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The international scenario for biotechnology shows a
rapid tendency at industrialized countries in the
increase of publications, patents, enterprises and novel
solutions for the industry, the environment, health and
agriculture. Nevertheless, Colombia has an important
delay in relation to the international scientific
development and the capacity to generate wealth and
services for its productive systems. This delay has been
one of the concerns of the country's policy during the
last years, and more precisely since 2002, when for the
first time biotechnology was included in a National
Development Plan as one of the mechanisms for
competitiveness and the use of biodiversity and genetic
resources. This paper is the result of a survey conducted

in 2005 aimed to provide an overview of
agrobiotechnology in Colombia to be included in the
compendium of case studies organized by the FAO's
Regional Office for Latin America and the Caribbean
(LAC) and the Network for Technical Cooperation in
Agricultural Biotechnology in Latin America and the
Caribbean (REDBIO/FAO).
The command of skills on classic biotechnologies in
Colombia has allowed the strengthening of capacities,
especially with micropropagation and cell and tissue
culture. Nevertheless, the transition towards modern
biotechnologies has been difficult, especially due to the

*Corresponding author
This paper is available on line at http://www.ejbiotechnology.info/content/vol10/issue3/full/15/

Schuler, I. and Orozco, L.A.

scarcity of financial resources and the access to new
technologies and specialized knowledge. Neither has the
country a critical mass of economists, managers and
lawyers to integrally support the processes of technological
supervision, competitive intelligence, market access,
national regulations and international treaties on intellectual
property rights and biosafety.
The attention that necessities of small producers deserve,
together with the improvement of the intellectual property
rights, public perception and biosafety framework on
genetically modified organisms (GMOs) for human and
animal consumption, are some of the fields on which we
should be working in the country through international
networks, with an aim to reach the benefits that use of
modern biotechnology brings along, as some researchers in
this field have highlighted (Watal, 2000; Spielman et al.
2006). In this way, the current technological gap existing
between countries of the South and the North could be
bridged (Huete-Pérez et al. 2001; Byerlee and Fischer,
2002; Tollens et al. 2004).
GENERAL BIOTECHNOLOGY INDICATORS
Since 1999, organizations such as the Organization for
Economic Co-operation and Development (OECD) and the
Organization of American States (OAS) began to compile
statistics to describe the situation of the countries that are
developing biotechnologies. A general view shows that
countries in Latin America and the Caribbean (LAC) have
significant gaps with countries of the North, especially in
patterns of patenting and licensing technologies, and that
the transferal of biotechnologies is of vital importance,
especially those biotechnologies developed for the
agricultural sector (Testa, 2002; Heisey et al. 2005;
Thumm, 2005; Chan, 2006).
In LAC countries, measurements mainly include the
analysis of the capacity of groups and research centers,
their working fields, the number of enterprises and the
market perspectives, whereas the statistics of OECD
measure mainly the private investment, the generation of
investor's capital in terms of new companies, money and
employment, and the obtainment of patents among other
indicators, which are not so representative for us due to the
differences in economies and development systems.
An indicator to analyze the state of biotechnology in the
countries is a function of the investment made for its
developments and products. The United States of America
has a much higher investment tendency in relation to other
countries. In 1997, the industry invested around US$ 7.300
millions, being 3.7% of the total investment for research
and development (NSF, 2004), and as for 2001 it reported
that investment of industry in research and development of
biotechnology reached US$ 16.400 millions, representing
10% of the total investments in science and technology
(U.S. Department of Commerce, 2003). European countries
such as Germany, with more than US$ 1.000 millions

