenotypic characteristics of transgenics

· Effects of chemical herbicides for all herbicide resistant plants

· Toxicity and allergenicity implications to human if any during handling of GMOs

	Field Trials in open environment 
	· Comparison of germination rates and phenotypic characteristics, using non-transgenic as controls

· Study of gene flow of plants

· Possibility of weed formation  

· Invasiveness studies compared to non-transgenics as controls

· Possibility of transfer of transgenes to near relatives through out crossing/cross-fertilization, and its implications

· Comparative evaluation of susceptibility to diseases and pests 

· For human food/animal feed, elaborate determination of composition and assessment of quality of transformed plants/fruits/seeds, with appropriate controls

· Toxicity and allergenicity implications of transformed GMOs. 

· Handling procedures for allergenic substances

· Agronomic evaluation of GM plants



	Import and Shipment of Transgenic Plants
	· National need for the import

· Facilities available with the importer for in-soil tests on the transgenic material

· Phytosanitary certificate from the relevant authority of the country of export



	Genetically Modified Foods
	· Details of the GM content of such food

· Allergenicity & Toxicity Studies in Animal Model using the experimental protocol prescribed under the 1998 Guidelines

· For GM food imports, details of approval granted for such food in the country of export




V.4
Principles of Risk Assessment for Transgenic Crops

A.
General Approaches to Risk Assessment

In analyzing the data from the test and adopting criteria for reaching conclusions, the approach of the members of the RCGM and GEAC is eventually a subjective, case by case approach. What principles of risk assessment actually get applied in practice? Do the regulators favor a precautionary approach? This question does not have any easy and straight answers. There is general agreement among the regulators that the approach is one that favors erring on the side of caution. The information sought by the regulators, as mandated in the Guidelines, is fairly detailed. And once the data is received, the deliberation focuses on an analysis of the benefits and the costs. 

Regulators candidly admit that gene transfers is always a real risk in any kind of field trial, and any risk management structure can only reduce, but not completely eliminate pollen transfer.
 The consequent gene transfer is a real issue, which has not been resolved. It has been argued that the any decision on the extent to which transgene flow can be allowed would have to take into consideration the agronomic benefits expected from the use of transgenic plants.
 There is also agreement that while there could be risks of adopting the technology, it should be weighed against the risk of not adopting it.
  It is essentially an intuitive inquiry, to address the questions: (i) Is the GM product 'necessary'- (agronomic evaluation); (ii) What are the risks and what are the benefits? (iii) Do the benefits justify the risks? 

In the specific context of inquiring into ecological risks regulators emphasize that key questions asked pertain to: (i) is there a native genetic diversity of the plant under consideration; (ii) what is the likelihood of pollen transfer from the GM variety, and to what extent can it be contained. The consequences of gene transfer, it is acknowledged, is a real issue, and can never be fully contained.

B.
Agronomic Evaluation of GM Plants

One aspect that needs to be highlighted is that unlike in other jurisdictions, assessments on the economic and agronomic benefits of the GM plant constitute an integral part of the inquiry for both the RCGM and GEAC (i.e., both at the stage of approval for research and for large scale field trials). 

The 1998 Guidelines mandate agronomic evaluation. This has been both lauded and criticized. It is lauded because the regulator does not adhere to the traditional mode of inquiring into issues concerning 'environmental and health' safety alone; and instead undertakes an inquiry into the economic rationale for the development of the GM plant. In other words, questions asked include: what factors necessitate genetic modification of the plant, i.e., does the genetic modification redress the issue of pests, or increases yield of a plant which is scarce; will the GM plant be more cost-effective for the farmer, and are their agronomic benefits as compared to existing hybrids. This cost-benefit analysis is perceived as essential for risk assessment in the context of a predominantly agricultural economy: the eventual impact on the farmer's pocket is deemed an essential part of the inquiry. 

Critics however believe that the RCGM under the DBT or the GEAC under the MoEF, are not competent to make such an inquiry. There are some who believe this is a problem of competence and jurisdiction and that tests pertaining to agronomic benefits should be conducted under the purview of the Ministry of Agriculture, which is already involved in agronomic testing of non-GM hybrid seeds. Others take a more 'free market' approach and argue that it is not for the Government to assess economic benefits; and that a product will survive in the market because of its cost or despite its cost depending on its performance, and that it is for the farmer as consumer to decide on this aspect.  

The National Seeds Policy, 2002, states that agronomic value of transgenic crops/varieties should be tested for at least two seasons under the All India Coordinated Project Trials of the ICAR, in coordination with the tests for environment and biosafety clearance as per the EPA before any variety is commercially released. This is expected to be incorporated in to the guidelines as well, and thereby lead to greater coordination between the MoEF and the Ministry of Agriculture while in the approval and monitoring for GM crops. 

V.5
Labeling of GM Seeds

There is presently no law in India that specifically mandates labeling of GM seeds. However, labeling was mandated by the GEAC when it granted approval for Bt cotton. Labeling has been perceived as a logical requirement in order to ensure usage of the GM seeds for the purpose and the manner for which it is intended. Mahyco, the company which was given approval for sale of Bt cottons seeds, was mandated to label each packet of Bt cotton seeds to indicate the contents and description of the seeds and provide detailed directions in the vernacular language for use of the seeds, including sowing pattern, pest management, and sustainability of agro-climatic conditions. 

V.6
Regulation of Food Products containing GM Ingredients

A.
Testing for Allergenicity and Toxicity 

As discussed in Chapter II.4, the only food product that have been subjected to the regulatory process in India, is corn-soy blend that was sought to be imported as part of ‘food aid’ by CARE and USAID. There is no available information on any other application for approval of GM food products. 

The legal regime for GM plants (discussed earlier) and the one for assessing safety of food products which contain GM ingredients, are the same. The 1989 Rules specify that no food stuffs, ingredients in food stuffs and additives consisting genetically engineered organisms or cells can be produced, sold, imported or used in India without the approval of the GEAC. 

In 1998, the Department of Biotechnology approved a Protocol for Allergenicity Testing of Genetically Transformed Products in Animal Model. The protocol seeks to gather data on allergenicity testing in laboratory animals to help evaluate the allergenic potential of new food-stuffs, and thereby minimizing the risk of allergenicity in the human population. The Protocol acknowledges the limitations of the proposed experiments, and acknowledges that these would need to evolve for greater accuracy. 

