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Perspectives
Latin América and the Caribbean:

The new agro-biotechnologies, challenges,

trends and institutional considerations

Introduction

n recent years, food production in
the region of Latin America and
the Caribbean (LAC) has, on
average, increased at a slightly
higher rate than the growth of its
population (almost 1% annual-
ly). However, this has not

occurred in the same way in all regions and is below
the world trend (Figure 1). To improve the situation,
a major effort is required to transform agriculture,
making it more competitive while at the same time
reducing the levels of rural poverty and conserving
natural resources. Such efforts should also aim to
increase the region’s share of world trade, both in
terms of supplying the necessary volumes and pro-
viding better quality, more nutritious and safe foods.
In this regard, technical change in agriculture, based
on research and technological innovation, becomes a
strategic variable of growth and agricultural develop-
ment (Ardila and Seixas, 2003).

Taking advantage of the opportunities and chal-
lenges created by the new environment, both those
mentioned above and others– changes in consumers’
perceptions of food quality, trends in demand for
food products and the transformation of the food
industry– requires countries to participate in the
new scientific and technological revolution. There is
consensus among the international scientific com-
munity that conventional technology, alone, will not
be sufficient to increase food production, in terms of
quantity and quality, to feed a population that will
almost double in the next 50 years. In this context, it
is becoming clear that agricultural output and the
food trade are increasingly influenced by the emer-
gence of new fields of knowledge, such as the new
agro-biotechnologies. 

There is little argument about the indisputable
advantages offered by new biotechnologies in their
application to human health, or in the study and use
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of molecular markers to identify genotypes with
desirable characteristics for genetic improvement.
However, their application in genetic engineering for
the development and production of genetically mod-
ified live organisms (LMO) for use in agriculture and
food has become the focus of an intense, and some-
times emotional, debate. Biotechnologies contribute
to improvements in production and productivity, to
the genetic characterization of lesser-known species;
it helps reduce the use of agrochemicals that pollute
the environment and reduces production costs.
There are also several examples of how molecular
techniques may be used to limit the spread of dis-
eases, through the development of new vaccines.
Recently, vitamin A (beta carotene) and iron have
been incorporated into rice - the so-called “golden
rice” -, which can improve the health of many poor
communities. Nevertheless, these techniques may
also give rise to products with potentially adverse
effects for the conservation of genetic diversity, the
environment and human health. 

In the area of livestock, major progress has been
made in the application of biotechnology, for exam-
ple, in pharmaceutical applications of transgenic
technology for human and animal health.
Production of transgenic animals has been on a
smaller scale than for plants, for technical and eco-
nomic reasons, among others. The new biotechnolo-
gies may accelerate the process to identify genes with
desirable effects on characteristics such as the
growth, production and quality of livestock
products. Molecular techniques make possible the

use of pronucleus from fertilized ovules and animal
cloning; they also help determine paternity in ani-
mals. Another significant advance is the application
of food “traceability” techniques, especially to meat
products, an aspect with major implications for
trade. At the same time, the application of molecular
genetics to determine the quality of milk (e.g. casein)
has a significant impact on milk prices in the world
market. 

It is important to emphasize that as a result of scien-
tific advances, a new generation of technologies is
emerging with a different approach to transgenesis,
the basis of the current LMOs. These technologies
are based on a knowledge of the characterization
and functioning of genes, which make it possible to
activate or deactivate genes from the same individ-
ual, or insert the genes of individuals that are very
closely related taxonomically, in order to express
characteristics that are desirable from the point of
view of producers and consumers. This new techno-
logical era, leading to the control of genetic expres-
sion –principally the genetic use restriction technolo-
gies, such as those at the level of variety or charac-
teristics, known as “GURTS” (Genetic Use Restriction
Technologies)– may bring benefits for different types
of agriculture. However, to achieve this it will be cru-
cial to ensure the ethical, equitable and transparent
management of these innovations.