(6.7% of total), United Kingdom with US$ 705 millions
(7.8% of total) and France with US$ 560 millions having a
4.4% of the total of governmental investment in R&D,
follow the list with the largest assigned budget for
biotechnology according to statistics of OECD (Van
Beuzekom, 2001).
The situation in countries members of the OECD reveals a
striking difference between USA and EU. According to
data provided in 2001 by the consultant company Ernst and
Young, USA investment in R&D was € 11.400 million
(2.7% of DGP) whilst EU investment was € 4.977 million
(1,8% of DGP). There are 1,262 companies in USA
totalling 162,000 employees and 6.7% of them are involved
in research, in contrast to 1,570 companies in EU with
61,000 employees, 2.5% of them conducting research
(Ernst and Young, 2001).
In the compendium of biotechnology statistics of OECD,
differences can also be observed. The first one is the
amount of investment in risk capitals in biotechnology,
which goes up to US$ 1.182 millions in the USA, and US$
687 millions for the EU during 1999. The bioengineering
products reached that year up to 1% of the total exports of
USA with a total amount of US$ 1.340 millions. Its import
of products from OECD countries, especially from
Belgium, France, Switzerland and The Netherlands were
that same year of US$ 970 millions. Its most important
commercial partners where most of the exports are sent to
include: Belgium, Japan, Canada and Germany (Van
Beuzekom, 2001).
This indicator allows analyzing the degree of technological
delay resulting from the efforts of countries such as
Colombia, where it represents approximately US$ 1.8
millions (constant Colombian pesos as in 2003. Exchange
rate 1 US$ = $ 2.200 Col) and 3.7% of the total
governmental investment of the National Biotechnology
Program (NBP) made through Colciencias during 1997, and
during the following years the tendency remained negative,
reaching in 1999 almost US$ 780.000 and 4.8% (OCyT,
2004). This situation somehow explains why Colombia
reports 8 patents granted to research groups associated with
the NBP (OCyT, 2004), whereas the USA already had more
than 3.600 patents and Canada more than 500 during the
year 2000 (Van Beuzekom, 2001). It could be said that the
relation between the investment in biotechnology and the
number of patents is more than US$ 2 million per patent in
the USA, US$ 640.000 in Canada and US$ 22.000 in
Colombia.
On the other hand, the development of biotechnology in
LAC has been characterized by being a repetitive model
where the research projects do not correspond to the real
needs of production and food security, and has a low level
of innovation and scientific creativity. Only 2% out of 30
scientific articles of high impact on biotechnology came
from laboratories based within the region (Izquierdo and De
La Riva, 2000), despite LAC possessing important
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biodiversity resources to develop innovative products (Roca
et al. 2004).

facilitate the discussion on the risks and benefits of
biotechnology for the region (OAS et al. 2003).

THE STATE OF BIOTECHNOLOGY IN LATIN
AMERICA AND THE CARIBBEAN

The fourth study was financed by OAS and published by
the Colombian Observatory of Science and Technology
(OCyT), presents statistics from Colombia, Costa Rica,
Mexico and Venezuela together with the comments from
different experts on the construction of indicators in
biotechnology. In the different comparisons made with
individuals dedicated to R&D, research facilities, training
programs, projects and products, there is an evident lack of
univocal usage of the notion of biotechnology, while in
some countries activities of second generation are
accounted, and in other countries only the projects
involving the use molecular biology and genetic
engineering are accounted (OAS and OCyT, 2004).

Bourinbaiar (2006) recently reviewed developments
achieved outside EU that were presented at the BIO 2005
meeting and highlighted progresses done in Argentina and
Chile among LAC countries. A comprehensive review was
undertaken based on five important books published
between 2003 and 2005 by multilateral organizations,
showing comparisons and experiences among several LAC
countries in terms of scientific and technological capacity,
political situation, biosafety, commerce, biodiversity and
international markets.
The first study, made by CamBioTec in 14 Latin American
countries, Argentina, Bolivia, Brazil, Chile, Colombia,
Costa Rica, Cuba, Ecuador, Guatemala, Mexico, Peru,
Paraguay, Uruguay and Venezuela, clearly shows that for
2002 the biotechnological industry was represented by 432
companies (including less than 20 companies in the
agricultural sector in countries of the Andean Community
of Nations (CAN)), where the most outstanding are the
BioMinas cluster in Brazil, the agro biotechnological pole
of the National Institute of Agricultural Technology
(INTA) from Argentina and the Western Biotechnological
Pole (Polo Biotecnológico del Oeste) in Cuba. The
companies mostly involved with the agricultural sector are
in the fields of cell biology and microbiology, with
emphasis on the propagation of plant materials to lower
cost and time production. Regarding national regulations
for the protection of intellectual property rights,
microorganisms can be patented in Brazil and Mexico,
while in Chile it is possible to patent biotechnological
processes (CamBioTec, 2003).
From the second study, financed by Iberoamerican Program
for the Development of Science and Technology (CYTED)
during 2003, it can be concluded that while the majority of
researchers work in the agricultural sector, innovations are
not so representative when compared to the pharmaceutical
sector. It also shows that one of the topics where the
policies of the countries (with the exception of Brazil) have
had less result is in the creation of new enterprises with a
biotechnological base. This is due to the shortage of
monetary resources and the lack of continuity in the
national programs and plans (REVYDET, 2003).
The third one, published in 2003 by OAS, CamBioTec, the
USA Embassy in Chile and the Chilean Government,
shows the results on different topics related to the
application of the Cartagena Protocol and foods derived
from genetically modified plants. The study shows
experiences that allow us to have an overview of the
situation, the perspectives and challenges that modern
biotechnology brings to agriculture and it pretends to

