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Chapter 19

Issuesin the Release of Transgenic Cropsin Developing Countries:
The Mexican Case Study

M. E. Van Dusen®

Introduction

The objective of this paper is to examine issues concerning the regulation of geneticdly
modified organisms (GMOs), dso referred to as biosafety.? The number of different GMO
technologies and applications is increasing rapidly, as is the number of these technologies
available for gpplication in developing countries. However, the regulatory framework for
experimentation, controlled environmenta release, and comercidization of GMOs is nascent.
Internationa involvement has helped to establish a basc regulatory framework in most
developing countries in anticipation of the new technologies (Krattinger and Rosemarin 1994,
Lesser and Maoney 1993; Tzotzos 1995). This paper will address some of the issues and
chdlenges that this regulatory framework faces with the maturing of agricultural biotechnology.
Mexico will be used as a case study in order to illustrate issues and conflicts that have arisen.

The regulation of agricultura biotechnology and GMOs can be seen as having three
main phases. The fird is the anticipation of new technologies and the proposas for domestic and
internationa regulation and possible legd and scientific implications. The second is the estab-
lishment of the regulatory framework, the building of inditutiond capacity to handle regulation,
and the movement from predictions to the decison components of actud biosafety regulation.
The third stage is the continued monitoring and evolving regulation of new and gpproved GMOs
through an established regulatory framework. It is the proposa of this paper to discuss this
second phase and discuss the possihilities for the trangtion to the third phase. Most LDC's
currently find themselves in the beginning of the second stage.

It is crucid to recognize that beyond the objective scientific biosafety gpprova of new
technologies, the regulatory framework will shape the future of agriculturd biotechnology
research.  Furthermore, regulators have to integrate economic, environmental and political
factors that influence policy and which help determine acceptable levels of risk for any risk
asessment.  Facing the issues of path dependency that regulation creates, the goa of biosafety
iS to protect the safety of the population and the environment while fomenting the development
of new technologies. The corresponding dangers for misguided policy are both the tifling of
technologica development through the discouragement of investment and research, and the
possible environmental and human consequences, which have a strong dynamic component (one
popular metaphor is “letting the genie out of the bottle”). Equaly important is to recognize that
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the lack of aregulatory framework can endanger human health and natura resources, as well as
the present and future possbilities for the seed industry and the gpplication of agriculturd
technology.

For developing countries there is aso the added question of how the regulation of
agriculturd biotechnology will affect the transfer of technologies developed esawhere to locd
agriculture. The high cods in basic biotechnology research leave many such programs out of
reach of most developing countries. The problem arises that the technol ogies developed may be
more suited to developing country agriculture, and the basic ecologica research relevant to
environmentd release may be missing from the trandfer structure. Findly in the deployment and
regulation of GMOs, legd and enforcement Structures are used in developed countries which
are lessrelevant in developing countries.

General Biosafety | ssues

Any biosafety regulation must respond to the questions “Why regulate? and “What to
regulate?” An early divison of philosophy was between the US system of regulating individua
GMO products, and the European preference to regulate transformation processes. However,
under the product approach, transformation processes are also often deemed appropriate or
not. For example an important aspect of genetic transformation is to include a sdectable
marker; one of the most commonly used is a gene for anti-biotic resstance. If a product is not
approved because of preoccupations about the human hedth implications of antibiotic resstance
then anyone working on transformation will look for other selectable markers. If a product is
deemed sife, then it is likely that Smilar product usng smilar trandformations will make it
through the regulatory process. Thusaruling on a specific GMO may have the indirect effect of
being an informa policy on aclass of transformation processes.

There are severa salient lessons to be learned from the regulation of the pharmaceutical
industry. One magjor unstated god of regulation is actudly to “legitimize’” GMO products and
overcome possible public skepticiam by having new technologies approved by a pand of
experts and monitored by the government (Marois, Grieshop, and Butler 1991). In the
developed countries case, regulations can dso serve as barriers to entry, aiding oligopolistic
behavior by the few firms large enough to meet dl the codts of regulaion. Thisis not the best
mode for the developing countries which ether need to interest corporationsin addressing loca
problems or arrange for the transfer of technology to local investigators where the corporations
might not have incentives to do so. Another interesting aspect of the pharmaceutical modd is
the transfer of new products (intellectud property) developed in the first world to developing
countries with the desire for companies to collect returns on R& D expenditures.

