Biosafety In India
Rethinking GMO Regulation

Despite conflicting claims about the performance of Bt cotton, in 2002 the Genetic
Engineering Approval Committee approved its commercial cultivation in several states
of north India. Judging from the lackadaisical manner in which the genetically modified
cotton was handled in the southern and western states, serious doubts about the efficiency of
the regulatory agencies persist. More democratic forms of decision-making that
involve greater public participation and debate could be one of the more critical factors
that contribute to an effective biosafety regime. For satisfactory implementation of the
regulation it is also vital to strengthen institutional infrastructure.
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of biotechnology in India, especially in agriculture, has been

accompaniedby gravescientificrisksand uncertainty.! These
ambiguities and doubts raise several challenges for policy and
governance. Whilealargeportion of investment i n biotechnol ogy
ismade in “developed” countries, most of the derived products,
or genetically modified organisms (GMOs), are exported and
marketed to the “developing” world.2 This transboundary trade
has been occurring despite the fact that there are several scien-
tifically unverified claims about GMOs and their impact. These
apprehensions are usually sought to be dealt with within the
realm of biosafety.

Biosafety or the prevention of potential risks from products
derived from genetic engineering, has emerged as an important
scientific and political concern worldwide. The Cartagena Pro-
tocol on Biosafety, 2000,3 negotiated under the United Nations
Convention on Biological Diversity (CBD),* is the first legally
binding international agreement that purports to safeguard
biodiversity concerns by regulating GMOs intended for use in
agriculture. Widespread differenceswererifeduring thebiosaf ety
negotiationsthat eventually gave way to afinal text riddled with
inadequacies, particularly from the perspective of developing
countries, as there were gaps that allowed for the illegal entry
of GMOs into a country. The protocol, nevertheless, came into
force in September 2003.°

Asaparty tothe CartagenaProtocol on Biosafety, it hasbecome
incumbent upon India to commit itself to meet the criterion
specified in the provision, which encompasses the safe transfer,
handling and useof GM Os, with aspecificfocusontransboundary
movement. In India, apprehensions and controversies are linked
mainly with socio-economic concerns vis-avis agricultural
biotechnology as a novel technology and biodiversity conserva-
tion. Transnational companiesinvolved in the commercial plan-
tation of GMOs are often subject to public scrutiny as there is
fear that reliance on transgenic seeds could increase dependence
on the former. Chaia Heller (2001) has argued that agricultural
biotechnology dilutes the skills of farmers who become more
dependent upon agrichemical companies for seeds and other
“accessory kits’ (like herbicides) that they were earlier able to
providefor themselves. Thisgivesrisetoacapitalist system which
isinclined towards centralisation, hierarchy, and, consequently,
“non-democracy” . Instead, Heller hasargued that citizens should

I t isnow awidely acknowledged fact that the rapid adoption
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have the power to discuss and determine public policies. The
risks are particularly high for millions of Indian farmers who
are subsistence based. Y et, depriving them of the opportunities
and possible benefits of biotechnology may not necessarily be
a practical proposition either.

Till date, India has not engaged in trade in GMOs with other
countries, but the steady increase in the global acreage of GMOs
is perhaps an indication of things to come. However, lessons
drawn from India s experience withitsfirst commercially grown
GM crop — Bt cotton — reveal several loopholes in the existing
implementation of the national biosafety regulation. The long-
term economic impact of dependence on this technology may
aso require greater legal and scientific scrutiny. These various
weaknesses question India’s level of commitment towards a
comprehensive policy on agricultural biotechnology. Thisarticle
discusses some aspects of India' s preparedness and capacity to
handle GMOs on a large scale.

The Bt Cotton Experience

In India, the only GM crop that is commercialy cultivated is
the Bacillus thurengiensis (Bt) cotton, approved in March 2002
by the Genetic Engineering Approval Committee (GEAC) con-
stituted under the ministry of environment and forests. Bt cotton
was developed by the Maharashtra Hybrid Seeds Company
(MAHYCO), a subsidiary of the transnational seed company
Monsanto. Thiswasasignificant moment in the history of Indian
agriculture since it was the first time that a GMO was officialy
approved for commercial cultivation.