Finally, during 2005 the Andean Development Corporation
(CAF) produced an analysis of the markets and capacities
of the five countries of the CAN, to make use of
biodiversity. From the CAF's study it can be highlighted
that from the 567 research groups from the five participant
countries, half of them work for the agricultural sector.
According to the indicators developed by Dr. William Roca
for the CAF, the Andean region has reached a 52% of
development of the scientific and technological capacity
considered optimal to make use of biotechnology and
biodiversity. Regarding the financial tendencies, the study
reports that from the 22 groups selected from the five
countries that get yearly funds for research, they get on
average US$ 97.500, within a range from US$ 30.000 to
US$ 1.5 millions (CAF, 2005).
In the Network for Technical Cooperation in Agricultural
Biotechnology in Latin America and the Caribbean
(REDBIO/FAO) there are four case studies at the national
level for Argentina, Bolivia, Ecuador and Peru available at
www.redbio.org/estud_casos.htm. According to these
studies, we can see in the case of Argentina that modern
biotechnology has had an enormous influence from
multinational companies controlling the market of
transgenic seeds, and that there has been important progress
on surface area cultivated with GMOs (Diamante and
Izquierdo, 2004). Bolivia shows very little progress in
biotechnology, especially on laboratories involved in
research, enterprises involved in agricultural produce
marketing and as licenses for access to genetic resources
(Avila and Izquierdo, 2006). Ecuador, on the other side, has
had some progress in the research on Andean roots and
tubers and on tree tomato but nevertheless, its progress
have been very limited, especially with the introduction of
GMOs and the use of biodiversity and genetic resources
(Wendt and Izquierdo, 2003). Finally Peru has only one
request for introducing a GMO from the International
Potato Center (CIP), and its progress at the institutional and
political levels has not allowed yet the strengthening of the
capacities needed for the effective use of the potential
represented in biotechnology (Pastor, 2004).
338

Schuler, I. and Orozco, L.A.

About the current capacity of the LAC, the data bank
CATBIO from the Network for Technical Cooperation in
Agricultural Biotechnology in Latin America and the
Caribbean (REDBIO/FAO), founded in 1991, provides
information on 738 laboratories located in governmental,
private and academic institutions from 32 countries in the
region, and from 4300 professionals working in areas
related to research, regulation, extension, education and
diffusion of biotechnology, all of them integrated in the
module profREDBIO.
BIOSAFETY: PROGRESS IN LEGISLATION
Social, economic and ecological implications when
adopting biotechnologies and regulatory frameworks on
biosafety have been subject to analysis especially when
dealing with agricultural applications of LAC countries
(Ramírez, 2003). However, the weak inherent regulatory
policies have promoted more scientific progress rather than
industrial applications in the LAC region (Solleiro and
Gálvez, 2002).
Assessments of potential risks that GMOs could generate
for human health, food and the environment are undertaken
as part of biosafety studies. The risk assessment should be
made on the properties of the product, independently of the
techniques used for its development. The risks should be
evaluated in relation to the characteristics of the transferred
gene and the properties of the plant or receptive organism,
and the specific ecosystem where the transgenic will be
introduced. Another accepted principle, especially in
European countries, is the so called Cautionary Principle,
on which the inexistence of evidence on the potential harms
is not a reason not to make the standards considered
necessary to prevent their occurrence (Torres, 1999).
Studies have been carried recently on pollen flow from Bt
maize (Peterson et al. 2006) and flow of genes conferring
resistance to insects, diseases and herbicides mainly with
potato, tomato, eggplant, cabbage, pepper and cucumber
have been subject to risk assessment (Ram and Dasgupta,
2004) especially in Europe, where concern on GMOs is
evident (Van Den Eede et al. 2004).
The Cartagena Protocol on Biosafety is the regulatory
framework subscribed by more than 100 countries in the
world and states the agreements for implementing common
procedures on biosafety as well as the rules and regulations
for safe trans-boundary movement of GMOs discussed
mostly in the Article 18, Paragraph 2, with the aim of
conserving biodiversity and environment (Pythoud, 2004;
Verastegui et al. 2004).
In addition, the activities related to the development and
implementation of the national standards, in the frame of
the Global Environmental Facility and World Bank (GEFWB) Project: “Capacity development for implementing the
Cartagena Protocol on Biosafety –Convention on
Biological Diversity in Colombia” aimed to the inter