The mgor problem of new regulations is that they can discriminate diproportionately
againg certain technologes, can discourage research investment, or lengthen the time of product
development. Indeed the pace of agriculturd biotechnology is so incredibly rapid thet, in the
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words of an entomologist studying Bt maize, increases in the pace of breeding generate a
“moving target that is difficult to hit” (Ostlie 1994). The regulator must be able to keep up with
the technology but not dow the research. There are other ways in which regulations need to be
designed to not cause undue burdens. For example, in the case that conventiond research
techniques and biotechnology can produce the same product in different time horizons, it is not
desrable to increase the cost of the biotech path by requiring additiond years of work for
regulation. In addition, regulators need to be judicious in distinguishing between regulaions
which dlow for agenera release and those requiring constant monitoring. A recent letter from a
group of agricultura scientigts protests that the EPA should not regulate plant pesticides because
the regulation places an undue burden on the GMO crop that the conventiona one does not
bear. Regulation of the buildup of pest resstance is not used on conventiond pesticides nor
conventiond breeding (Qualset and Cook 1996).

In developing countries the regulatory framework must dso be seen in terms of the
liberdization of the agriculturd sector and the globdization of agriculture. Developing countries
which are scaling back on gpplied agricultural research are increasingly dependent upon multi-
nationa corporations for agriculturd technology. A member of the Mexican biosafety
committee reports, “ There is a congtant flow of permits between the US and Mexico. As soon
as a product is regulated in the US, we are sure that in a short time we will have the same
goplication” (Serratos 1997). Findly, biosafety will have to be compatible with nationd trade
policies designed to atract foreign investment and to increase the size of the export agriculture
sector.

Biosafety regulation for developing countries faces chalenges different from those in
developed countries because many developing countries are important centers of biologicd
diversty. Centers of diverdty are characterized by a wide range of wild redives of
domesticated crops, semi-domesticated species, complex agriculturd systems, and high
biologica diversty of pests. The modding of ecologica responses to a GMO can only be
based on current knowledge of the agricultura ecology, which in many casesis deficient. Asan
input into risk andyss, the vauation of biodiversity in terms of wild relatives and landraces is
close to impossble and the vauation of biodiversity of other components of the agricultura
system beyond any known methodology. Furthermore, the seed systems in place in centers of
diversty may be difficult to monitor and may have particular problems for biosafety regulations.
The reslience of traditional seed systems and their foundation in subs stence agriculture makes a
trangtion to dependence upon a forma seed sector or the corporate research pipeline
particularly problematic.

Risk Assessment
Biosafety regulation involves an gpplied form of risk assessment. Risk andyss, the
initid component of risk assessment, requires identifying the magnitude and probability of

possible hazards. In the case of rdease of GMOs in developing country centers of diversity, the
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principa risk assessment centers on environmental release, which involves a complexity of
environmental and ecologica interactions, many of which are not well understood. “It has been
proved that it is virtualy impossble to formulate a ‘quantitative assessment of risk to the
environment resulting from the deliberate release of a modified plant” (Dae and Kinderlerer
1995). The basic stientific questions concern the probability and frequency of movement of a
gene to a wild rdative or a resulting hybrid, and the fitness and potential weediness of such
hybrids. Prdiminary research on geneflow indicates that it is dgnificant in many species of
economic importance. However the knowledge of resulting fitness and even a methodology for
measuring fitness are not well established. The regulator faces the problem of needing empiricd
data from experience to learn to identify hazards and measure probabilities, but that approva
cannat be given without aminimum of empirica data

Once risks have been defined, the god of risk assessment is to identify an acceptable
threshold, hut the question becomes “what is acceptable?” A darting point in environmenta
rdease is a vaduation of genetic resources. Both nationdly and internationdly there is a vaue
acknowledged for genetic resources, but no methodology on how to assgn vaue. Furthermore,
the scale and scope of the resources at stake is one important reason for developing country
risk assessment to vary from the developed country case. Although attempts are being made to
gandardize North American biosafety regulations across Canada, the US and Mexico, in the
opinion of one member of the Mexican biosafety committee, “there was a unilateral decision by
the United States to deregulate transgenic maize’ (Serratos 1997). The Mexican biosafety
review differs markedly from the US example in the case of maize.