Prior to its approva in 2002, MAHYCO’s application for
commercial cultivationwasrejected by the GEAC which ordered
further research under the supervision of the Indian Council of
Agricultural Research (ICAR). Thisdecision caused widespread
disappointment among alarge section of cottonfarmersand some
even warned of a civil movement, if application was rejected
for the second time. Approva was given for three types of Bt
cotton — Mech 9, Mech 12 and Mech 162 — in Andhra Pradesh,
Gujarat, Karnataka, Maharashtra, Madhya Pradesh and Tamil
Nadu. The period of approval was limited to three years after
which the situation had to be reviewed further.

Optimistic predictions of the GEAC, the ICAR and the de-
partment of biotechnology (DBT) quoted an additional income
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of Rs 10,000 per acre for the farmer.8 The DBT also claimed
that crop yields would increase by 80 per cent.” For the chair-
person of GEAC, the fact that Bt cotton would drastically reduce
pesticide use by 80 per cent among other benefits was reason
enough to grant approval .8 It isinteresting to note that more than
50 per cent of the insecticides consumed in Indian agriculture
is used on the cotton crop alone. Pesticides cause huge losses
to thefarmer asthe fields are sprayed 12-14 timesin many parts
of north India[Yamaguchi et al 2003]. The American bollworm
is the biggest threat and was responsible for the destruction of
about 13 per cent of India’ s cotton crop productionin 2000-2001.

However, results from the field were varied and inconclusive
asinferencesdrawn from surveysby variousorganisationslacked
a clear verdict. The agriculture ministers from Andhra Pradesh
and Karnataka announced the failure of Bt cotton in both states.
These statements were supported by independent surveys con-
ducted in 2002-03, in the cotton growing belts of south India,
by New Delhi-based organisations such as Research Foundation
for Science, Technology and Ecology and Gene Campaign.
Similarly, studies conducted by Greenpeace India, in three dis-
trictsof Karnataka, al so showed that theaverageyield of Bt cotton
was lower than non-Bt cotton.? On the other hand, Monsanto
proclaimed the three varieties a success, based on a survey
conducted by the company with government officials in five
states. The survey reported an increase in yield by 30 per cent
and reduction in pesticide use by 65-70 per cent, giving an
additional income of Rs 7,000 per acre. These different inter-
pretations were cause for much confusion amongst farmers
across the country.

In late 2001, cotton farmers in Gujarat were anticipating a
bumper harvest when they received a strange instruction from
the government. They were ordered to destroy all their cotton
cropsby burningthem. Theorder wasissued by the GEAC, which
had claimed that it possessed startling evidence that “illicit” Bt
cotton, unapproved by the committee, was being sown in many
parts of Gujarat. Allegedly, these transgenic seeds, also called
Navbharat seeds, were sold to farmers by Navbharat Seeds, an
Ahmedabad-based company.10In the same year, most cotton
crops were so heavily infested by the bollworm that even 15-16
pesticide sprays proved futile. In the midst of al this, some
farmers observed that some cotton crops had also withstood the
infestation and remained unaffected by the bollworms. This
incidentwasreportedtothe GEAC, whoaongwiththeMAHY CO
conducted a test which revealed the presence of CrylAc genes
that had been patented and “owned” by Monsanto.

The central authorities requested the Gujarat government to
retrievetheillicit Bt cotton that had entered the market and further
directed that the crops be uprooted and burnt, the fiel ds sanitised
and the seeds destroyed. A compensation package was to be
initiated for the growers whose crops would be destroyed. It has
been argued that the decision to destroy the crops punished the
farmers only and not the corporation that developed the tech-
nology.1! By the time the GEAC took stock of the situation the
“illegal” Bt cotton had already been grown in 11,000 acres of
land and the seeds were sold to farmers in Andhra Pradesh,
Haryana, Maharashtra, and Punjab for commercial cultivation.12

Ostensibly, the Bt cotton hasan artificially introduced bacterial
gene, which produces a toxin that helps the plant to ward off
the American bollworm. The seeds of Navbharat and MAHY CO
contain the same Bt bacterium but they were purportedly crossed
with different hybrid plants. UnlikeMAHY CO, Navbharat Seeds
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did not conduct the trials mandatory for obtaining approval from
the government. Technically, the growers of theillicit Bt cotton
were said to be liable under Rule 89 of the Environment Pro-
tection Act, 1986. But the state authorities were reluctant to
initiate action that could affect the livelihood of the farmers.13
The seemingly incompetent handling of the situation by the state
and the GEAC left the markets awash with Navbharat Seeds.