This document summarizes some aspects of the agri-
cultural context in relation to biotechnology, partic-
ularly LMOs, trends in their use and some consider-
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ations on institutional models, including aspects of
biosafety and trade. It also includes some thoughts
on the institutional management of the new agro-
biotechnologies.  

Important contextual 
aspects of biotechnology

In relation to the points discussed above, we empha-
size four important aspects for improving agricultur-
al production by promoting technological change
using the new agro-biotechnologies. 

The first aspect concerns the need to modernize agri-
culture, given its impact on socioeconomic growth
(in its expanded conception, agriculture contributes
nearly 25% of the region’s total gross domestic prod-
uct GDP)) and its key role in food security. Making
better use of the existing agricultural area, breaking
through yield ceilings, controlling pests, ensuring
better crop adaptability to climatic and biotic stress,
improving their nutritional quality and protecting
the environment, are challenges that are more easi-
ly faced if the new agro-biotechnologies are used in
combination with conventional technologies. 

The second aspect is that the most significant impacts
on the production and productivity of commercially
grown crops, using genetic engineering techniques
to produce LMOs, have occurred mainly in a few
crops, largely for the production systems of temper-
ate ecosystems. The challenge is to intensify existing
efforts to apply these techniques and obtain benefits
for the products and socioeconomic conditions of
agriculture in the tropical belt. This zone contains
the planet’s greatest biological diversity and yet it
also suffers from the highest levels of rural poverty.
Despite some efforts by the international research
system, and by a few countries, the development
and production of new plant and animal genotypes
obtained using new techniques, that are specifically
adapted to local ecosystems and that also conserve
the existing genetic diversity, has yet to materialize
in a systematic manner.

The third aspect has to do with the development of
new agro-biotechnologies and their application in
the sustainable use of genetic resources in LAC –a
region that contains four of the 11 international cen-
ters of origin and/or diversity. The new techniques
bring an unprecedented increase in the strategic
value of genetic resources, since they enable us to

better understand their true diversity and expand
their use. Being able to better characterize the diver-
sity of existing genes, knowing how they work and
gaining a better insight into their expression,
through advances in biotechnology, emerges as a
great opportunity. 

The fourth aspect is the comprehensive internation-
al regulatory framework that influences the develop-
ment, use and marketing of new agro-biotechnolo-
gies. Of particular importance is the Cartagena
Protocol on Biosafety (CPB), which entered into
force in September 2003, in the context of the
Convention on Biological Diversity; the World Trade
Organization agreements, such as the Agreement on
Trade Related Intellectual Property Rights (TRIPS)
and the Agreement on the Application of Sanitary
and Phytosanitary Measures (SPS); the agreements
reached under the International Plant Protection
Convention (IPPC) and the guidelines of the Codex
Alimentarius; and, more recently, the International
Treaty on Plant Genetic Resources, aimed at promot-
ing the conservation and sustainable use of these
resources and the equitable distribution of the bene-
fits derived from their use in agriculture and food
security. 

Trends in the development 
and use of LMOs

In LAC, there have been major advances in the com-
mercial application of biotechnology, particularly in
the agricultural sector. However, when compared
with other regions of the world, it is clear that the
use of biotechnology for commercial purposes has
been slower and only began towards the end of the
eighties with the application of modern biotechnolo-
gy. In recent years, some companies have developed
recombinant proteins, monoclonal bodies and ani-
mal vaccines, which are marketed worldwide.
Nevertheless, the lack of consistent national policies
to support innovation, technology transfer and mar-
keting, together with certain regulatory measures,
have meant that the region’s biotechnology industry
has not experienced a sustained development. The
“first generation” biotechnologies are the most wide-
ly applied in the Latin American and Caribbean
countries: micro-propagation, the use of materials
produced in the industrialized nations and bio-fertil-
izers and bio-pesticides. In 2002, studies by
CamBioTec identified 432 biotechnology companies
in 14 countries of the region, corresponding to the
sectors of human health, animal health, agriculture,
food, environment and industry.
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In the case of the new agricultural biotechnologies
based on genetic engineering, we see a changing sit-
uation, both in the world as a whole and in the
region. The marketing of LMOs is not only affecting
the production and productivity of some crops, but it
is also changing the characteristics of the agricultur-
al supply itself. The value of the world trade in these
crops went from US $75 million in the mid-1990s to
nearly $4.700 million in 2004, representing almost
15% of the value of commodities traded and 16% of
the world trade in seeds (Clives, 2004). The region
presents a contrasting situation in terms of the adop-
tion and marketing of LMOs for agricultural use. On
the one hand, large areas of the region are planted
with transgenic crops, accounting for nearly 28% of
the total cultivated worldwide and occupying second
place after the United States and Canada together,
which represent 65% of the area planted. On the
other hand, few LAC countries grow these crops
commercially. At present, commercial plantations
are reported only in Argentina, Brazil, Mexico,
Uruguay, Honduras, Colombia and Paraguay (Clives,
2004; Runge, 2004).  The largest producer is
Argentina, with nearly 16 million hectares and the
predominant crop is soybean, and to a lesser extent,
maize and cotton. 