In defining acceptable leves of risk there is an dmogt inevitable move towards needing
to identify if not quantify the possble benefits. It is this step which most importantly takes the
biossfety regulation process away from objective science to a subjective evduation. The
acceptable leve of risk will depend on whether the modificetion is for a trait, a pest, or some
sort of management issue reevant to loca farmers. The acceptable level could aso take into
account that the GMO may entail technology that is less environmentaly hazardous than that
currently being used. The line of reasoning quickly extends to what type of farmers the
technology will affect, and possible changes to the agricultura system because of broad use of
the new technology. Thus socio-economic evauation becomes difficult to avoid dthough it is
not the purpose of abiosafety review (Lesser and Maoney 1993).

In making a tradeoff for risk andyds, the structure of the seed industry indicates that
many times while public resources are a risk, it may be mainly private benefits in the form of
profit to be weighed againg. Even from limited fidd trids it is possible that the private
companies benefit from experiments in the centers of origin, as they can generate interesting
conditions for the test crop and not necessarily be of any use to host country. On the other
hand developing countries may be willing to take risks to face food security issues, balancing an
unknown ecologicd risk againgt known risks of socid unrest, food imports, and populations
pressure (Alvare~Morales 1997). In such cases risk assessment may introduce a subjective or
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implicit vauation of the utility of the new technology in the context of the developing country and
for the R& D expenditures of private corporations.

The rdlease of a GMO a this point can dso become inherently political for the
regulatory authority. In the Mexican case it seems that the regulators need something “good” or
“popular” to gpprove, i.e. products appeding to the public that will reinforce the regulator’'s
own credibility. For instance maize nurseries for US-focused research projects may not be
worth the political risk for the regulators, due to unquantifiable environmenta risks and papable
politica risks (Velez 1999). Inthisway other technologies which are not needed in the country
or are only of periphera importance may not be worth the risks because of low leved of benfits.
Currently the first generaion tranggenic maize (herbicide resgtant or Bt) would be in this
category of exchanging ahigh politica risk for moderate to low agronomic potentid of the trait.

Regulatory Problemsin Mexico

The unfortunate redlity in most developing countries is thet the idedl world of laws and
regulations contragts sharply with the practicd world with fuzzy legd regimes and minima
enforcement. The chdlengeis precisely to develop regulations that take into account the lack of
knowledge of laws, a coherent judicid system, or systematic enforcement.

For ingtance, in Mexico, laws for human hedth currently require approva and labeling
for the importation of transgenic food. The millions of tons of US transgenic corn being
imported this year are supposedly destined for livestock or indugtria use only, but there is no
system for tracking grain shipments once they are in the country, not to mention the fact that
separation of transgenic and non-transgenic grain a the border is impossble.  Indeed the
Mexican government has an extensve network of subsdized grain stores throughout the
country, which are principaly supplied with imported US feed grain. Thus it is possble that
transgenic maize could be unintentiondly distributed to villages throughout the very centers of
maize diversty.

In redity the regulation of GMOs is following much of the regulatory framework of the
regulaion of pedticides. The principa regulatory authority for GMOs is the Generd Directorate
of Plant Hedth (DGSV) of the Secretary of Agriculture (SAGAR), that has an extensve history
of regulation of importation and release of pedticides in Mexico. Of course the main providers
of GMOs are the same trans-nationa corporations that have dominated the agro-chemica
indusgtry in Mexico and have esablished rdationships with the DGSV. Unfortunately the
regulation of agricultura chemicads in Mexico has been problematic and inconsgtent, and
hopefully not as relevant to the deployment of GMOs as it might seem. One mgor lesson,
however, is that despite rulings regulating for agrochemica products with regiond restrictions
due to environmenta or entomologica reasons, enforcement is minima and inter-regiond trade
occurs. Another important issue is that the recommendations for application procedures and
safety precautions are seldom followed if even understood by the gpplicators and handlers.
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This is an important lesson for the controlled release of GMOs to follow management plans or
monitoring. Certainly the nature of newer generations of agricultura chemicas themsdves is
more benign, the level of consciousness and amount of information avallable to farmers and
workers has increased, and regulatory capacity has improved, but the lessons from pesticide
use and abuse are fundamental.

Mexico's Biosafety Regulation
National Biosafety Committee

The principa body responsible for the regulation of biosafety in Mexico is the Nationd
Biosafety Committee, (CNB). The lega basis for the CNB is established through a norm
published by the Secretary of Agriculture (SAGAR) that is the bass for biosafety regulation
(Mexico 1994; Mexico 1996). The CNB is designed to advise the Director of Plant Hedlth
(DGSV) on the approva and regulation of GMOs. It is important to note that the CNB is
technicdly only an advisory body, and thus its rulings are not binding on the DGSV.
Furthermore the establishment of the CNB by adminigtrative norm means that it has no true legd
power, and that any legd power is derived only through the DGSV-SAGAR.