Theincident laid bare the Indian government’ s poor prepared-
nessindealingwithtransgeniccropsinagriculture. A M Gokhale,
the then chairperson of the GEAC admitted that the state
regulatory mechanism was hoodwinked by the private company,
but that the experience served as a warning to other states to
have their regulatory mechanisms in place.14

Indian Regulatory System and Its Pitfalls

The inadequacies in the Indian regulatory structure were thus
starkly reveaed by the Gujarat incident, which also brought out
the inherent complications in the biosafety policy and itsimple-
mentation. Clearly, there are concerns about the efficiency and
particularly the preparedness of the country in dealing with the
large-scal e cultivation of GMOs and the risks arising from them.
Poor coordination, breakdown of communication between the
centre and the state authorities and absence of monitoring agen-
cieswere someof the glaring weaknesses observed inthe system.
For instance, the GEAC approved Bt cotton in Andhra Pradesh,
despite the absence of a State Biotechnology Coordination
Committee(BCC) andtheDistrict Level Committee(DLC). Both
the BCC and the DLC were constituted to oversee the imple-
mentation of the regulation as well as the performance of the
GM crop. Even during the field trials of MAHY CO’ s Bt cotton,
BCCswere not yet formed in most of the stateswheretrialstook
place; some state authorities were not even aware of transgenics
being tested on their ground.

The authorities also revealed a complete inability to deal with
rampant and widespread use of illicit GM crops. The GEAC
admitted to shortcomings in the regulatory bodies of the state
as well as the centre. It also declared that the performance of
the three Bt cotton varieties did not surpass that of the best non-
transgenic varieties, 1> and yet categorically maintained that Bt
cotton performed better in terms of lesser requirement of sprays
and insecticides.1® The GEAC tried to prohibit farmers from
planting unapproved seedsby promul gating an order to burnthem
down. However, no action has been taken against these farmers
and the Navbharat seeds are still grown not only in Gujarat, but
also in many other states and the extent of acreage is still not
credibly verifiable. At present, there is a shortage of trained
manpower both at the union and state government levels. Gadgets
to locate and detect GM Os are not available with the quarantine
or any other agency. Consequently, it would be difficult for the
concerned agenciesin ports or other entry points to detect GMO
in agricultural products that are imported [Chaturvedi 2002].
Regulations are implemented by ad hoc committees whose
members are mainly from the scientific community with no
representation from social scientists or members of the public.
Clearly, there is an absence of a coherent policy for GM crops.
A set of rules and guidelinesis therefore much required to check
imports of GM food into the country and help to prevent India
from becoming a dumping ground for GM food [Sahai 2003].
On the other hand, the simple banning of GM crops could cause
severa unintended outcomes. A ban could instead encourage
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poor farmersto adopt thetechnology in the hope of high potential
gain. And as experienced in Gujarat, any attempts to stop these
farmers could have serious political repercussions as well.7

Other GM crops are currently awaiting clearance and many
farmers are willing to experiment with the new varieties — out
of sheer desperation or expectation. Since some of these crops
are edible, the implications for health are more complex and
serious. However, delaying the approval process, particularly
from the farmer’'s perspective, offers no consolation; on the
contrary, it could lead to frustration in having to wait for long
periods, and in some cases, unauthorised activities, as seen in
the Navbharat incident. In many ways, this experienceisan eye-
opener for those who perceived GM cotton as a saviour. The
experience might have a so incul cated a more practical approach
towards investment in an expensive technology.