Information sought in the use of a GM product as human/animal feed under the Protocol comprises of elaborate determination of composition and assessment of quality of transformed plants/fruits/seeds as well as animals and their products, as the case may be, with appropriate controls. The compositional analysis includes near equivalence studies of all major ingredients.
 

Representatives from the ICMRPRIVATE
 and Ministry of Health are present in the GEAC. However, there is no member from the Ministry of Food Processing. There have been arguments from within the Government for a stronger role for both the Ministry of Health and Ministry of Food Processing in regulating GM foods, especially given their competence in regulating health and safety of non-GM foods. Suggestions have also been made the Confederation of Indian Industries – an industry association, that there should be a separate Biotech Food Approval Committee to consider GM foods for approval, instead of the GEAC. It has been argued, and even acknowledged by some within the GEAC, that while the GEAC has the competence to address ecological risks, it may not be the competent authority to assess health risks.

In the case of the corn-soy blend sought to be imported into India by CARE and USAID, the GEAC referred the consignment for testing of health safety to the Indian Council of Medical Research (ICMR), which is an autonomous institution under the Ministry of Health. Such referral to the ICMR is not mandated under the 1989 Rules or the Guidelines under the same. However this practice is perceived as a prudent measure given the lack of competence in the GEAC itself to test GM foods for health safety. 

B.
Other Laws Governing Manufacturing Methods and Labeling of Foods

In addition to the 1989 Rules, there are several other laws and regulations governing food products in India. These food laws are not specifically geared to addressing the issue of food products derived from GM ingredients, but are expected to be amended in future in order to address concerns pertaining to GM foods. The main law governing food products is the Prevention of Food Adulteration Act, 1954, (PFA). Apart from the PFA, numerous statutes and rules govern the food industry in India, constituting a disparate framework,
 none of which address the issue of GM food.

The existing definition of adulteration under the Prevention of Food Adulteration Act (PFA) is primarily concerned with whether anything in the food ''injuriously affects'' its substance, nature and quality, or ''prejudices'' the purchaser.
 However, the PFA does not address the question of transgenics, or whether GM food additives/ingredients can be considered as ''adulteration''. The issue has not come up for interpretation by any judicial authority in India as yet. The PFA mandates that every package of food should carry a label, which provides description of the food, including the ingredients used in the product.
 However there is no mandate whether there should be any specification regarding the GM nature of a particular ingredient. 

Food laws in India are currently undergoing review and amendments in order to constitute a harmonized framework, keeping in view developments in food technology and trade. The Government recently adopted the Food Processing Policy, 2005. The Policy emphasizes the harmonization of national standards for risk assessment and food safety based on Codex standards. Establishing and maintaining standards is also recognized as an important feature for developing export markets for processed foods. 

The Government is also considering a proposed new law titled the Food Safety and Standards Act. The proposed law stipulates that rules and regulations will be made under it specifically governing manufacture, processing and export of GM food products. The proposed law also has provisions on food safety, labeling and traceability, all of which could have implications for GM foods. Labeling requirements under the proposed law, however, do not specify labeling of GM ingredients of the food. The only requirement is a very basic one- that labels should not mislead the consumer. Specific rules under the law are expected to address labeling of GM ingredients. The proposed law also places a general duty on the regulatory authorities to maintain a system of control on food safety and risk, and monitoring production, processing and distribution of foods.

Basic challenges that would be faced in the development and implementation of such a law would be the regulation of the unorganized sector involved in manufacture and sale of food. Various food items are sold in un-packaged form all over India. Enforcing labeling standards at that level would be a challenge.  

V.7
Monitoring Compliance

As discussed earlier, the 1998 Guidelines provide for a special Monitoring and Evaluation Committee (MEC) to be constituted by the RCGM to conduct field visits at experimental sites, collect data on comparative agronomic advantages of transgenic plants, and advice the RCGM on risks and benefits. Theoretically, the MEC can make these visits unannounced to the developer. However, in practice, visits are usually pre-planned and organized by the developer undertaking trials on the transgenic plants. The visits also last for a short period of time- ranging from a few hours to a few days. The visits pertain to only select locations of a field trial, usually identified by the private developer. Given the practical limits of field trials, it has been observed that these do not achieve a genuine monitoring and evaluation function, and rather serve to merely establish that the field sites actually exist.
 

The State Biotechnology Coordination Committees (SBCCs) are meant to function under the GEAC with judicial powers to inspect, investigate and take punitive action in case of violation of any of the provisions of the EPA.
 Specifically, they are responsible for review, monitoring and control of safety measures adopted while handling large scale use of GMOs in research, developmental and industrial production within their jurisdiction. They are also responsible for overseeing field applications and experimental field trials. They are also supposed to provide information and data inputs to the RCGM on the safety and risks of approved projects. However, the SBCCs are not mandated to have any scientists engaged in transgenic research as their members, and questions have been raised about their competence to conduct monitoring and surveillance. Moreover, some states are yet to constitute SBCCs. 

One of the aspects that has been deliberated on recently is the need to involve the existing machinery under the Department of Agriculture in various states to monitor GM plants. This aspect has been endorsed by the Government appointed Task Force on Agricultural Biotechnology, discussed later in this Chapter. 

V.8
Liability

A.
Environment Protection Act

The penalty for non-compliance with any of the provisions of the 1989 Rules or Guidelines, or approval given under the same, is specified under the EPA. The EPA states that failure to comply with or contravention of any of the provisions of the EPA or Rules or administrative orders and directions issued under the EPA or its Rules (which includes the 1989 Rules) could result in imprisonment that could extend to five years, or with fine extending up to one hundred thousand rupees, or both.
 In the event a company is guilty of contravention, every person directly in charge of the company can be deemed to be guilty of the offence and can be punished accordingly.
 The presumption of guilt can however be rebutted by such person by showing evidence to the effect that the offence was committed without his/her knowledge, or that s/he exercised all due diligence to prevent the commission of such offence. 

In the event the offence is committed by any Department of the Government, the Head of the Department shall be deemed to be guilty of the offence, unless s/he shows exercise of due diligence or that the offence occurred without his knowledge.
 Any officer of the Government conniving in or consenting to the offence or causing the offence due to neglect, can also be deemed to commit the offence.
 