The CNB is composed of a pand of experts from Mexican academic and research
indtitutes, with relevant professona and academic backgrounds. Members are drawn from the
most important nationa inditutions involved in applied genetic research, and most members are
currently involved with some form of research rdevant to biosafety issues. Service on the
committee is unremunerated and is undertaken in addition to dl other commitments a member
may have. The meetings are scheduled by the DGSV in accordance with the number of
gpplications made for the liberation of GMOs. Representatives from the Secretretary of Hedlth
(SS) attend meetings in order to address human hedlth consequences of GMOs.  The commit-
tee operates in an ad hoc manner, addressing only specific goplications for liberation and does
not make any generd rulings on biosefety.

To date, the committee has successfully met the chalenges of the fird wave of
gpplications for releases of GMOs. Factors that have contributed to its success include the
flexibility of its formation, the breadth and depth of the persona knowledge of its members, the
limited scope of gpplications, and, in many cases, their smilarity to gpplications gpproved for
release in the United States. The meetings and rulings of the CNB are confidentia, however,
and rulings are not published. Furthermore the committee has no published history of past
rulings, nor has a st of interna rulings on decision processes been established. Up to this point
the limited membership of the committee has relied on group memory, but certanly this
becomes problemdtic as the membership grows and evolves. The committee has previoudy
relied on the expertise of its core members for the crops under study, but as the list of GMO
gpplications grows there will be a need to ether include more members, or start sub-committees
with relevant experience to other crops.
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General Directorate of Plant Health — DGSV

The regulatory authority established by Mexican law is the Generd Directorate of Plant
Hedth (DGSV), in alogicd and obvious extenson of the DGSV'’s previous responghilities to
regulate pesticides and pathogenrelated plant hedth. The DGSV has a sub-director, who isin
charge of coordinating meetings, and a saff person who sorts through release applications and
coordinates relevant materials for the CNB. The sub-director is dso involved in internationa
coordination of biosafety and attends international meetings on biosafety issues. The two
principal areas for the regulation of GMOs as established by law are for the environmenta
release (dso referred to as planting of field trids) and for the importation and movement of seed
within Mexico. The gpplication contains along list of questions about the modified plant, source
of congruct, process of transformation, and environmental conditions of a field test. Further-
more gpplicants must provide detalled information on the exact Sze and location of fidd trids,
aswdl as biosafety measures to be undertaken.

The DGSV déff collects the applications, sets the agenda for CNB mestings, and is
charged with following up on any redtrictions the CNB may require for rdease. The DGSV has
a network of inspectors in every dtate that are respongble for enforcing restrictions involved in
plant hedth. This network will be utilized to monitor field tests and ensure compliance with any
requirements specified in the gpplications.

SAGAR

Severd other departments within the Secretary of Agriculture, Livestock and Rurd
Deveopment (SAGAR) are potentidly involved in biosafety. There is an agency that dedswith
regional quarantines that has a national network of ingpection dations located dong mgor
trangportation routes. The quarantine system has proven effective when used for specific
campaigns, but use for genera monitoring of seed shipments would be difficult. The enforce-
ment of border restrictions on the importation of GMOs would require a campaign to identify
and train customs officias on behdf of the SAGAR. At this point even though it isillegd to
import GMO seed without a permit, no-oneis looking.

The gpplied agricultura research agency, INIFAP, with its network of nationd plant
breeding experiment dations, is the most important resource for field tests and knowledge of
loca agriculturd conditions. INIFAP isalogica place for the government to channel resources
needed to provide additiond information related to field trids, as wel as the human resources of
local specidists such as pathologigts, entomologists, etc. that will be necessary for monitoring of
GMO releases. Findly, the Nationd Seed Certification Committee (SNICS) is responsible for
approving the release of new varigties in Mexico. While thisis not directly related to biosafety,
the SNICS requires three years of multi-location testing for any new plant before being released
asavaiey in Mexico. This requirement ensures that any GMO will go through the CNB long
before possible commercid release.