institutional agreement and articulation of the normative
and adaptation of each of the points considered in the
Cartagena Protocol. The GEF-WB project has been a
scenario of interaction among the participant institutions in
search of the articulation and implementation of the
national normative under effect, related with the
implementation of the Cartagena Protocol that has impacted
decisively on the articulation of institutional capacities in
terms of normative frameworks that allow a better
functioning of the dynamics of innovation and new markets
(Verastegui et al. 2004).
During 2000, Colombia signed the Cartagena Protocol on
Biosafety to the Convention on Biological Diversity, a
legally binding instrument that enters into force in our
country by means of the Act 740 of 2002, implying the
creation of a biosafety system for the country (OAS and
OcyT, 2004). Within the context of the Cartagena Protocol,
specifically in the items related to the implementation of
rules and regulations on biosafety in Colombia, the country
already has an acting legislation in the items of uses and
applications of GMOs and its derivatives for agricultural,
animal and human consumption. Also are defined the
competent authorities, the Ministry for Agriculture and
Rural Development (MADR), Ministry of Environment,
Housing and Territorial Development (MAVDT), the
Ministry for Social Protection (MPS), and indirectly the
Ministry of Commerce, Industry and Tourism (MCIT) and
the Ministry of Foreign Affairs (National Chancellery) as
the national focal point for the Cartagena Protocol.
In the Ordeal 4525 of 2005, three National Technical
Committees on Biosafety were created as organizations
with the power to examine and evaluate the submitted
applications, advising on the issuing of administrative acts
that authorize the development of activities with GMOs.
This ordeal applies to the transboundary movement, transit,
manipulation and use of transgenic organisms, and
basically divides the competency of national authorities,
leaving the responsibility to Colciencias, in accordance
with the use of GMOs, which accompanies the MADR and
the Colombian Institute for Agriculture (ICA) in aspects
related to agriculture, livestock, fisheries, forestry and agro
industrial processes, the MAVDT in relation to the
environment; and the MPS and National Institute for the
Surveillance of Drugs and Food (INVIMA) in relation to
human health and feeds.
For food evaluation, the Specialized Court for Food of the
INVIMA was created, entity affiliated to the MPS, which
by the Ordeal 936 of may 1996 which makes the
evaluations that are scientifically pertinent for the approval
process for the use in the country of additives, of new
products developed by biotechnology and the other
products of the competence of the court. Additionally, the
ordeal 3075 of 1997 in its article 54 establishes that will be
special procedures for food obtained through third
generation biotechnologies and/or processes of genetic
engineering , with the purpose of awarding the sanitary
registry, previous study and favorable concept from the
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Revising Commission - Specialized Court for Food,
according to the Ordeal 936 of 1996.
The MPS by Resolution 00485 of March 2005 establishes
the technical regulations on the requirements for labeling or
tagging that must be accomplished by canned food and raw
materials of food for human consumption. This resolution
is currently under discussion and will enter in force by the
end of 2005. Article 5 of the resolution specifies the
information that food labels and tags must bear. Numeral
5.2.2 states that it must be declared on “any food or food
ingredient obtained by means of biotechnology, the
presence of any allergenic transferred from any of the
products listed in the literal paragraph of the present article.
When it is not possible to provide adequate information on
the presence of any allergenic through the label, the food
that contains the allergenic could not be commercialized”.
According to article 10, “irradiated food or food placed
under ionizing radiation and the ones obtained through
certain techniques of genetic modification or genetic
engineering, must accomplish with the specific regulations
for labeling that for its effect the National Government
issues”. Currently, the government is developing this
disposition for the labeling of GMOs for human
consumption.
The competent authorities designated have studied the
applications submitted for approving the use and
commercialization of GMOs and their products, which
involve studies on risk assessment, management and
monitoring. Since 1998 the CTN of Agricultural Biosafety
ICA has received and processed 12 applications, out of
which 9 have been approved, each one with its
specifications as a commercial crop, field trials under
contention and confined research. Regarding the studies on
risk assessment and the introduction into Colombia of
GMOs, between 2000 and 2001 the CTN started the
evaluation of the Bollgard® technology for the case of
cotton owned by Monsanto; it is the first case in the
country. In this evaluation two studies were made. From the
study of pollen flow it was concluded that gene transfer by
means of wind dissemination is statistically null (ICA,
2002). A second study concluded that the Bollgard®
technology had very significant effects on the pest targets,
without affecting the beneficial insects such as useful
arachnids needed in the pollination of the cotton flower
(ICA, 2003).
PUBLIC PERCEPTION
As new types of transgenic organisms, vaccines and
pharmaceutical products are developed and continually
introduced into markets, biosafety becomes the main focus
of public concern (Wang, 2006). There have been
controversies on GMOs release and consumption where
mass media have played the major role. Consumer
acceptance of GMOs is complex and diverse across cultures
(Blaine et al. 2002; McInerney et al. 2004; Bauer, 2005).
Countries such as USA, with an export tradition of