Offences that could be prosecuted under the above provisions would include: (i) manufacture, import or sale of a GM plant or food product without the required permissions under the Rules and Guidelines; or (ii) contravention of any of the stipulations in any conditional approval accorded by the regulatory authorities. 

The monetary limit of Rs. 1 Lakh to the fine prescribed under the EPA, may seem to be inadequate in view of the potential damage that may be caused by failure to comply with the Rules, or order made under the Rules. Further, the EPA does not specify whether the violator of the Rules would be responsible for compensation for any damage caused. 

Under the 1989 Rules, if an order under the Rules is not complied with, the District Level Committee or the State Biotechnology Coordination Committee, is empowered to ''take measures at the expense of the person who is responsible".
 There is however no elaboration on what such measures could be. This provision is perhaps envisaged to cover possible compensatory and remedial measures to rectify the damage caused by the non-compliance with the Rules and orders made under the Rules, which would include all conditional approvals granted under the Rules. However, in the absence of any details on the scope and ambit of the SBCC's or DLC's power, any order by such authority regarding compensation is likely to be challenged before judicial authorities. 

In the case of Navbharat's illegal cotton seeds, as discussed below
, where GM cotton seeds were sold for over three years, there is no clear provision under the EPA that would enable the Government to recover the costs for damage caused by the private company. 

It would therefore be trite to state that general liability rules under the EPA are inadequate to address potential liability issues in respect of GMOs. It would be necessary to develop separate liability rules for GMOs bearing in view the specific and novel challenges linked to the introduction of GMOs into the environment, including but not limited to illegal introduction of GMOs, escape of GM seeds and ‘contamination’ of non-GM seeds, or failure of containment measures with regard to GMOs. Because of the uncertainties associated with GMOs, the liability regime would need to constantly evolve and be amended to address future scenarios of risk and liability. 

B.
Judicial Activism and Rules for Environmental Liability

The Indian judiciary has consistently taken an activist stand with regard to issues of environmental liability, especially in cases of ‘environmental pollution’. In the process, it has gone beyond the letter of the EPA and applied principles of tortious liability, often borrowed from international environmental law and principles. These principles may perhaps have some relevance in a potential scenario of GMO liability. 

The Supreme Court has expressly laid down the applicability, in India, of the principles of strict liability, absolute liability, the precautionary principle and the polluter-pays principle. 

(1)  Absolute Liability

The principle of absolute liability is that once an activity carried on is ‘hazardous’ or ‘inherently dangerous’, the person carrying on such activity is liable to make good the loss caused to any other person by his activity irrespective of the fact whether he took reasonable care while carrying on such activity. The rule is premised on the nature of activity being carried out and stipulates that such activity can be carried out only on the condition that the enterprise engaged in such hazardous or inherently dangerous activity indemnifies all those who suffer on account of carrying on of such hazardous or inherently dangerous activity regardless of whether it is carried out carefully or not.
 

(2) Strict Liability

This is also known as the rule in the English case of Rylands v Fletcher
, where it was first enunciated, and holds a person strictly liable when s/he brings or accumulates on his/her land something that is likely to cause harm if it escapes, and damage arises as a natural consequence of its escape. But this is subject to certain recognized exceptions which are: (i) an act of God; (ii) the act of third party; (iii) the plaintiffs own fault; (iv) the natural use of land by the defendant (as strict liability applies only to ‘non-natural use’ of land) and (vi) statutory authority. 

(3) Polluter Pays Principle

The polluter pays principle as interpreted by the Supreme Court means there would be absolute liability for harming to the environment, which extends not only to compensate the victims of pollution but also the cost of restoring environmental degradation. The polluter is liable to pay the cost to the individual sufferers as well as the cost of reversing the ecological damage.

(4) Precautionary Principle

The Supreme Court of India in defining the ‘duties of the Government’ in taking action against a potential ‘environmental threat’, has applied the ‘precautionary principle’. The elements of this principle have been borrowed from international environmental treaties concluded at the 1992 UN Conference on Environment and Development
. 

As explained by the Supreme Court, precautionary principle mandates that: (i) environment measures by the state government and statutory authorities must anticipate, prevent and attack the causes of environmental degradation; (ii) where there are threats of serious and irreversible damage, lack of sufficient certainty should not be used as a reason for postponing measures to prevent environmental degradation and (iii) the onus is on the developer/industrialist to show that his action is environmentally benign
. The Supreme Court has further explained that the ‘precautionary principle’ makes it mandatory for the Government to anticipate, prevent and attack the causes of environment degradation
. 

(5) Application of Absolute or Strict Liability to a GMO scenario

All the principles of liability discussed above, have been applied in the context of industrial environmental pollution and/or degradation. For example, the fact scenarios in the cases where the principles have been applied range from effluent discharge from a polluting industry, to industrial activity causing degradation of coastal zones, to air pollution from transport vehicles in cities. Visible ‘environmental harm’ has been a key feature in most of the cases. It would be interesting to see the applicability of these principles in a GMO scenario, wherein the harm is something associated with scientific uncertainty.

It could be argued that illegal cultivation or release of GMOs is a ‘inherently dangerous’ activity, or a ‘non-natural use’ of the land, in respect of which the principles of absolute or strict liability may be applied. The problem however is that the resultant ‘harm’ or ‘damage’ may not be immediately visible or quantifiable. The principles of absolute or strict liability, if applicable in a GMO scenario, therefore need to be carefully articulated, to allow for scientific uncertainty and future damage or injury. It is however debatable whether such principles can be applied in the event of inadvertent escape or unanticipated damage cause by GMOs that have been released in compliance with statutory authorization.

Likewise, it is debatable whether the ‘polluter pays principle’ can be held to have relevance in a GMO context, unless illegal or unintentional release of GMOs and/or lack of containment measures, are interpreted as ‘genetic contamination’, equivalent to environmental pollution.  
The ‘precautionary principle’, however, could have tremendous relevance in the GM context. As discussed above, the precautionary principle, so far, has been limited as a ‘duty of the state’ to take appropriate regulatory action, rather than as principle governing actions of private actors.  It would therefore need to evolve further and be articulated more clearly in terms of its applicability in the GM context.