In general terms, the transgenic crops that have been
commercially planted in some countries of the
region in the last five years, with annual variations,
have been soybean, cotton, maize, carnations, pota-
to and canola. Here, work has essentially focused on
four dominant characteristics: tolerance to herbi-
cides, resistance to insects, resistance to viruses and
resistance to fungi/bacteria. In other countries,
research is carried out and/or mother seeds are pro-
duced by way of “contra-season” planting for re-
export, without being used commercially in the
domestic sphere. This is the case, for example, of
maize in Chile, and soybean and cotton in Costa
Rica.

At the same time, some LAC countries have
achieved advanced levels in research to develop the
processes of genetic engineering, transformation,
development and testing of materials derived from
transgenic plants. Although the LMOs on the market
come from private transnational companies of devel-
oped countries, in the developing countries it is pub-
lic research centers that are beginning to make major
strides in the field of genetic engineering based on
recombinant DNA for applications in agriculture. For
the most part, these studies do not contemplate pub-
lic-private alliances, but rather partnerships between
public institutions. An IFPRI study of 15 developing

countries around the world, on the pipeline of stable
transformation events based on recombinant DNA
technology, found that such partnerships accounted
for 40% of a total of 201 events. (Cohen, 2005).

In the region, major strides in agro-biotechnology
research are evident in Brazil, Cuba, Argentina,
Mexico, Chile, Costa Rica, Puerto Rico, Colombia,
Uruguay, Jamaica and the Dominican Republic,
among others. In LAC there are nearly 700 laborato-
ries working in the general field of agricultural
biotechnology; nearly 2000 researchers
(Redbio/CATBIO, 2004); and more than 800 field
assays in transgenic crops during the last ten years,
accounting for nearly 20% of the world total (Trigo,
et al (2002). This research work covers crops such as
banana, coffee, tomato, potato, rice, maize, sun-
flower, papaya, yucca, vegetables, sugar cane,
forestry species, canola, sweet potato, alfalfa, fruits,
flowers, tobacco, squash, some forest species and
sorghum, among others. In addition, several agricul-
tural research centers of excellence are carrying out
highly advanced work in the new agro-biotechnolo-
gies in countries such as Argentina, Brazil, Costa
Rica, Mexico, Cuba, Colombia, Chile, Jamaica, the
Dominican Republic, Venezuela and Uruguay, to
mention some (CamBiotec, 2003). Similarly, the
region participates in and benefits from biotech pro-
grams and projects applied to agricultural species by
the international centers of the CGIAR based in LAC:
CIAT, CIMMYT, CIP, and regional centers such as
CATIE, among others. 