soybean, canola and maize, developed GM crops to
enhance their competitiveness. Regulation issued by the US
Food and Drug Administration (FDA) related to production
and labelling is objective and expeditious, while the EU has
created a complex regulation for GMOs (Vidal, 2003;
Fernández-Díez and Corripio Gil-Delgado, 2004; Herrick,
2005).
Between 1998 and 1999, EU invested an annual average
near to US$ 100 million on agrobiotechnologies
(Kalaitzandonakes, 2000), at the same time as the
application of rules and regulations on labelling for GMOs
trade was initiated, which was rejected by large food
trading companies as Carrefour and Marks & Spencer and
European citizens in overall (Vidal, 2003; Durant and
Legge, 2005). This situation resulted in a significant
reduction on soybean and maize imports from USA and in a
divided public opinion in Europe, rendering GMOs object
of a controversy among consumers.
McCluskey and Swinnen (2004) state that 90% of
consumers receive information on food and biotechnology
via press and television, but there is not any comprehensive
information body to ensure the creation of a risk public
perception. For instance, 45% in Canada (Einsiedel, 2000)
and 30.1% in the USA (Hornig, 2000) think that
biotechnology is risky. In the EU 63% of the citizens think
that decisions must be based on moral and ethical
considerations. On the other side, those who believe that we
have the right to exploit nature for human wellbeing (70%),
are prone to think that biotechnology and genetic
engineering could have a positive effect on life quality for
the next twenty years (Durant and Legge, 2005;
Eurobarometer, 2005).
Colombia is aware of the debate between the movements
that are trying to return to the ancestral agriculture by
promoting through green labels and certificates the
identification of organic products, and the movements that
promote the consumption of transgenic food that provide
benefits for the producers, consumers and the environment.
The public perception on biotechnology was analyzed in
Colombia through two different sources of information.
The first one, understood as the formal speech, transmitted
through the media and documents released by the
governmental institutions, which make opinion, inform,
take decisions and rule the activities that make use of
biotechnology. The second one, based on oral information,
includes the research groups, education institutions,
national and multinational companies, consumer
associations and environmental movements, that use
speeches that fundament the realities in the public sphere.
These types of studies have also been conducted in Europe
by means of surveys in order to open the public debate on
GMOs in the way as Pidgeon et al. (2005) did in Great
Britain.
During 2004 Agro-Bio gathered press information to study
the situation on the positions towards the GMOs. Of the 47
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opinion articles analyzed, 54% reveal a positive position,
while the remaining 46% is divided in equal parts between
negative and neutral. From the most representative titles,
we highlighted in the newspaper El Colombiano: “Cotton:
giant recovering”, (Feb. 23), “Genetically modified
organisms-GMOs”, (April 26); in the newspaper:
Portafolio: “Biotechnology and development”, (Feb. 25)
and “The debate on transgenics”, (Oct. 17); from El
Universal we highlight: “The century of biotechnology”,
(Jun. 8); in La República, “Insects and Bt” (Sep.6); and
finally from the newspaper El Tiempo we highlight:
“Biodiversity is not patentable” (Jun. 22) and “What's on
with biotechnology in Colombia?, by that time head of the
National Program on Biotechnology of Colciencias, and an
article written by Alfonso López Michelsen, former
President of Colombia and a key person in the political
sphere at the national level, and published in the opinion
column from the November 21, 2004 edition, entitled
“Positive results in Colombia: Agrobiotechnology in 2004”,
where he gives his point of view on the benefits that the
country has received thanks to policies promoting the
adoption of GM crops, especially the progress in cotton.
Regarding the second source of information, one of the
cases is the result of a research done by the Universidad del
Rosario that allows to conclude that the overall knowledge
of the citizens is little, and that from the semantic point of
view, interviewees associate biotechnology with food that
has been altered, manipulated and transformed, and that
have a connection to laboratories working on genetics,
where abnormal, artificial, good, improved, natural and
preserved produce are obtained (Perales, 2001). Another
study conducted by ICA during 2002 for the city of Bogotá,
shows that the attitude towards the consumption of GM
food is 42% positive and 12% indifferent.
The perception on the “chemicals” and the “transgenic
crops” is currently generalized in terms of the alteration of
the natural composition of food, and the associated
impression of risks to health that are brought along their
consumption (Perales, 2001). The election of a certain
organic produce, a transgenic produce, or one produced by
conventional methods is tightly related to different social
groups. While in the upper strata groups the decision
making is based on a wide spectrum of criteria, in the lower
strata the decisions are related to their limited economical
capacity, where the price is the main criterion. The former
could get access to organic produce, which have in the
country a restricted offer due to only 1% of farmed lands
with them and only 10% of their production destined to the
national markets, while the latter must get the more
accessible produce according to their income.
Globalization, the debate on food security and potential
risks of biotechnology, as well as strong pressures from
interest groups such as multinational companies and
environmentalists, all demand starting education
programmes similar to the United Nations University
Biotechnology Programme for LAC, to promote an open