365



Environment

Within the Secretary of the Environment, Naturd Resources and Fisheries
(SEMARNAP), biosafety regulation efforts are conspicuoudy missng. Despite being invited,
SEMARNAP has not sent a representative to the CNB, has not established any norms or
rulings on GMOs, nor has it made clear which department within the SEMARNAP will be
reponsble. Whether an environmentd ministry should be involved in regulating GMOs is a
subject of some debate, but the complete absence from the discussion is equaly worrisome.
Legdly the SEMARNAP is charged with protecting Mexico's biodiversity, so it could be
involved with the regulation of agriculturd GMOs as they relate to wild reaives. In addition,
just asthe DGSV is directly responsible for GMOs as relating to agriculture, SEMARNAP will
be responsible for regulating environmenta release of dl other GMOs, such as animas and
microbes used for bio-remediation. The costs of SEMARNAP s absence from discussions and
not developing the relevant capacity are high.

Within the SEMARNAP the Nationa Ecology Indtitute (INE) is responsible for drafting
norms with relevant scientific background. The PROFEPA is the enforcement arm of
SEMARNAP and could have some enforcement capacity to help in the monitoring of
compliance with GMO release plans. The departments of forestry and fisheries will have to
develop regulations on the deployment of transgenic trees for pulp and paper and transgenic fish
for aguaculture. Related, but not part of SEMARNAP, the interdepartmenta Commission on
Biodiversty (CONABIO), is supposed to coordinate relevant agencies for biodiversity conser-
vaion and develop a nationd database on biodiversty. A sgnificant levd of inditutiond
cgpacity and human and informationd capita exists within SEMARNAP that could be useful as
input to the CNB  and DGSV in assessing environmenta risks of GMOs.

Health

The Secretary of Hedth (SS) is respongble for the approva of GMOs for human
consumption. A representative attends the meetings of the CNB to obtain information and
advice on regulaion. The inditutiond capacity is smal and incipient, because up to now there
has been little in the way of hedth regulations for GMOs. The published normisthat dl GMOs
sold for human consumption must be labeled, but it remains to be seen whether the SS will be
able to enforce labeling or make rulings on what fals under labeling laws.

Crops. Two Important Cases— Potato and Maize
GMO potato and maize provide two useful case sudies for biosafety regulation in Mexico and
developing countries in generd. The potato because it is an example of technology transfer and
a variety developed by and for Mexico. Maize highlights the issues of release of GMOs in a

center of diversity.
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Potato

The first commercid GMO product developed in Mexico was a potato resistant to the
PVX and PVY viruses. The potato has been celebrated as an example of North - South
transfer of biotechnology, and is discussed thoroughly in a paper by Matin Qaim (Qaim 1998).
In brief, a technology to transform potatoes patented by Monsanto was transferred to a
Mexican biotechnology research ingtitute (CINVESTAV). The trandfer was facilitated by the
Internationa Service for the Acquistion of Ag-Biotech Applications (ISAAA) and funded by a
grant from the Rockefdler Foundation. Three important criteria were used by the ISAAA to
sdlect this modd project: 1) the variety transformed had a purely domestic and no export
market, 2) the variety was not grown in any developed countries in competition with
Monsanto's seed products, and 3) the technology was adready completely developed, so no
additiond basic research was necessary.

This project illugtrates three salient points with regard to biosafety regulations. 1) The
seed system and seed saving behavior of smal farmers, who cannot afford to buy new seed
every year and thus recycle both seed (and accompanying pathogens) each year, was explicitly
taken into account in analyzing the impacts of the technology and sdecting the project. Socio-
economic evauation, which is a problematic aspect of biosafety, is important to the benefits of
the project. 2) The time saved by using biotechnology is one of the principa benefits of the
trandformation. Although virus resstance can be introduced through conventiond breeding, the
processis very timeintensve. The issue of how to regulate a biotechnology product that could
potentially be produced by traditional breeding has yet to be resolved. 3) Monsanto donated
the technology (of little or no commerciad vaue) and has received postive PR for the goodwill
gesture and for GMO crops in generd. However, it is even more important that a path was
paved through the regulatory framework for a Mexico-specific GMO; a path which Monsanto's
own products will have to follow. In retrospect the response to this specific GMO was
respongible for building up the indtitutiona and regulatory capacity of the CNB which will be
necessary for Monsanto’' s products to gain public acceptance in the future.