C.
Consumer Protection Act

A consumer of a GM plant or product could have remedies under the Consumer Protection Act, 1986 (CPA) if a case can be made for 'defect'
 of a good, 'deficiency of service'
, or 'unfair trade practice'
. A farmer or consumer of a GM plant or product could arguably obtain remedies under the CPA from the manufacturer/importer/seller of a GM product, for instances such as:  

· False information on properties and use of a seed/food product purchased; 

· Misleading information about the need and usefulness of a GM seed or product, which could include instances of inadequate information on the risks and overplay of the benefits;

· Deviation from any quality standard required to be maintained under any law (which would the conditions stipulated by the regulatory authorities in their approval for a particular GM product, as well as requirements under any of the food laws).

· Giving information to the public any guarantee or warranty of the performance or efficacy or length of life of a product or any goods that is not based on adequate or proper test.

Remedies that may be prescribed by the relevant authorities under the Consumer Protection Act against a manufacturer/importer/seller of a GM product, include:

· Removal of the ‘defect’ or deficiency in the product.

· Return to the complainant the price paid by the complainant for the product.

· Pay the complainant a prescribed amount as compensation for any loss or injury suffered.

V.9
Evaluation of the Regulatory Structure: A Critique

A.
Problems Relating to Coordination and Capacity

The application of biotechnology in agriculture, and the regulating of GM food products, is presently being dealt with under three different ministries of the Government- the Ministry of Environment and Forests, the Ministry of Agriculture and the Department of Biotechnology under the Ministry of Science and Technology. One of the first controversies as regards the jurisdiction of the RCGM (under the DBT) and GEAC (under the MoEF) was with regard to when would a ''contained field trial'' be regarded as a large scale one and the GEAC's approval would be required. This issue arose in the context of the Bt cotton field trials. It led to an amendment in September 1999 to the Revised Guidelines of 1998, clarifying that RCGM would have jurisdiction over trials conducted in greenhouses and in very small plots. The small experimental field trials would however be limited to a total area of 20 acres, and each such area would not exceed 1 acre, in multi-locations in one crop season.
 
Another issue is that some states in India are yet to constitute SBCCs and DLCs- the authorities mandated by law to be constituted at the state and district levels. This has been criticized by many NGO activists, who believe that the absence of this essential component of the regulatory framework would severely undermine the implementation of the regulations.  

B.
Regulatory Authorities: Composition & Independence

The composition of each authority under the DBT and MoEF have been described in section V.3 of this report. the One of the criticisms of the regulatory processes is regarding its composition, the process of appointment of members to the various committees and the lack of checks and balances to ensure independent functioning. 

Members of the various committees are primarily from the various Government departments. The RCGM also comprises of scientists from several public sector institutions and Government departments engaged in transgenic research. Both the RCGM and the GEAC also provide for non-Government ''experts''. Such experts are to be nominated by the Government. There are no guidelines as to the qualifications of such experts. Most of the existing experts are academics and scientists in public sector research institutions or universities engaged in GM research. They are recommended by official members of the various committees and appointed by the Government. 

The rules and guidelines do not prescribe any terms for any of the members of the committees for aspects such as appointment, tenure, disqualification or removal. There is also no independent source of funding for the committees. The budget for the committees is part of the budget of the Government departments under which they function, namely the Department of Biotechnology and the Ministry of Environment and Forests. Neither the Rules nor Guidelines prescribe the frequency and time lines for the committee meetings. As a matter of practice, the number of meetings depends on the number of applications to be considered. In the year 2001, for instance, the GEAC met approximately once in every two months. There has been a demand for clarity in the rules as regards the frequency of the meetings. 

As seen from the composition, each member of each of the committees has several other responsibilities to perform, which means that the time available for a comprehensive evaluation of GMOs is highly limited. Consequently, the information they rely on regarding a particular application is primarily that supplied by the developer. Some of the members are also known to conduct their own research, based primarily on information and publications available on the internet, however this is entirely dependent on their personal interest and initiative. Further, not all the Government representatives on the committees have a scientific background. Even those with a scientific educational background do not necessarily have it in the disciplines of biotechnology or ecology, considered to be material for any competent decision making. This is also acknowledged to be a limitation by some members of the regulatory authorities. For each application under consideration, therefore, a vast amount of time and effort goes into learning about the nature of the genetic modification and its implications. Another problem faced often is coordination prior to organizing a meeting, to ensure that most of the members could be present. There are also no rules that clarify the internal functioning of the committees, for instance, on conduct of meetings and taking of decisions. As a matter of practice, the committees in general take decisions with regard to the majority of views in the committee.

Several members of the regulatory authorities, as well as NGO activists have underscored that there is a high degree of ad hoc-ism in the present structure of our regulatory authorities. The need for a permanent institution of competent researchers who can provide sustained inputs to keep up with the various developments nationally and internationally on transgenic research, has been underscored by members of existing regulatory authorities, NGOs as well as the private industry. 

Certain practical measures are being considered by the Department of Biotechnology to streamline the existing process. For instance, one suggestion being considered is to announce in advance on the official website the time and dates during the year when the RCGM and the GEAC would meet, so that applicants could schedule their experiments and file the relevant forms well in advance to be considered at a particular meeting. Another suggestion being considered is that the Government should compile a list of institutions that generally meet the criteria and standards for conducting the trials prescribed by the Guidelines, and the applicant should be able to choose from these institutions for relevant studies pertaining to its product. One of the demands from industry representatives has been for greater frequency of meetings of the GEAC and the RCGM.
 Another suggestion is for replacement of committee members of the regulatory bodies who are absent at the meetings.

Independent regulatory committees, with clear rules for appointment, tenure, removal/disqualification, salaries, etc., should be essential features of the regulatory framework in the long-run. With increasing privatisation of several sectors in India, the concept of independent regulators has been implemented for regulatory authorities in the sectors such as telecommunications and electricity. For GM food and crops, the establishment permanent multi-disciplinary committees would lead to smoother and transparent functioning, and could be a reality in the not so distant future. The Government's role, in this scenario, it is believed, should be confined to facilitating informed decision making.
  