dialogue among scientists, opinion leaders and mass media,
that would act as the basis to support the technological shift
during economic development (Braun, 2002).
In order to generate an objective public perception on
transgenics, it is necessary to have suitable information
sources showing scientific evidence. For this, there have
been activities such as workshops, meetings, seminars and
congresses at the national and international level, aimed to
different sectors of the society. Some of the main groups
that these activities are aimed to are government officers,
policy makers, media, professional associations, scholars
and the productive sector. During these meetings, several
topics such as the use and development of biotechnologies,
biosafety, risk management and assessment of GMOs, and
regulatory frameworks are discussed (Juanillo, 2001;
Verastegui et al. 2004).
INTELLECTUAL PROPERTY RIGHTS
Intellectual property is a legal system that provides
exclusivity rights to persons and companies for the
commercial exploitation of their creations and inventions.
The granting of Intellectual Property Rights (IPRs) has
been justified to assure the return of the inversion that is
made to develop an invention. This is especially critical
when dealing with new technologies, where biotechnology
has a protagonist role.
Brazil and other LAC countries have an immature national
innovation system where scholar and scientific progress
receive more support than industrial developments do,
particularly due to the construction process of a normative
framework on intellectual property (Coutinho et al. 2003).
The protection of intellectual property rights in agricultural
and pharmacy biotechnology is also the cornerstone of the
dispute about bio-piracy. The international protection of
intellectual property has been a contentious issue between
developed and developing countries (Kerr et al. 1999;
Forero-Pineda, 2006).
The first patents in modern biotechnologies appeared
during the 80's, when the patent to recombinant DNA
technology was granted in the USA to Stanley Cohen and
Herbert Boyer, which has given more than 200 licenses to
pharmaceutical and biotechnological companies and
received more than US$ 100 million in royalties
(www.genome.gov/Pages/Education/Kit/main.cfm?pageid=
6). Pray and Naseem (2005) show how patents on genetic
transformation techniques stimulate private investment and
reveal how benefits derived from patenting exceed the
costs. However, there have been conflicts regarding the
protection of intellectual property rights on genetic
transformation technologies, especially in the case of viral
vectors, Agrobacterium, and other bacteria, among
governmental institutions, universities and the private
sector (Chung et al. 2006).
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It is important to mention that at the World Intellectual
Property Organization (WIPO), a conflict arose in 2000
between the objectives of the Convention on Biological
Diversity (CBD) and the Legal Aspects of Intellectual
Property Relating to Trade (ADPIC), WTO-(Aspects des
droits de propriété intellectuelle qui touchent au commerce)
around the discussion on the Patent Law Treaty (PLT), that
led to the creation of an Intergovernmental Committee on
Genetic Resources, Traditional Knowledge and Intellectual
Property. Also in the Committee on Trade and Environment
(CTE) and the ADPIC Council of the WTO there have been
discussions, especially referring to the article 27.3 b) that
discusses two aspects of patentability. The first one
excludes patents on plants and animals, including those
genetically modified, as well as animal breeds and plant
varieties. The second one includes the obligations of the
countries to guarantee the protection of microorganisms,
non-biological processes, microbiological processes, and
plant varieties through either patents or an effective sui
generis system, or a combination of both (Vivas, 2001).
The majority of innovations on plant biotechnology are
subject to be patented, even that the coverage range varies
considerably according to the country and the technology.
The patents are used to protect biotechnological tools,
reagents, genetic sequences, and transformation,
regeneration and diagnosis processes. The obtainment of a
GMO includes the insertion of a construct containing a
gene of interest, a selection marker gene, a promoter, and
other sequences that could be patented. The insertion can be
achieved by means of a transformation method that can be
patented if it has novelties when compared to the original
method, whether using equipment or any other material for
which an exception can be done with a research activity.
Obtaining a patent on a new gene does not guarantee the
freedom to operate when other technologies or processes
could be used for the gene of interest to work in the plant.