An effective regulation on GMOsiis perhaps an important key
to preserving therich biodiversity of countries like India, where
more than 70 per cent of the population is still dependent on
agriculture for livelihood. Ground realities, however, confirm
India' s poor preparedness in dealing with GM crops on a large
scale. The Environment (Protection) Act, (EPA), 1986 provides
guidelines on the handling, research, application and technology
transfer of GMOs, but the transboundary movement or trade in
GMOs is yet to be addressed. The limitation of the Indian
biosafety framework is perhaps compounded by the lack of a

domestic biotechnology policy, despite the fact that Indiais the
first country to havean exclusivedepartment of biotechnology.18

The Indian regulatory structure comprises of six committees
to regulate GMOs: 19 (i) Recombinant DNA Advisory Committee
(RDAC), (ii) Review Committee on Genetic Manipulation
(RCGM), (iii) Institutional Biosafety Committee (IBSC),
(iv) Genetic Engineering Approval Committee(GEAC), (v) State
Biotechnology Coordination Committee(SBCC) andthe(vi) DLC;
the first three come under the DBT and the remaining three are
associated with the ministry of environment and forests (MoEF).
The RDAC monitors development in GMOs at the national and
international levels and suggests appropriate regulations. The
RDAC also drafted thefirst Indian Recombinant DNA Biosafety
Guidelinesin 1990 which were implemented by the government
[Ghosh 2000]. Meanwhile, research trials on transgenic
material are administered by the RCGM. A recently constituted
monitoring-cum eval uation committee assiststhe RCGM, evalu-
ates the transgenic crops and monitors biosafety data collection.
All institutes that conduct research on transgenic material are
supposed to constitutean | BSC, which then reportstotheRCGM.
Meanwhile, large-scale and commercial release of GMOs are to
be cleared by the GEAC under the MoEF. The GEAC is assisted
by the SBCC and the DLC that oversee the safe use of
GMOs. The functionof theseregulatory agenciesaresummarised
in the table.

Table: Institutional Structure of Biosafety in India

>

Recombinant DNA Advisory Committee
Monitors development in GMOs at the national and international levels.
—  Gives recommendations on safety regulations of GMOs and its products.

—  Prepared the first Indian Recombinant DNA Biosafety Guidelines in 1990.

[oe]

Institutional Biosafety Committee

awarded official recognition by the department of biotechnology.

All institutes that conduct research in rDNA and different aspects of biosafety are to be set up Institutional Biosafety Committees (IBSCs). Institutions are

— Representatives from department of biotechnology and a medical officer are to oversee the safety aspect.
— Allresearch using GMOs is to be inspected by an investigator who reports the status and result of experiments to the IBSC. The progress of such experiments
is to be reported to the Review Committee on Genetic Manipulation of the DBT at least once in every six months.

C Review Committee on Genetic Manipulation

—  Constituted under the department of biotechnology with members from Indian Council of Medical Research, Indian Council of Agricultural Research, Council

of Scientific and Industrial Research, etc.

— Monitors and regulates all safety aspects of research on genetic manipulation, including small experimental field trials.

— Clearsimport of genetic material meant for research purposes, including vectors used for producing or cloning genetically modified micro-organisms, animals
and plants. Institutes guideline that restrict the production, sale and use of GMOs.

— Publishes manuals of guidelines for the regulatory process of genetically engineered organisms in research and applications. Approves applications for the

generation of information on transgenic organisms and plants.

—  Amonitoring-cum-evaluation committee (MEC) comprising of scientists, agricultural experts, and other officials nominated by relevant ministries is formed

under RCGM.

— The MEC conducts on the spot visits to field trial sites and advises the RCGM on the kind of initiatives to be taken, on the basis of their assessments. Assists
the RCGM in conducting trials and collecting data. Collects information on comparative agronomic advantages of transgenic plants.

D Genetic Engineering Approval Committee

—  Constituted under the ministry of environment and forests, with members from DBT, Indian Council of Agricultural Research, Indian Council of Medical
Research, Council of Scientific and Industrial Research, Directorate of Plant Protection, Central Pollution Control Board, etc.
— Authorises clearance for large scale field trials, industrial application, and the commercial cultivation of GMOs, mainly from the viewpoint of environmental

safety.