Nevertheless, the problem of under-investment in
science and technology that affects LAC is also
reflected in the field of the agro-biotechnologies.
Although it is difficult to quantify national invest-
ment exactly, based on the figures reported in stud-
ies for some countries, we may infer that these are
low. A rough estimate —combining figures from dif-
ferent sources and making a hypothesis— suggests
that regional investment in public research on agri-
cultural biotechnology does not exceed US$ 30-40
million annually; in other words, it represents only
5% of total public investment in research. This situ-
ation deserves to be explored further. Research
intensity in agro-biotechnology in the region is low
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compared with developed countries. ESA/FAO stud-
ies for some nations of the world show very low
research levels for developing countries in general.
For example, in Colombia and Mexico investment
levels in agrobiotechnology research account for
around 1.2 to 6.8% of total national investment in
agricultural research (Cohen et al, 2004).  At the
same time, investment by private industry in devel-
oping nations is minimal when compared with the
developed countries. LAC faces an enormous chal-
lenge to allocate more resources to these activities,
given that the region as a whole on average assigns
less than 0.40% of its agricultural GDP to research,
in contrast with the investments made by developed
countries, which exceed 2.5%.  

The institutional model 
of the new agro-biotechnologies

The institutional model that characterizes the devel-
opment of the new agro-biotechnologies - in this
case commercial LMOs - differs from that of conven-
tional technologies. In essence, the new agro-
biotechnologies are being developed in the context
of technological innovation processes and the priva-
tization of knowledge, which link research with
industry and the markets. Furthermore, the institu-
tional model is characterized by a complex and
demanding regulatory framework. 

Technological innovation. Knowledge and products
derived from conventional technologies, such as
high-yield crop varieties produced in the context of
the green revolution, occurred under a technological
change model based on a traditional and lineal
process of generation and transfer of technology.
Research products, both at the national and the
international level, were considered as public,
national or international goods, respectively.
National research institutes and international centers
were the principal, if not, the only source of technol-
ogy. In the case of the LMOs marketed until now,
although these are derived from scientific and tech-
nological work carried out in public institutions —
mainly universities and centers of excellence— since
the 1990s these have been produced mainly by the
private sector. In practice, LMOs are produced by five
large multinational firms and, therefore, are not
goods of the international public domain. In fact, the
new biotechnologies, together with the information
and communication technologies, are clear examples
of the global trend toward the privatization of
knowledge. 

The development of LMOs for the markets has
essentially occurred in the context of a new para-

digm, based on technological innovation, which
began in the industrial sphere but is increasingly
applied in agriculture. Under this paradigm, innova-
tions are not only the result of public research, but
come from new and varied sources, such as partner-
ships between public-private institutions. Their
vision is based on agroindustrial chains and the
premise that innovation really happens when
knowledge is taken to the marketplace. 

Industrial development. Largely as a result of the sit-
uation described above, the development and mar-
keting of crops with LMOs has some features in com-
mon with the development of products by the phar-
maceutical industry, although there are also major
differences. Just as patients wish to know how drugs
are used, their composition, effects and contraindica-
tions— in the case of LMOs, consumers and society
in general have begun to take an interest in obtain-
ing more information about their characteristics,
risks, safety and effects on health, among other
aspects. At the same time, the process to develop
these products – from research, to laboratory tests,
field trials and validation exercises- is very costly for
scant public budgets. Equally, ownership of the com-
ponents of genetic construction and of processes to
obtain LMOs, is governed, above all, by patents in
the countries that develop them, and is also protect-
ed in several other countries. This contrasts with the
conventional plant varieties, for which property
rights are granted under a sui generis system, as in
the case of Plant Breeders’ Rights (PBR). However,
the companies that produce LMOs argue that this
system does not appear sufficiently robust to protect
the final transgenic product or the components used
in the engineering and transformation processes,
since its scope is not as wide. For example, the spe-
cific protection of new genes introduced into a mod-
ified variety would not necessarily be assured under
the PBRs. 