C.
Independent Verification & Transparency

Like in several other jurisdictions, regulators in India frequently rely on assessments conducted on a case-by-case basis using information submitted by the developer of a GM crop which draws on private tests and field trials also conducted by the developer. The process is therefore almost akin to a private one between the applicant and the regulator, with the latter dependent on the integrity of the former.
 An independent impartial decision-maker, transparency in decision-making and public accessibility to information, are highlighted as critical features that are found lacking in the Indian legal framework.
 This has drawn criticism from both NGOs and the media, as one of the biggest short-comings of the Indian regulatory mechanism.
 

Moreover, information submitted is not in the public domain, and private companies justify this as being necessary to protect confidentiality. Some industry representatives have suggested that there could be a classification of the information sought from applicants: (i) information that is closed or confidential for restricted circulation; and (ii) information that is open to the public.
 NGO activists express skepticism at such a classification which they feel will license the private companies not to disclose significant information under the pretext of confidentiality. 

There is concern that the reluctance of the Government and the private sector to make the research data public and to involve various sections of society prior to granting an approval indicates the GM crops are ''being pushed through the backdoor.''
 Several NGOs have reportedly written to the Chief Vigilance Commissioner (the authority under the Government of India responsible for vigilance against corruption in public offices) alleging that there was scope for manipulation by the private industry of the data regarding GM products, and since the GEAC relies solely on this data, the matter needs to be investigated.
 The fact that the GEAC was not making the data public, is cited by the NGOs to be another cause for concern.
 

While agreeing that an independent regulator is perhaps a desirable goal, some members of the RCGM and GEAC underscore that there are several checks against any arbitrary exercise of subjective power within the existing regulatory structure. It is often pointed out, for instance, that with increasing appreciation of the demands of risk assessment, a flexible case by case approach is adopted in designing protocols for testing on the basis of characteristics of the particular plant being tested. Regulators point to the Bt cotton trials as an example where independent verification did take place, even though the law does not mandate this. Large scale field trials for Bt cotton approved by the GEAC and conducted by Mahyco were followed up by additional trials under the direct supervision of the Indian Council for Agricultural Research (ICAR- an autonomous institution under the Government of India) under the Advanced Varietal Trials of the All India Coordinated Cotton Improvement Project.  These trials were conducted at multi-locations under different agro-climatic conditions. The purpose of the ICAR trials was to ensure independent verification of Mahyco's data and also to assess the suitability of Bt cotton for different climatic conditions. Further, food safety evaluation of Bt cotton was also conducted at public sector research institutions identified by the RCGM and the GEAC. 

Recently, in the case of GM mustard, ICAR was asked to verify the results of some of Proagro's trials. It has expressed reservations over Proagro's claims for yield increase of the GM mustard, and has emphasized the need for further tests. The GEAC has expressed the view that additional tests may not be necessary, which ICAR strongly countered, stating that it cannot go by the "dictates of the GEAC.''
 The status at the time of writing this report in 2005 was that, because of the adverse findings of the ICAR, no approval had been given for GM mustard.

Regulators also emphasize that decisions taken by the authorities present a collective consensual view. This invariably follows detailed discussion and deliberation. Although not mandated under law, in the case of the Bt cotton trials, Greenpeace and several other NGOs were allowed to make submissions and presentations to the GEAC on the risks of GM plants in general, and Bt in particular. This, according to several GEAC members, enabled a more careful deliberation. It is to be noted, however, that petitions by NGOs or other persons to attend/intervene/participate in the GEAC/RCGM meetings, are not always agreed to. Recently, when GM mustard was being considered for approval, Greenpeace was not invited for participation, despite its written request to that effect. Greenpeace resorted to a public protest outside the venue of the GEAC meeting. Members of GEAC however stated that they received documentary evidence from several NGOs regarding the pitfalls of GM mustard, and that these were duly considered, and that they would also be meeting p with some of the NGOs before taking any decision on mustard.

Several government officials also emphasize that the legal framework in India is an evolving one that has been responding to criticisms and incorporating changes. Two such changes often highlighted are: (i) clearer demarcation of jurisdiction between the RCGM and the GEAC (which was incorporated in the Regulations) and (ii) ensuring independent verification of tests on the GM product pending approval.  The tensions between ensuring complete transparency in the regulatory process and protecting commercial confidentiality, remains to be resolved under the regulatory process. 

D.
Regulatory Authorities: Industry Concerns

An aspect that industry representatives have been emphasizing on is the need for a 'single window clearance' which, it is believed, would ensure greater efficiency and speed.
 This would essentially entail integration of the process of submission of applications and test results to the RCGM and the GEAC. There have been several demands for speeding up the approval process, as well as for parallel field trials and acceptance of data across agencies.
 As of now, there are no statutory time limits prescribed. In practice, the Bt cotton approval process took close to four years; although through this period, there were regular interactions between the applicant company and the Government for laboratory and field testing. The Confederation of Indian Industry (CII), a national association of industry representatives, has been emphasizing on a more predictable time factor and lobbying with the Government of India. 

Government officials have however expressed the view that there cannot be any shortcuts in the regulatory process. While simplification in the manner of submitting applications, simultaneously conducting several tests and involving the GEAC at a much earlier stage, are options that are considered viable, any strict timelines are generally thought to be unviable. This is primarily because the nature of tests and clearance would have to depend upon the nature of the crop.
E.
Regulatory Reform

Two recent developments that reflect attempts by the Government of India to re-evaluate the regulatory structure for biotechnology, and chalk the way ahead for improvements in the same are: (i) The Report of the Task Force on Application of Agricultural Biotechnology, formulated by an independent committee commissioned by the Ministry of Agriculture, and (ii) The Draft National Biotechnology Development Strategy, developed by an independent committee appointed by the Department of Biotechnology. Regulatory structures for GM crops was an aspect that was addressed in a fair amount of detail by the Task Force on Agricultural Biotechnology, and its conclusions have been endorsed by the Draft National Biotechnology Development Strategy. The findings of the Task Force have also been formally adopted by the Government of India, and are expected to be implemented through legislative amendments.

Both these documents are seen as responses to international developments (such as the Cartegena Protocol,  and the Codex related developments at the FAO), as well as to increasing domestic criticism of the existing regulatory structures. The broad attempt on regulatory reform is to put in place mechanisms to streamline the existing processes, and strengthen their implementation. 

The Task Force that formulated this report was headed by Professor M.S.Swaminathan, often hailed as the father of the ‘Green Revolution’ in India,
 and had representatives from both the public and private sectors.  