Maize

The rdease of a GMO such as maize in Mexico, a center of maize diversity and
domestication, highlights that the potentia environmental consequences for GMO rdlease in a
developing country may be much greater than in a developed country. Certainly the release of
tranggenic maize is the mogt politically problematic and scientifically the mogt chalenging issue
facing Mexican regulators. At the writing of this paper, in May 1999 the environmenta release
for fidd trids had been gopped since October 1998, due to the lack of consensus within the
CNB.

Wild Relatives. The closest wild relaive of maize is teosnte, which grows as a weed
in maize fidds aswel asin the wild. The population biology and genetic relationships between

367



maize and teodnte are not completely understood, and basic research on this issue is ill
underway. Crosses in the fidld are common, and geneflow in both directions has been docu
mented. Internationa conferences have been held to gather expert opinions on the subject as
specificdly rdating to the implications of the release of transgenic maize without arriving a a
clear consensus (Hruska and Pavon 1997; Serratos, Wilcox, and F. 1997). The Mexican seed
trade association is currently funding research designed to quantify the geneflow and to study the
dability of hybrids.

Before it is possble to assess the risks of rdleasing of a GMO into an environment with
wild relives, there are two phenomena that need quantification. From an ecological perspec-
tive, the introduction of the novel genes could present a danger to the genetics of the wild
population. However, quantifying a tolerable level of genetic “pollution” or resulting fitness
effects is purely subjective and methodologicdly intractable. From an agronomic perspective, if
teodnte exists as a weed now, the introduction of a new gene has the possibility of making it a
more persstent weed. For instance in the case of herbicide tolerance, high sdlection pressure
from repeated herbicide applications could make a Stray genetic event dominant.  Certainly
there are management prescriptions for regional releases, or spatia or tempord rotations that
could be enacted to mitigate these effects, but in the Mexican case any redtrictions would have
to be designed with low levels of enforcement or coordination assumed.

One of the world' s leading experts on teosinte pointed out at a 1997 conference held in
Mexico that, “without at conservation policy to protect teosinte, the biotechnology issuesare a
moot point” because of other risks to the wild populations (Wilkes 1997). Therisk to teosinte
from grazing and enclosure may be much more dragtic and immediate than the possible flow of
genes. This rases an interesting point for the consderation of the threat of GMOs to wild
populations, the question of whether the scope of a biosafety risk assessment should take into
account the other possble environmentd risks to biodiversity (in this case greater, immediate
and documented).

Landraces. Other than wild relatives genetic resources for maize lie in the landraces,
or farmer-bred varieties, that sill dominate rurd Mexico. It is important to note that among
farmers that are not integrated into the forma seed system, informa seed trade is high, and
genes are traded and passed on both within and between communities.  Furthermore many
farmers are partidly integrated into forma seed systems, and recycling of hybrids by farmersisa
common practice; landraces may be grown besde commercid hybrids, and seeds may be
stored together or even mixed to ensure geneflow (Louette 1997; Peraes 1998). Also labor
migrates from low technology landrace areas to higher technology export-oriented areas that
could be seen as a source of flow of technology and germplasm. Thus subs stence farmers who
are the guardians of landraces are affected by developments in the commercid sector, even
without being directly integrated into it.

The predominance of landraces in many areas can be seen as a failure of the forma
seed system or as a result of the biological reslience of locd maize populations to stress
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conditions. At any rate the level of extenson and agriculturd information is very low for
managing technologica innovations in loca production. Furthermore there are significant
coordination problems for subsstence farmers, who are characterigticadly isolated, farm very
gmdl plots, and use minimd inputs. Risk assessment in this area must take into account the
amogt certain movement of genes into landraces and locd populations and the difficulty of
coordinating farmers to respond to developments.

Findly, maize in Mexico must be seen in the face of the crop’s culturd and hitorica
importance (AlvarezMorales 1997). Beyond the effects on landrace populaions from
geneflow from GMOs, the possble socio-economic effects, while not directly relevant to
biosafety, cannot be ignored. Maize is the maingtay of the Mexican diet, and itsrole in the food
supply must be taken into congderation. Mexicans both rural and urban consume up to 2 kg
dally of maize, often subsidized and distributed by the Mexican government. This maize is often
USfeed corn, which in the future may be GMOs that have not even been tested for human use.