Regulatory process. Agricultural research products
based on conventional genetic improvement tech-
niques are governed by more simple and less costly
regulatory requirements, than those derived from
genetic engineering, such as LMOs, given their nov-
elty and biological nature. The regulations are relat-
ed to biosafety in its different dimensions and intel-
lectual property, an area with its own regulatory
framework under the World Trade Organization’s
TRIPS Agreement, as mentioned earlier. Biosafety
regulation extends to all links of the agrifood chain,
beginning with the production base, i.e., the natural
resources and, in this case, the existing genetic diver-
sity, through primary production, the product pro-
cessing and transformation stages and finally the
consumer of the product or commodity. Figure 2
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shows the scope of biosafety regulation, both in pri-
mary production per se and in its backward linkages
with natural resources and the supplies sector, and
forwards with industry and consumers.   

Biosafety regulations contemplate risk analysis of a
product’s possible impacts on agriculture itself, the
environment, genetic diversity and human health.
In the case of research using LMOs, this must be
authorized by the competent national authorities on
biosafety. For the subsequent release and formal
launch of an LMO into the marketplace, in addition
to traditional requirements, risk evaluation and mar-
keting permits are required. Furthermore, under the
Cartagena Protocol (CPB) LMOs must also be identi-
fied. Table 1 shows a comparison between the regu-
latory processes required for materials obtained
through conventional improvement techniques and
for those based on LMOs. It is estimated that the reg-
ulatory process to launch a new transgenic material
could cost between US$ 0.1 and 0.8 million per
event per year, depending on the country
(Atanassov, et al, 2004).  These aspects have yet to be
determined in the field of livestock. Not all institu-
tions in LAC are able to cover such costs.

Biosafety and trade

The implementation of the CPB, to which 22 coun-
tries of the region are party, requires a set of institu-
tional and technical conditions to be put into place in
the signatory countries. These are aimed at guaran-
teeing the safety of biotechnology within their
national jurisdiction and preventing possible adverse
effects from the transboundary movement of new
biotech products (for example, adverse effects on
conservation and sustainable use of biological diver-
sity, the environment and human health).

The CPB is undoubtedly a very important global ini-
tiative for the regulation of transboundary move-
ments of LMOs and biodiversity protection.
However, as with all international agreements based
on consensus, when it comes to their implementa-
tion, there are always a number of issues that must
be clarified and specified.  In the LAC countries vary-
ing degrees of progress have been made in regulating
products derived from the new agro-biotechnolo-
gies. An IICA study shows that 23% of countries
have specific biosafety laws for LMOs; 40% have
regulations contained in other laws, for example, on
plant health or seeds; and 37% lack such regulations
(Alarcón, 2002). In the last two years, as a result of
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national efforts, support from projects financed by
the GEF and international cooperation, the LAC
countries have made progress on regulatory aspects
as part of the implementation of the CPB. 

Although the CPB in its entirety is of interest from
the standpoint of trade, for the purposes of this doc-
ument we will focus in particular on Articles 18 and
24. Article 18 refers to the handling, transport, pack-
aging and identification of LMOs, and clause (2a)
covers aspects related to LMOs intended for direct
use as food or feed, or for processing, and the meas-
ures required for the documentation that accompa-
nies LMOs subject to transboundary movement.
Article 24 refers to trade arrangements between
Party and non-Party States, and establishes that
transboundary movements of LMOs between coun-
tries that have ratified the CPB and those that have
not done so, should be consistent with the objectives
of the CPB, and that “Parties may enter into bilater-
al, regional and multilateral agreements and
arrangements with non-Parties regarding such trans-
boundary movements”. 

In essence, under the CPB’s legal framework, the
Parties can decide whether or not to allow the entry
of commodities and by-products that may contain
LMOs, notifying the international community of
their decision through an information exchange
mechanism via the Internet. Making progress on the
implementation of the CPB agreements is a complex
matter, given that there are Parties and non-Parties
among the developed countries and also among the
developing nations. This is not simply an issue of
North-South points of view, as some see it, but also
South-South. One fact is
clear for at least two com-
modities - maize and soy-
bean - and that is that the
signatory countries (Parties
to the CPB) export low pro-
portions of these crops,
while the non-Parties are
the largest exporters. A sim-
ilar situation arises with
imports (Table 2). 