(a) Regulatory Structure  

On the regulatory structure, the basic points the Task Force makes are:

(i) The procedures under the existing regulatory structure described above are lengthy and require to be rationalized. One way in which this could done is to make biosafety and agronomic assessments concurrently, rather than one after another.

(ii) Given the public, political and professional concern about GM products with reference to their short and long term impacts on human health and the environment, their testing, evaluation and approval needs to be stringent, elaborate and science-based. 

(iii) The Government needs to devise a policy on segregation, traceability and labeling of products, which would arise on commercial release of GM crops. 

(iv) The Ministry of Agriculture should oversee the commercial release of a GM crop, (as opposed to the GEAC under the Ministry of Environment and Forests). The field trials for assessing ‘Value for Cultivation and Use’ (VCU) conducted by the Indian Council for Agricultural Research (ICAR)’s are deemed critical for any commercial release. 

(v) Post-release monitoring and vigilance of GM crops would also be the responsibility of the Ministry of Agriculture.

(vi) The GEAC (the entity under the Ministry of Environment and Forests that is currently responsible for biosafety assessments), should be replaced by an autonomous statutory authority called the National Biotechnology Regulatory Authority (NBRA) which would comprise of members qualified in biotechnology and biosafety. Such an autonomous entity with requisite expertise is seen as fundamental to generating the “necessary public, political, professional and commercial confidence in the science based regulatory mechanism.” 

(vii) For transboundary movements, mechanisms for implementing the Advanced Informed Agreement (AIA) under the Cartegena Protocol should be established. 

(b)  GM Food Product
With regard to GM food products, the Task Force makes the following additional suggestions:

(i) There should be a Food Safety Protocol which covers the production, processing, marketing and consumption of GM crops.

(ii) Mechanisms for segregation, identity preservation and certification and labeling, is also strongly recommended.

CHAPTER VI
INTERNATIONAL DEVELOPMENTS AND INDIA

6.1
International Trade and India

The Exim Policy 2002-2007, (governing Exports and Imports), provides several incentives for enhancing agricultural exports from India. This includes lifting of quantitative restrictions on agricultural commodities, removal of registration requirements and creation of Agri-Export zones. 

Presently, agricultural commodities and processed foods constitute a major component of India’s exports. The developed world, primarily U.K., U.S.A., Netherlands and Germany, and middle-eastern countries such as Saudi Arabia, UAE and Kuwait, are the main importers of India’s agricultural products.

In view of the resistance to GM crops, especially by consumers in Europe, the Task Force on Agricultural Biotechnology of the Ministry of Agriculture has emphasized that ‘transgenic research should not be undertaken in crops/commodities where our international trade may be affected, e.g., Basmati rice, soyabean or Darjeeling Tea’
. In reaching this conclusion, the Task Force has relied on the example set by the U.S. and Canada in abandoning their programs for breeding transgenic wheat variety hybrids.
 

Another Government of India document that links GM research to trade implications is the Economic Survey 2004-2005. This notes the substantial growth of oil meal exports from India in the past couple of years, and observes that Indian oil meals command a premium because of their non-GM nature.

International trade, therefore, seems to have some influence in the shaping of domestic policy in India with regard to GM products, apart from the domestic regulatory concerns that have been discussed earlier in this paper.

6.2
EU GM Dispute at the WTO: Implications for India

When the United States, Canada and Argentina filed a complaint with the WTO against the European Union over its de facto moratorium on the approval of genetically modified (GM) foods and crops
, India had initially requested to be a participant at the consultations. However, by the time the Panel was constituted, India had dropped its request to be a third party to the dispute. The Government of India therefore has not made any formal submission before the WTO regarding its position on the issue raised against EU. The general feedback from some of the officials at the Government is that, though the Government initially viewed the outcome of the case as having potential trade concerns, it chose not to be a third party in the belief that it needed greater internal clarity on the position to be taken vis-à-vis risk assessment of GMOs, since this remains a nascent area for Indian law as well. It is recognized that the outcome of the case is bound to affect domestic policy. 

At the WTO case, two Indian NGOs are part of an international coalition of public interest groups – the WTO GMO Amicus Coaltion, that has made submissions as amicus curiae. The basic position of this coalition has been that the WTO should not interfere with sovereign right of risk assessment.  

6.3
India’s position at the Cartegena Protocol on Biosafety

At the negotiations for the Cartegena Protocol on Biosafety between 1996 to 2000, India emerged as an active member of what was called the ‘Like-Minded Group’- a group of developing countries that was in favour of a precautionary approach in the Protocol, and on having a broad scope for ‘informed consent’ of importing countries, and broad national discretion in decision-making. The Government and civil society in India welcomed the conclusion of the Protocol in February 2000 as a positive development. India ratified the Protocol in January 2003. There is a general belief in India that by subjecting all import of GM products to the process of regulatory approval, and placing the discretion on the national authorities, the Indian legal framework embodies the principles of the Protocol in spirit; although there is no procedure for an Advanced Informed Agreement currently in place under Indian law. 

6.4
International Assistance in Capacity Building

The MoEF is implementing a GEF/World Bank funded project on Capacity Building on Biosafety in context of Cartagena Protocol on Biosafety
. The project covers the assessment, management and long term monitoring and documentation of the risks to the sustainable use of biodiversity and to human health potentially posed by the introduction of GMOs. The major objectives of the project are to improve capacity across ministries and among key stakeholders to analyse, inform, and make decisions to reduce potential risks related to GMOs, increase benefits to society, and protect biodiversity. The project aims to develop national capacities in biosafety required to:

· Strengthen the legislative framework and operational mechanisms for biosafety management in India

·  Enhance capacity for risk assessment and monitoring 

· Establish the biosafety database system and Biosafety Clearing House Mechanism

· Support centers of excellence and a network for research, risk assessment and monitoring 

6.5
Codex Standards

Pursuant to India’s obligations under the Codex Alimentarius Commission, the Ministry of Health and Family Welfare (MOH&FW), has constituted the National Codex (Food Products Standards) Committee (NCC) for liaison with the Codex Alimentarius Commission. The NCC has members from several departments of the Government of India, as well as representation from industry organizations such as the Federation of Indian Chambers of Commerce and Industry (FICCI) and the Confederation of Indian Industries (CII). Four consumer organizations from different states of India, are also part of the NCC.