— Canapprove or prohibit GMOs used for import, export, transfer, manufacture, processing, use or sale of GMOs. Approved commercial cultivation of Bt cotton

in March 2002.
E State Biotechnology Coordination Committee

Membersinclude, chief secretary of the state government, secretaries, department of environment, health, agriculture, commerce, forests, public works, public
health, chairman, state pollution control board, microbiologists and pathologists from the state.

— States that conduct research in GMO are to constitute a SBCCs for effective enforcement of biosafety regulations.

— Assists and coordinates with the GEAC. Can inspect sites, and take punitive actions when necessary. Coordinates with the central ministries and nominates
state government officials as representatives to conduct field inspections on GMOs.

T

District Level Committee

Members include the district collector, factory inspector, representative of the pollution control board, chief medical officer, district agricultural officer,

representative from the public health department, district microbiologists or pathologists, municipal corporation commissioner, etc.
— Nodal agency at the district level to assess damage from GMO release. Reports infringement of regulation to the SBCC or the GEAC.
—  Monitors safety regulation and ensures smooth functioning and compliance with the rDNA guidelines and procedures.

Source: Ghosh (2000), Gupta (2003).
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The RCGM mandatessmall field trialsto alimited areaof upto
20 acres in different locations during one crop season. It is
mandatory that land used for research on transgenic plants should
not exceed one acre and the design for such plots should be
approved by the RCGM. Open field research is conducted to
generate more information on risks posed by the technology to
animal and human health. Theeconomic advantagesof transgenic
crops aswell astheir toxicity and allergenicity are also explored
through these trials. Critical issues related to GM traits, such as
pollen dispersal, the possibility of crossing with non-transgenics
and their intensity of invasion or competition are also studied
under experimental trials. TheRCGM al so mandatesthat research
on transgenic plants be conducted in contained green houses or
in small plots [Ghosh 2000].

The GEAC provides clearance for large-scale field trials,
industrial application, and the commercia cultivation of GMOs.
This clearance is mainly from the viewpoint of environmental
safety. The GEA C canapproveor prohibit GM Osused forimport,
export, transfer, manufacture, processing, use or sale of GMOs.
So far, the only GM crop cleared by the GEAC for commercial
cultivationisBt cotton.2 However, the performance of the GEAC
has come under constant scrutiny and the agency is often mired
in controversy. Proponents of GMOs are critical about the long
periodtakenby the GEA Ctoapprove GM cropsandthey maintain
that farmers should make their own decisions when opting for
atechnology.2! On the other hand, environmental organisations
expressthe need for more concrete research on atechnol ogy prior
to its release since the threats to animal and human health are
real. They also demand greater transparency and accountability
in the functioning of the GEAC by means of public participation
and the inclusion of representatives from civil society in the
regulatory committees.

The GEAC comprises mainly of scientists from the public
sector and bureaucrats from various ministries, but no trained
officialsin risk assessment, and in environmental and ecol ogical
impact assessment.22 The fact that the GEAC has changed its
chairperson so often,23 and is caught up in bureaucratic internal
conflict also does little to allay public concerns.2* A radical
change in the composition and function of the agencies that
regulate GM technology and their replacement by new and
competent bodies is argued to be a practical alternative to these
repeated criticisms [Sahai 2003:29]. A Task Force on Agri-
cultural Biotechnology, constituted to study the potential and
problemsof GM crops, suggested the setting up of an autonomous
body, National Biotechnology Regulatory Authority under a
biosafety and technical expert to handle GMOs and that the
powers of the GEAC belimited to only environmental clearance.