Release and Monitoring

Biosafety regulation can be temporary; once a crop has shown no possible dangers and
is consdered safe, redrictions may be removed. At this point only one crop has been
completely deregulated, the famous Havr-Savr™ tomato, which was deregulated four years
ago. This was a0 the fird crop to be regulated in the US and was the firgt crop that the
Mexico CNB ruled on. Interestingly, the Havr-Savr™ tomato never received wide commercia
gpplication until recently and is being grown in Mexico.

Crops that have been approved for controlled release include: maize, papaya, melon,
chili, wheat, zucchini, potato, tobacco and tomato. Controlled release is usudly approved on
the condition that measures are undertaken to prevent pollenization: physica barriers (such as
ascreenhouse), required distance from other plantings, timing of sowing so that flowering occurs
a adifferent time, or hand emasculation of plants.

There are two “pilot” projects for the monitored large scae release of GMOs in
Mexico. In both cases planting is limited to the northern states along the US border. The crops
are herbicide resstant soy and herbicide resstant and Bt cotton. In both of these cases, it is
important to note that in the northern states the agriculturd systems are smilar to the US, there
is no or minima exposure to wild rdaives, and the leved of agriculturd information and
technology is rdativey high.

The two pilot projects emphasize a need to clarify the different stages of release are.
The information requirements for a biosafety risk assessment creete a contradiction between
needing a large-scale release to generate information and needing the information to approve the
large-scale rdease.  In the past three years, the acreage planted in soy has increased
dramatically, and the data will be used to study the implications of deregulation. Data from the
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empiricd studies in the US was used during the agpproval process for the large scae release.
The releases are termed pilot projects because valuable data will be gathered that will be able to
inform further biosafety assessments and because full deregulation of these crops will be studied
using the data acquired. However as the total area reached 100,000 hectaresin the past year,
questions arise about how limited the pilot projects are and what the requirements of monitoring
are.

In the case of cotton, the issue arose of the management of resistance within the insect
populations. The recommendation of the CNB is for a refugia strategy where 40% of tota
acreage must be planted to non Bt cotton. The release approva requires a five year study to
follow the deployment, with the goa of monitoring the development of resstance. Monsanto is
carrying out monitoring in collaboration with the loca INIFAP gation. A map of each planting
must be filed at the time of seed purchase, and the locd agent of the DGSV is responsible for
monitoring the refugia compliance.  Furthermore the seed for ail has been goproved for human
consumption but will only be processed a certain sdected mills.

At this point the CNB is facing increasing numbers of applications for the release of
maize, many of the other crops gpproaching application for larger scae release, and acontinuing
need to monitor crop management beyond a pilot project. Thus there is a need to clarify the
different stages of release.

The lowest leve will reman that of controlled rdease, most importantly where
pollenization is drictly controlled. At this point even this leve is restricted for maize because of
the difficulty with handling the large numbers of gpplications.

The next level isfor release with monitoring. In the case of the two pilot projects aready
underway, dthough they are pilot projects with limited releases, the totd area is in tens of
thousands of hectares for each crop. How to design a sample to monitor such a wide release
with limited resources has not been addressed. Monitoring activities could potentidly include
entomologica studies for insect resistance, or studies with molecular markers designed to track
the transfer of genes to other plants. In the case of monitoring, the questions arise: Who does
it? How drict isit? At this point the fact that the monitoring is done by INIFAP but funded by
Monsanto is a the same time a useful collaboration for technology trandfer and a possible
subverson of the objectivity of the monitoring.

A further possible levd is for deregulation with restrictions, for instance the case of
cotton which featured a mandate of a specific refuge plan. In the case of refugia the smple fact
of logt output on the refuge removes any individua incentives to comply. At this point the
enforcement agent is the regiona agent of the DGSV, who will supposedly vist fieds a random
to check on field resstance management plans. Whether an individuad DGSV agent will be have
the time and resourcesto visit and enforce in alarge areais doubtful.
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One dternative is to make the seed company lidble for the enforcement of the
management plan. The company should be able to interndize the cods as the vaue of
protecting the pesticide' s effectiveness will be reflected in future sdles.  Seed-saving behavior
which would be illegd in the presence of plant variety protection is dready a problem for some
companies. However the seed company may have a different discount rate than society’s in
terms of capturing rents from a technology or viewing the deployment of a future stream of
technologies. Private legd action dso presupposes a functioning judicid system, which is not
necessarily the case in Mexico or many developing countries.