surgical processes for the treatment of humans or animals,
neither the methods of diagnosis applied to human beings
or animals.
In Colombia the CAN disposition is ruled by the Decree
2591 from December 13, 2000 and the regulating resolution
210 from January 15, 2001. The IPRs are managed by the
Surveillance of Industry and Commerce (SIC), adhered to
the MCIT, which in turn is in charge of giving the patents
and registration of marks. By means of Law 243 of 1995
plant breeder's rights were established and in 1996 the
country adhered to the act of International Union for the
Protection of New Varieties of Plants (UPOV) of 1978. The
legal framework on IPRs is basically given by the Andean
decisions 345 for the UPOV and 486 for industrial
property. Within the analysis it should be taken in account
what was agreed in the ADPIC agreement and the world
context. It should be especially considered the aspects
related with genetic material, derived products and the non
tangible component associated with them.
Plant breeder's rights have a more limited coverage than
patents because they only protect the variety, but not the
obtainment procedures nor its uses. For a variety to be
subject to protection it must have the following
characteristics: novelty, which means it has never been
commercialized;
distinctiveness,
which
can
be
differentiated clearly from other known varieties,
uniformity and stability. The time coverage of the
protection is 15 years for short-cycle crops and 20 years for
permanent crops.

The regime of patents affects biotechnology from its use in
plant improvement by means of hybridization to the
development of transgenic plants. The technologies for the
diagnosis and the equipment and procedures used to study
the genomes are susceptible of patenting. Nevertheless,
when a new variety could not be a novelty or protected
genetic material, if this development is related with the use
of techniques or processes, it could be subject to licensing
or restriction for plant breeder's rights.

According to SIC, plants and genes are not susceptible of
patenting in Colombia, but non-plant GMOs and specific
processes made by microorganisms can both be patented.
That means the biotechnological processes that imply the
use of biological material for the production or
transformation of products as is the case of fermentation,
are patentable. Equally are patentable the procedures to
obtain transgenic plants, a plant cell that has been
transformed, nevertheless, the complete transgenic plant is
not, neither any of its reproductive structures. Modified
genes, recombinant DNA, cDNA, vectors that hold genes
and do not exist as such in nature, and cells with foreign
genes are all patentable in Colombia.

In the same way, and according to what is stated in article
20 of the Decision 486 of the CAN, it is considered that
inventions whose commercial exploitation on the territory
of the respective member country makes an attempt against
public order, moral, health or life of people or animals, or
the preservation of plants or the environment, are not
patentable. Finally, are not subject to patenting, plants or
animals and essentially biological procedures for the
production of plants and animals that are not non-biological
nor microbiological procedures, neither the therapeutic or

Finally, the challenges on intellectual property derive from
how to harmonize the purposes of science, industry and
society: a scientific development that generates
Basicknowledge, with an application beneficial for
improving life quality for humankind; an industry that
makes innovations and has a compensation system for its
investment; and a vigilant society receptive to innovations
that are at its reach and constitute a source of social and
economical well-being.
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ACCESS TO GENETIC RESOURCES
The United Nations Environment Programme (UNEP)
promoted the creation of the CBD, signed by 150
government leaders in 1992. “The Convention recognizes
that biological diversity is about more than plants, animals
and micro organisms and their ecosystems - it is about
people and our need for food security, medicines, fresh air
and water, shelter, and a clean and healthy environment in
which to live” (CBD, 1992). One of the main commitments
contained in the CBD, which was ratified by Colombia by
means of the Act 165 of 1994, is the one referred to the
creation by each country of conditions enabling access and
conservation of genetic resources. The CBD states in its
objectives that an adequate access to genetic resources
should be allowed and appropriate transference of
technology required for investigating these resources
should be facilitated.
Colombia recognized the Andean Decision 391 of 1996 to
establish a common regime of access to genetic resources,
understanding for genetic resources “any material of
biological nature containing genetic information of actual
or potential utility or value” and for access “obtainment and
utilization of genetic resources conserved in situ or ex situ,
their derived products, or -whether the case- their intangible
components, with the purpose of research, biological
prospecting, conservation, industrial application or
commercial use.”
Colombian flora is legally protected by means of the Act
299 of 1996 and botanic gardens are regulated as
scientifically organized collections of living plants. Botanic
gardens are enabled to manage herbaria and plant
germplasm in the form of genebanks (or seedbanks), shall
conduct permanent programmes on basic research,
education, and ex situ and in situ conservation. One of their
major goals is genetic diversity conservation. In addition,
Article 16 defines the activities to be carried out by the
Colombian National Herbarium-Natural History Museum
of the Instituto de Ciencias Naturales, Universidad
Nacional de Colombia, the herbarium of the Instituto de
Investigación de Recursos Biológicos Alexander von
Humboldt along with all the other official herbaria, as well
as those affiliated to the Colombian Association of
Herbaria.
Besides, Decree 1603 of 1994 orders the Instituto de
Investigación de Recursos Biológicos Alexander von
Humboldt to keep gathered the biological collections
resulting from scientific plant collecting permits and those
obtained by regional environmental agencies and other
research institutes ascribed to the MAVDT. The Instituto de
Investigación de Recursos Biológicos Alexander von
Humboldt within a work leaded by Ricardo Torres in 2004,
identified 25 germplasm banks, 13 botanic gardens and 36
herbaria, totalling 22,750 germplasm accessions, 14,490
accessions container in botanic gardens, and 1,344,000
exsiccates.