The guidelines on GM Os appear to delineate the responsibili-
ties of different agencies, but there are severa grey areas that
have become the source of widespread controversy. As men-
tioned earlier, theroleof theRCGM isto administer experimental
research, while the GEAC oversees the deliberate release of
transgenic crops. But whether field trials constitute an experi-
mental research or a deliberate release is not clearly defined in
the regulation [Gupta 2003]. This problem was reflected in a
public interest litigation filed in the Supreme Court in 1999 by
the Research Foundation for Science, Technology and Environ-
ment (RFTSE), a Delhi-based organisation. The case was filed
against the DBT, MoEF, the Ministry of agriculture, MAHY CO,
and MAHY CO-Monsanto Biotech India, a joint venture of
Monsanto and MAHY CO. The RFSTE appealed that the field
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trialsof transgenic cropsimply itsdeliberatereleaseand therefore
the GEAC, not the RCGM, should oversee such testing. This
was countered by the regulatory agencies, who asserted that the
field tests were not a deliberate release but small-scale “ experi-
mental research” .25 However, the 1989 rules clearly state that the
biosafety committee of the MoEF should administer the GMOs
released into the environment.

Gupta (2003) points out that the late amendment to the 1998
Biosafety Guidelines, which wasissued in September 1999, was
perhaps in part, a result of this controversy. In the amendment
theRCGM isauthorisedto approvesmall experimental fieldtrials
for research limited to atotal area of 20 acresin multi-locations
in one crop season, and any one location where the experiment
isconducted should not exceed morethan one acre [ Ghosh 2000].
Field trials more than this specified area require approval from
the GEAC.

Thefact that 11,000 hectares of farm land were cultivated with
the Navbharat seeds and remained undetected for so long reveals
the weakness of the regulatory mechanism. The episode also
exposed the GEAC' s inability to wield its legal authority over
those who cultivated the unapproved seeds, and a so upon those
who failed to maintain the mandatory refuge belt, i e, 20 per
cent of the total land area. This was a clear indication of the
lack of officia capacity toimplement the regulatory mechanism.
Thosewho violated theregulationsare unlikely to be prosecuted,
since the GEAC has no judicial powers. Under the EPA, they
can be held in the court of law, but the conditions of liability
and redress are considered to be weak and time consuming.
[Chauhan et a 2000].

As mentioned earlier, there was no infrastructure at the state
level —the mandatory state BCC and DL C that were to conduct
inspections or risk assessments were not even constituted.
Moreover, some state authorities were not even aware of GMOs
being grownintheir territories. Though the GEAC has permitted
the commercial cultivation of Bt cotton in selected states, there
is no mechanism to check its entry or use in other states that
are yet to receive an approval .28

Several other weaknessesin theexisting systemreflect theneed
for a stronger regulation on GMOs. As a member party to the
Cartagena Protocol on Biosafety, Indiais committed to prepare
domestic biosafety regulations, in conformity to the rules of the
protocol. Such commitments require greater institutional and
technical efforts. However, there is no credible mechanism as
yet to monitor or detect the import of unauthorised GM agri-
cultural or plant material since there are many entry points in
the country [Chaturvedi 2002]. This lapse can prove to be
particularly fatal. Likewise, it has also been argued that the
segregation, identification, preservation and traceability of GM
products are redlistically impossible to implement in India due
to the limitationsin government machinery. These inadequacies,
infact, would render it difficult for the farmer to choose between
GM, non-GM, or organic crops.2’ Consequently, consumers
would also lose the privilege of making an informed choice.

GMOs pose various potential health and environmental risks,
one of whichisthe geneflow involving the transfer of transgenes
from GMO to their wild relatives. Many developing countries
are rich storehouses of biodiversity that could thus be contami-
nated, and eventually wiped out by the more resilient and domi-
nant GM crops. Moreover, it hasbeen argued often that for India,
whichhasoneof theworld' slargest collectionsof ricegermplasm,
the threat of infecting its genetic materia is real and therefore
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deserves a cautious policy. Another threat is the potential for
the emergence of new forms of resistance or secondary pests or
weeds[Jules2002] About 40 per cent of theworld’ s people suffer
from blindness and micronutrient deficiencies because of poor
nutrition. Proponents of the technology claim that GM cropslike
“golden rice” or “vitamin A rice” could help in reducing such
mal nutrition.28 On the other hand, those opposed to GM Os argue
that GM cropswith enhanced nutritionarebeingusedasa“ Trojan
horse” to gain better public acceptance of the biotech industry
asawholeand that the GM sol utionsto micronutrient deficiencies
in developing countries should not be overplayed.® It is these
uncertainties and risks that have in fact encouraged many sci-
entists who were instrumental in discovering the technology in
the 1970s to call for a moratorium until proper guidelines were
in place, under the Asilomar Declaration [Appleyard 1999]30
Nevertheless, it is agreed by many that the technology does not
necessarily solve the world food problem. Other issues such as
the social, economic and political problems in food production
and inequity in distribution are some of the reasons that have
contributed to this malady.