In trying to control the possible consequences the escape of genes into the environment,
possible redtrictions are for gatid or temporal rotations of crops in order to reduce sdection
pressures. Gene flow does and will occur, but probably at a low enough level that such genes
are naturdly “swamped” by the rest of the population. An important management questions is
the gpplication of selection pressure in the agriculturd system. An important ecologica question
is whether a change in fitness will give hybrids an advantage. If a GMO product is released for
the large scde but with redtrictions on management (as in the case of refugia), a system for
enforcement must be in place.

Findly there should be a mechanism 0 that if problems devdop with a GMO
technology, it can be re-regulated or recadled from generd rdlease. Thisis not likely in the near
future, but the possbility for reviewing environmental damage or non-compliance with release
recommendations should be systematically included.

Conclusons and Recommendations for Regulatory Structure

The mogt important recommendation is for investment in the infrastructure and
indtitutional capacity of the biosafety review committee and the regulatory authority. In Mexico
funding and support should be increased for the CNB and DGSV which are the relevant
authorities and have been responding successfully to past gpplications. In Mexico, as in other
developing countries, this will be a difficult commitment because funds alocated to biosafety
may be taken from programs that address more pressing socia needs.

Mechanisms that would require companies seeking biosafety gpprova to share in the
cost of regulation should be explored. For example, as mentioned earlier, Monsanto is
underwriting the monitoring of its Bollgard™ cotton in the North, and the Mexican Seed
Association is funding a sudy on teosinte geneflow. Care should be taken to ensure that such
mechanisms @) do not discourage investments in technologies important for loca agriculture and
b) do not subvert the objective nature of the regulatory process.

Recommendations for future biosafety regulation include the following:
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1)

2)

3)

4)

5)

Scdability and Modularity — The review process must be able to process alarge
number of gpplications while maintaining rigor. In Mexico this means that the
current CNB review process must be scaled up without losing the flexibility and
scrutiny of the current ad hoc approach.  Although the current approach is able to
capitdize on the collective knowledge of its members, new technologies or crops
will require the focus of consultants, increased membership, or sub-committees.
The future process must confront the rapid pace of innovation and need to
regulate for the unforeseen.

Streamline Process — There is an obvious need to economize the regulatory
burden when possible, especidly for cashstrapped governments. The god isto
maintain arigorous review process but alow sdlect technologies to move through
quickly. This requires well-defined criteria for which products will receive a“fast
track” treatment, possibly different levels of treatment, and a periodic review for
updating the process.

Information Systems — Long term biosafety regulation requires the development of
databases on crops, biodiversty and environmenta conditions. In Mexico, the
CNB must define conditions for borrowing and applying data from other sources,
especidly other countries. Systematic and consultable records must be kept, with
periodic publication of decisons for trangparency and establishment of
precedents.

Economy of Scientific Reseerch — There is a need to develop a mechanism for
both funding and administering the basic research required for biosafety decision
making. If additional studies are required to inform the risk assessment process
for a particular crop or environment, there needs to be a way to sgnd to the
resesarch community, solicit research grants, and a the same time reman
independent and objective from the interested parties.

Trangparency and Public Participation - Due to the controversa nature of
GMOs, along term gpproach requires participation from the public, typicdly via
environmenta and consumer NGOs, which at the very least should be invited to
be observers in the decison making process. Public acceptance of GMOs and
the government’ s credibility in sysematicaly facing biosafety issues is undermined
by confidentid meetings and records. Although the CNB and DGSV have been
able to remain rdaively isolated from politica pressures following the introduction
of GMOsin Mexico, grester openness is hecessary to build public trust.

In concluson it is important to be optimigtic. In the case of Mexico, the CNB has been
able to successfully respond to the first round of GMO technologies and has the flexibility and
human capita to continue to do so. Vauable experience from the rdease off GMOs in the
northern states will provide information on the efficacy of monitoring and enforcement for centrd
and southern Mexico. The technologies that are available right now are not needed that
urgently. Indeed, were Mexico to forego the first few years of herbicide resistance and Bt
maize, the costs would probably not be excessve. Thereis il time to build up the scientific and
regulatory capacity while learning from past and current experiences.
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Endnotes

M. E. Van Dusen is a graduate researcher a the University of Cdifornia, Davis. The
author wishes to thank the CIMMY T Economics Program for assistance.

’Bjosafety can be the safety regulation of any and al aspects of biotechnology, here it
will be taken to be specific to the purpose of this per, the safety regulation of GMOs,
principaly in thefield of agriculture.
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