It is therefore understand-
able that there should be
concerns over the possible
consequences of implement-
ing the CPB between coun-
tries that are Parties and
non-Parties. To avoid a pos-
sible impasse in trade, some

countries have drafted provisional measures, such as
the trilateral agreements signed by Canada, Mexico
and the United States, in the context of the provi-
sions of Article 18. 2.a of the CPB, on the trans-
boundary movement of commodities that contain or
might contain LMOs. The impact of this agreement
and the experience derived from its implementation
will be important aspects to analyze. As a result of
the Meeting of the Parties to the CPB held in
Malaysia, in 2004, groups of experts have been
established to analyze specific aspects of its imple-
mentation and to issue technical recommendations
to facilitate the discussions and decisions of the
forthcoming Conference in Canada, which will take
place in mid-2005.  

In synthesis, it will be up to countries and their trad-
ing partners to determine the procedures for con-
ducting transactions in accordance with the purpos-
es of the CPB, while at the same time adhering to the
agreements adopted in the context of the WTO, in
particular, the SPS Agreement and the Code on
Technical Barriers to Trade.  Analysis of these agree-
ments is essential to find the best possible way of rec-
onciling the measures, in accordance with the differ-
ent agreements, in order to prevent or restrict the
entry of LMOs into the country, or on the contrary,
authorize it. As Cabrera (2004) notes, we have yet to
determine the contradictions or complementary
nature of the applicable regulations and jurispru-
dence, based on the measures to be adopted —to ban
the entry and use of LMOs in a country— especially
if the precautionary principle were to be applied.
This is an issue of potential conflict. 
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Another aspect that deserves special attention in pol-
icymaking associated with the implementation of
the CPB is related to the budgetary implications of
the regulatory processes. On the one hand, appropri-
ate budgets must be allocated to establish and oper-
ate regulatory activities. On the other, it is necessary
to assess the impacts of applying these measures, not
only for research, as already mentioned, but also for
the trade of LMOs.  Some studies have examined the
costs related to the detection of LMOs in shipments
at the points of export, which vary according to their
degree of specificity, and whether detection is also
required at the point of import. (Kalitzandonakes,
2004). It is important to intensify cost analyses and
the evaluation of socioeconomic impact, coordinat-
ing technical efforts between Parties and non-Parties
to the CPB, to provide a basis for decision-making. In
this regard it is very important to consider who
absorbs the increased costs in the agrifood chain, as
well as the future impact that this might have on
food prices.

Some thoughts on
institutional aspects

The opportunities afforded by the new fields of agri-
cultural biotechnology when used in combination
with conventional technologies, and efforts to
ensure their safe use, implies increasing institutional
efforts in the national and hemispheric spheres in
various aspects, including the following: 

Establish explicit policies, based on needs,
visions and impact analyses, and form teams to
conduct a prospective analysis of the role of
biotechnology in development and to monitor
the impact of international agreements;

Improve processes for identifying and setting
priorities in order to take better advantage of
limited resources and achieve high-impact
results in a context of equity; 

Move towards processes that focus on innova-
tion, creating the conditions to promote nation-
al and regional public-private enterprises that
link research with the markets; 

Strengthen the institutional frameworks of
research centers and regulatory bodies, through
institutional capacity-building efforts towards
the development and use of agro-biotechnolo-
gies; 

Implement a rational regulatory environment
to create confidence among the different stake-
holders, promote scientific-technological
progress and evaluate the impact of the meas-
ures; 

Work towards the harmonization of policies and
regulations among countries in aspects related
to agricultural biotechnology and biosafety;

Reverse the trend of under-investment in sci-
ence and technology, and therefore in agro-
biotechnology in general, in most countries and
in the region;  

Create appropriate conditions for the develop-
ment of agribusiness and agroindustry, includ-
ing small-scale agriculture to make better use of
agro-biotechnologies;

Intensify technical cooperation efforts between
countries, utilizing existing regional mecha-
nisms and promoting the development of a
hemispheric strategy to integrate visions and
efforts in the Americas in a context of global
competitiveness.
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technology transfer and marketing, as well 
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