Concluding Remarks

It appears that biotechnology is developing at a pace in which
technological stridesin thefield can seldom beregul ated through
credible biosafety norms. These anxieties have, perhaps, con-
tributed to the growing scientific and popular reaction against
GMOs, whose potential risk continues to be a matter of intense
debate worldwide. The central reason for stoking such dilemmas
on genetic transfers, it has often been argued, stems from the
largely anticipatory nature of biosafety governance as GM tech-
nologies tend to be shrouded in scientific uncertainties. Given
such strong reservations amongst the popular and scientific
community, the export and adoption of biotechnology, not
unexpectedly, has aso fuelled the demand for an internationally
agreed regul atory mechanismin the form of abiosafety protocol.
Presumably, an effective regulatory structure could, inter alia,
prevent the possibility of disputes between countries, regarding
international tradein GM Os, and the risks posed to biodiversity.
Thus, it was hoped, the Cartagena Protocol on Biosafety could
allay many of the above-mentioned fears. Many have, in fact,
argued that the protocol has managed to initiate several prece-
dentsin governing biosafety. For example, the provisions of the
protocol sought to lay minimal standards for the transboundary
movement of GM Osand thereby tried to harmonise aframework
for tradein genetic material . Notwithstanding these claims about
the protocol possessing several salutary features, biosafety regu-
lationsstill remaininadequate. It isperhaps possibleto plug these
weaknesses by having astrong national biosafety policy in place
and as a member party to the protocol, India is obliged to do
s0. Some severe limitations, however, are fairly evident in the
Indian biosafety policy, which is encompassed within the EPA,
1986. The handling of India's first GM crop — Bt cotton, as
discussed earlier, reflects severe weaknesses in the national
regulatory structure. These limitations are evident within both
the policy structure and its implementation. Despite the ambi-
guities in the yield of Bt cotton in southern states, the GEAC,
in March 2005, permitted three companies to grow Bt cotton in
several north Indian states.

The Task Force on Application of Agricultural Biotechnology
formed by the I ndian government recommended therestructuring
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of the regulatory system, including that of the GEAC, and the
formation of anew biotechnology regulatory authority —whether
India requires another agency is still a matter of debate. None-
theless, this initiative appears to give two clear indications:
(i) that the Indian government recognises the potential of agri-
cultural biotechnology, and ii) that it is taking steps to tighten
the loopholes in the current regulatory system. The authorities
came under severe criticism for their lack of transparency while
giving clearance to the Bt cotton. More democratic forms of
decision-making that involve greater public participation and
debate could perhaps be one of the most critical factors that
contribute to an effective biosafety regime. Furthermore, for
effectiveimplementationof theregulationitiscritical tostrengthen
the institutional infrastructure.

No single technology, it is claimed, is the answer to an eco-
logically sustainable agriculture. However, different approaches
to technol ogical improvements or innovationsin agriculture will
continue to strengthen agricultural productivity. For countries
like India, where the economic system is rapidly evolving and
becoming more knowledge intensive, science and technology
are bound to play an increasing role in the agriculture sector. In
recent years, research hasfocused on agricultural biotechnology,
which has enormous potential in agricultural productivity. Since
this technology is at its formative phase, it is dynamic and
constantly developing, and is therefore tentative. All said and
done, establishing a regulatory mechanism is one thing, but it
is in the effective process of implementation and a functional
system of delivery that the real challenge lies. Gl
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be predicted as yet.
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need for a protocol for the safe handling and use of living modified
organisms that may have an adverse effect on the conservation and
sustainable use of biodiversity.
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