Worthy to note is the fact that the country exhibits the
highest biodiversity index (0.935) when compared to
Mexico (0.928) and Brazil (0.877), rendering Colombia a
megadiverse country par excellence (Roca et al. 2004).
Despite, the country had some difficulties to make good use
of this advantage. Calle (1996) described some of the
technical, legal and sociocultural difficulties that Colombia
have to face on the access to genetic resources, and ZerdaSarmiento and Forero-Pineda (2002) described some
aspects in the relationship between large firms and
traditional knowledge in ethnic groups in some LAC
countries that will be taken into account.
CONCLUDING REMARKS
It is well known that one of the potentials that Colombia
has in the agricultural ambit is on its large biodiversity and
variety of climatic levels and altitudinal ranges, but its
sustainable use will occur only after the potential species
and its market niches have been positively identified, to
permit the country to be competitive at the national and
international markets, solving problems especially for food
and pharmacopoeia. The production and marketing of
agricultural products and natural resources demands today,
more than ever, certifications, guarantees of plant health,
resistance to biotic and abiotic factors, innocuousness and
highly productive performance, and also the development
of productive chains allowing to hold demands in time.
This is how the exposed cases in Colombia allow seeing the
way on how networks were created and consolidated
among heterogeneous actors, where science and technology
achieved their contribution for the inclusion of small
producers in the dynamics of global competition with the
use of biotechnology (Orozco and Chavarro, 2006).
Nevertheless, there is still much to be done, especially in
the sustainable articulation of productive chains and the
creation of competitive sustainable advantages making use
of biotechnology as a mechanism for innovation.
The present study identifies three key aspects for
agricultural biotechnology development in Colombia: 1) a
substantial investment increase, which should be focused
on the obtainment of patentable industrial applications
utilizing biodiversity and genetic resources; 2) an effort
increase of governmental and non governmental institutions
in implementing and applying regulations on biosafety,
intellectual property rights and access to genetic resources,
by stimulating investment and innovation; and 3) providing
opportunities for open discussion and wide dissemination
of information that will favour building an objective public
perception and thus progressing towards a decision-making
capacity of consumers and the general public.
It is also clear that the only way to overcome many of the
limiting factors that have been faced by the potential use
and development offered by biotechnology in a country like
Colombia, is through a state policy that overcomes the
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changes generated in each government, and this is why the
policy proposal Visión Colombia II Centenario 2019, which
contains a chapter entitled “Making use of biotechnology,
biodiversity and genetic resources” is the opportunity to
achieve biotechnology to be projected in the long term and
be inserted into the productive systems and environmental
sustainability, generating impacts especially for small
producers, understood as the increment of their possibilities
to get access to a better life quality, the enjoyment of
wellbeing and to expand their possibilities of freedom in
the process of human development. The key point of this
policy is to generate added value to biodiversity and
promote the industrial development of products,
emphasizing on patent obtainment by research groups and
companies.
Colombia requires a multisectorial institution a) facilitating
the incorporation of benefits derived from biotechnology in
productive systems by enabling biotechnology transference
and linkage, b) conducting a permanent monitoring of
activities, their impact and inclusion into various sectors of
application, and c) providing advisory on intellectual
property, technological transference, biosafety, public
perception, access to genetic resources and markets. It is
likewise required from such an institution the coordination
of policy design and implementation based upon
prospective
surveys,
exercises
on
technological
surveillance, market surveys and sociocultural analyses.
The information compiled through interviews, information
systems and bibliography sources allowed us to make an
evaluation of the generation, application, implementation
and use of agricultural biotechnology by different social
actors that through policies, programs, cooperation
networks and transference activities, have made possible to
incorporate biotechnology into some agricultural
productive systems in the country (Schuler and Orozco,
2005).
The study cases developed by many LAC countries, as an
initiative of REDBIO/FAO, will allow to know the
enormous potential that these countries count with, to bring
together the generating actors of science and technology, so
that through an associated work, supervised by
technological assistance, LAC may represent an integrated
model of technological development, not only for
agricultural biotechnology, but also for the other areas into
which there is applicability such as health, environment and
industry. This study is inscribed into the general frame of
contributions that have been produced with the aim to
analyze the strategy that integrates science, technology and
society, as the engine for the development of nations.
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