In addition to the NCC, another authority called the National Codex Contact Point (NCCP) for India, has also been constituted. This is located at the Directorate General of Health Services of the  MOH&FW. The NCCP coordinates and promotes Codex activities in India in association with the NCC and facilitates India's input to the work of Codex through an established consultation process. 

With regard to foods derived from biotechnology and labeling issues, India’s official position is that it would act upon the recommendations of Codex Alimentarius Commission on the same, and this has been endorsed in the recently announced Food Processing Policy, 2005, discussed in Chapter V above. 
CHAPTER VII
TOWARDS A CONCLUSION

As domestic debates by proponents and opponents of the technology continue, and international trade concerns shape the focus areas of research of GM technology, the following statement from the Government of India’s Draft National Biotechnology Development Strategy is a reflection of the acknowledgement that biotechnology indeed has a critical role to play in the national economy.

“Biotechnology as a business segment for India has the potential of generating revenues to the tune of US$ 5 Billion and creating one million jobs by 2010 through products and services.  This can propel India into a significant position in the global biotech sweepstakes. Biopharmaceuticals alone have the potential to be a US$ 2 billion market opportunity largely driven by vaccines and bio-generics.  Clinical development services can generate in excess of US$1.5 billion whilst bioservices or outsourced research services can garner a market of US$1 billion over this time scale.  The balance US$500 million is attributable to agricultural and industrial biotechnology”: 

The optimism reflected in the observation above, summarizes the way forward at the level of national policy for this sector. Increasing private sector investment in biotechnology is an endorsement of this optimism. 

The specific issues and concerns on use of application of GM technology in agriculture, however, can only be addressed by effective mechanisms for risk assessment. India’s experience with GM cotton so far has revealed that the experience with this technology does not present one harmonious truth that can be implicitly relied on; but rather that there are different experiences and voices to be heard based on local realities. The contradicting reports from various areas regarding performance of GM cotton stand as testimony to this, and emphasize that risk assessment and desirability of GM crops in a particular sector can be done only with case-by-case approach.

What difference will GM crops and food make to a country like India? The answer lies in how public policy shapes the direction of the technology and its products. The answer also lies in the social, political and economic context within which GMOs are introduced. In that sense biotechnology is the same as all science and technology known to humankind. It is a tool that has the potential of realizing benefits if accompanied by an appropriate policy framework and mechanisms that would ensure development of the right seeds, equitable access to the seeds and monitoring of performance. The political and institutional context of biotechnology will therefore inevitably play a significant role in what and how much the technology can achieve in practice. 

As discussed in this Report, the regulatory framework governing GM technology requires an overhaul. The fact that the Government has recognized and identified this as a focus area, is also a reflection of the significant position of this issue in national debate.

Monitoring and implementation mechanisms are the crux of any regulatory structure. As has been observed by the UNDP in its Human Development Report, 2001,  “For the introduction of genetically modified crops, every country needs to create a biosafety system with clear and coherent guidelines, skilled personnel to guide decision making, an adequate review process and mechanism for feedback from farmers and consumers.'
 In India, while the legal and regulatory framework seems to have imbibed in the crucial elements required for risk assessment, the institutional framework responsible for granting such approval, and for monitoring and evaluation of performance, has several shortcomings, which this case study has attempted to discuss and document. 

A critical factor responsible for determining the ‘success’ of a GM crop, is the user’s ability to follow safety procedures. The UNDP observes in its report that a user’s ability to follow safety procedures determine whether the benefits of technology can be reaped or will be lost. It further observes that mechanisms for providing information to and gathering feedback from users may not be well developed, especially in developing countries. In its estimation, “even in the United States, where farmers have multiple sources of support and advice on safety procedures, a survey in 2000 found that 90% of the farmers planning GM maize crops believed that they were following the correct safety procedures- but only 71% of them actually were. In developing countries, such mechanisms for providing information and gathering feedback are typically weaker.”

With regard to GM foods, India is in the process of framing a clearer policy on this issue. While it has guidelines for testing allergenicity and toxicity of foods, there are some concerns regarding the adequacy of the same, as well as competence of the authority under the Ministry of Environment responsible for administering these guidelines. 

The regulatory framework in India, can therefore be summed up as an evolving framework to deal with the issues posed by GM plants and food. It is definitely not perfect. There are several shortcomings and a multitude of concerns. However, having taken the step of welcoming GM technology and its products, it is believed that the ability to deal with it effectively, and optimize its use, will come as a matter of course.  

ANNEXURE 1

TABLE ON GM CROP RESEARCH IN INDIA

	1. PRIVATE
Organism Common Name:
	Cotton

	Organism Scientific Name:
	Gossypium hirsutum

	Gene:
	Cry1A(c)

	Organisation:
	M/s MAHYCO, Mumbai-joint venture with Monsanto

	Purpose of release:
	To develop resistance against lepidopteran pests; Has been granted approval. 


	2. PRIVATE
Organism Common Name:
	Bell pepper

	Gene:
	Snowdrop (Galanthus nivalis) Lectin gene

	Organisation:
	M/s Rallis India Ltd., Bangalore- Tata group company

	Purpose of release:
	Resistance against lepidopteran, coleopteran & homopteran pests; transformation experiments in progress.


	3. PRIVATE
Organism Common Name:
	Brassica / Mustard

	Gene:
	Barstar, Barnase, Bar

	Organisation:
	M/s Proagro PGS (India) Ltd., New Delhi- Proagro owned by Hoechst Schering AgrEvo

	Purpose of release:
	To devalop better hybrid cultivars suitable for local conditions; over 15 locations contained field trails completed by end 2000-2001. Further contained open field trials completed at 50 locations during 2001-2002. Being considered by GEAC for approval


	4. PRIVATE
Organism Common Name:
	Brinjal

	Gene:
	Cry1A(b)

	Organisation:
	M/s Proagro PGS (India) Ltd., New Delhi-Proagro owned by Hoechst Schering AgrEvo

	Purpose of release:
	To develop plants resistant to lepidopteran pests; glass house experiments completed.


	5. PRIVATE
Organism Common Name:
	Brinjal

	Gene:
	Btgene

	Organisation:
	Indian Agricultural Research Institute, New Delhi *

	Purpose of release:
	To impart lepidopteran pest resistance, transformation completed, green house trials completed and one season field completed


	6. PRIVATE
Organism 

Common Name:
	Cabbage

	Gene:
	Cry1H/Cry9C

	Organisation:
	M/s Proagro PGS (India) Ltd., New Delhi- Proagro owned by Hoechst Schering AgrEvo

	Purpose of release:
	To develop resistance to pests; experiments kept in abeyance.


	7. PRIVATE
Organism 

Common Name:
	Cauliflower

	Gene:
	Barnase, Barstar and Bar

	Organisation:
	M/s Proagro PGS (India) Ltd., New Delhi- Proagro owned by Hoechst Schering AgrEvo

	Purpose of release:
	To develop hybrid cultivars for local use; glass house experiments completed.


	8. PRIVATE
Organism 

Common Name:
	Cauliflower

	Gene:
	Cry1H/Cry9C

	Organisation:
	M/s Proagro PGS (India) Ltd., New Delhi

	Purpose of release:
	To develop resistance to pests; experiments kept in abeyance


	9. PRIVATE
Organism Common Name:
	Cauliflower

	Gene:
	Bt gene

	Organisation:
	Indian Agricultural Research Institute, New Delhi*

	Purpose of release:
	To impart lepidopteran pest resistance, transformation completed, green house trials completed


	10. PRIVATE
Organism Common Name:
	Chilli

	Gene:
	Snowdrop (Galanthus nivalis) Lectin gene

	Organisation:
	M/s Rallis India Ltd., Bangalore- Tata group company 

	Purpose of release:
	Resistance against lepidopteran,coleopteran & homopteran pests; transformation experiments in progress.


	11. PRIVATE
Organism 

Common Name:
	Mustard / rape seed

	Gene:
	Bar, Barnase, Barstar

	Organisation:
	Delhi University, South Campus, New Delhi*

	Purpose of release:
	Plant transformations completed and ready for green house experiments


	12. PRIVATE
Organism Common Name:
	Mustard/ rapeseed

	Gene:
	Arabidopsis annexin gene

	Organisation:
	Indian Agricultural Research Institute, New Delhi*

	Purpose of release:
	Transformation completed, Green house trial completed, ready for field-trials for moisture resistance stress


	13. PRIVATE
Organism 

Common Name:
	Potato

	Organism Scientific Name:
	Solanum tuberosum

	Gene:
	Bt toxin Gene

	Organisation:
	Central Potato Research Institute, Simla*

	Purpose of release:
	To generate plants resistant to lepidopteran pests. Ready to undertake Green House trials.


	14. PRIVATE
Organism Common Name:
	Potato

	Organism Scientific Name:
	Solanum tuberosum

	Gene:
	Gene expressing for seed protein containing lysine obtained from seeds of Amaranthus plants (Ama-1 gene)

	Organisation:
	Jawaharlal NehruUniversity, New Delhi*

	Purpose of release:
	Transformation completed and transgenic potato under evaluation.


	15. PRIVATE
Organism 

Common Name:
	Rice

	Organism Scientific Name:
	Oryza sativa

	Gene:
	Bt toxin genes

	Organisation:
	Bose Institute, Calcutta*

	Purpose of release:
	To generate plants resistant to lepidopteran pests. Ready to undertake Green House testing.


	16. PRIVATE
Organism 

Common Name:
	Rice

	Organism 

Scientific Name:
	Oryza sativa

	Gene:
	Reporter genes like hph or gus A and GNA gene

	Organisation:
	Tamilnadu Agricultural University, Coimbatore*

	Purpose of release:
	To study extent of transformation in the green house


	17. PRIVATE
Organism 

Common Name:
	Rice

	Organism 

Scientific Name:
	Oryza sativa

	Gene:
	Selectable marker genes e.g. hygromycin resistance and gus. Abiotic stress tolerant genes (codA, cor47, hsp1).

	Organisation:
	Delhi University, South Campus, New Delhi*

	Purpose of release:
	 Transformations completed with marker genes as well as with abiotic stress tolerant genes..


	18. PRIVATE
Organism 

Common Name:
	Rice

	Organism 

Scientific Name:
	Oryza sativa

	Gene:
	Bt toxin gene

	Organisation:
	Indian Agricultural Research Institute sub station at Shillong*

	Purpose of release:
	To impart lepidopteran resistance, transformations in progress.


	19. PRIVATE
Organism Common Name:
	Tobacco

	Organism Scientific Name:
	Nicotiana tabacum

	Gene:
	Bt toxin gene Cry1A(b) and Cry1C

	Organisation:
	Central Tobacco Research Institute., Rajahmundri*

	Purpose of release:
	To generate plants resistant to H.armigera and S.litura. One round contained field trial completed. Further evaluation under progress.


	20. PRIVATE
Organism Common Name:
	Tomato

	Organism Scientific Name:
	Lycopersicon esculentum

	Gene:
	Cry1A(b)

	Organisation:
	M/s Proagro PGS (India) Ltd., New Delhi-Proagro owned by Hoechst Schering AgrEvo

	Purpose of release:
	To develop plants resistant to lepidopteran pests; glass house experiments and one season contained field experiment completed. Further experiments suspended temporarily. 


	21. PRIVATE
Organism Common Name:
	Tomato

	Organism 

Scientific Name:
	Lycopersicon esculentum

	Gene:
	Snowdrop (Galanthus nivalis) Lectin gene

	Organisation:
	M/s Rallis India Ltd., Bangalore- Tata group company 

	Purpose of release:
	Resistance against lepidopteran,coleopteran & homopteran pests; transformation experiments in progress.


	22. PRIVATE
Organism Common Name:
	Tomato

	Organism Scientific Name:
	Lycopersicon esculentum

	Gene:
	Bt gene

	Organisation:
	Indian Agricultural Research Institute, New Delhi*

	Purpose of release:
	To impart lepidopteran pest resistance, transformation completed, green house trials completed and one season field completed


Source: Adapted from (i) Biosafety Information Network and Advisory Service (BINAS), United Nations Industrial Development Organization (UNIDO), and (ii) Biotech Consortium India Ltd., Biosafety Issues Related to Genetically Modified Organisms (Sept. 2002).

Public sector institutions, are marked with ‘*’.
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