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The international scenario for biotechnology showsa
rapid tendency at industrialized countries in the
increase of publications, patents, enterprises andovel
solutions for the industry, the environment, healthand
agriculture. Nevertheless, Colombia has an importan
delay in relation to the international scientific
development and the capacity to generate wealth and
services for its productive systems. This delay haseen
one of the concerns of the country's policy duringhe
last years, and more precisely since 2002, when ftre
first time biotechnology was included in a National
Development Plan as one of the mechanisms for
competitiveness and the use of biodiversity and getic
resources. This paper is the result of a survey cdncted
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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/FAOQ).

The command of skills on classic biotechnologies in
Colombia has allowed the strengthening of capagitie
especially with micropropagation and cell and tissu
culture. Nevertheless, the transition towards moder
biotechnologies has been difficult, especially doethe
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scarcity of financial resources and the access éw n (6.7% of total), United Kingdom with US$ 705 miltie
technologies and specialized knowledge. Neither thas (7.8% of total) and France with US$ 560 millionsving a
country a critical mass of economists, managers ang.4% of the total of governmental investment in R&D
lawyers to integrally support the processes ofrtetdgical  follow the list with the largest assigned budgetr fo

supervision, competitive intelligence, market asces piotechnology according to statistics of OECD (Van
national regulations and international treatiesntellectual  Beyzekom, 2001).

property rights and biosafety.

) - The situation in countries members of the OECD atva
The attention that necessities of small producesed/e,  striking difference between USA and EU. Accordirg t
together with the improvement of the intellectuedbgerty  gata provided in 2001 by the consultant compan&and
rights, public perception and biosafety framework O vyoung, USA investment in R&D was € 11.400 million
genetically modified organisms (GMOs) for human anq2 79, of DGP) whilst EU investment was € 4.977 ioil
animal consumption, are some of the fields on whigh (1 895, of DGP). There are 1,262 companies in USA
should be working in the country through internaéib  totalling 162,000 employees and 6.7% of them avelired
networks, with an aim to reach the benefits that 06 5 research, in contrast to 1,570 companies in Eth w

modern biotechnology brings along, as some resesscéh g1 000 employees, 2.5% of them conducting research
this field have highlighted (Watal, 2000; Spielmenal. (st and Young, 2001).

2006). In this way, the current technological gagsting

between countries of the South and the North cdild | the compendium of biotechnology statistics of GBE
bridged (Huete¢rez et al. 2001; Byerlee and Fischer, gifferences can also be observed. The first onghés

2002; Tollens et al. 2004). amount of investment in risk capitals in biotechuyy,
which goes up to US$ 1.182 millions in the USA, &ifslh
GENERAL BIOTECHNOLOGY INDICATORS 687 millions for the EU during 1999. The bioengirieg

products reached that year up to 1% of the totpbes of
Since 1999, organizations such as the Organizeflon YSA with a total amount of US$ 1.340 millions. itsport
Economic Co-operation and Development (OECD) aed thof products from OECD countries, especially from
Organization of American States (OAS) began to dEMp Belgium, France, Switzerland and The Netherlandsewe
statistics to describe the situation of the coestithat are that same year of US$ 970 millions. Its most imauairt
developing biotechnologies. A general view showat th commercial partners where most of the exports ant ®

countries in Latin America and the Caribbean (LA@)/G include: Be|gium, ‘]apan, Canada and Germany (Van
significant gaps with countries of the North, espl¢ in Beuzekom, 2001).

patterns of patenting and licensing technologiesl tnat
the transferal of biotechnologies is of vital im@mce, This indicator allows analyzing the degree of tedtbgical
especially those biotechnologies developed for thelelay resulting from the efforts of countries suah
agricultural sector (Testa, 2002; Heisey et al. 200 Colombia, where it represents approximately US$ 1.8
Thumm, 2005; Chan, 2006). millions (constant Colombian pesos as in 2003. Brge
rate 1 US$ = $ 2.200 Col) and 3.7% of the total
In LAC countries, measurements mainly include thegovernmental investment of the National Biotechgyglo
analysis of the capacity of groups and researchegn Program (NBP) made through Colciencias during 199,
their working fields, the number of enterprises @hé during the following years the tendency remainegatige,
market perspectives, whereas the statistics of OECkeaching in 1999 almost US$ 780.000 and 4.8% (OCyT,
measure mainly the private investment, the germradf  2004). This situation somehow explains why Colombia
investor's capital in terms of new companies, moaegt reports 8 patents granted to research groups assdaiith
employment, and the obtainment of patents amongroththe NBP (OCyT, 2004), whereas the USA already hatkm
indicators, which are not so representative fodws to the than 3.600 patents and Canada more than 500 dthing
differences in economies and development systems. year 2000 (Van Beuzekom, 2001). It could be said the
relation between the investment in biotechnologg &éme
An indicator to analyze the state of biotechnolagythe  number of patents is more than US$ 2 million peepiain
countries is a function of the investment made ifsr the USA, US$ 640.000 in Canada and US$ 22.000 in
developments and products. The United States ofriéme Colombia.
has a much higher investment tendency in relatootter
countries. In 1997, the industry invested arouné @00 On the other hand, the development of biotechnoliogy
millions, being 3.7% of the total investment fosearch LAC has been characterized by being a repetitiveleho
and development (NSF, 2004), and as for 2001 ibnted  where the research projects do not correspond eadhl
that investment of industry in research and devekt of needs of production and food security, and hasialéwel
biotechnology reached US$ 16.400 millions, représgn of innovation and scientific creativity. Only 2% toof 30
10% of the total investments in science and teduyl scientific articles of high impact on biotechnologgme
(U.S. Department of Commerce, 2003). European c@snt from laboratories based within the region (Izqueesshd De
such as Germany, with more than US$ 1.000 millionda Riva, 2000), despite LAC possessing important
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biodiversity resources to develop innovative pradifRoca facilitate the discussion on the risks and benebfs
et al. 2004). biotechnology for the region (OAS et al. 2003).

THE STATE OF BIOTECHNOLOGY IN LATIN  The fourth study was financed by OAS and publishgd
AMERICA AND THE CARIBBEAN the Colombian Observatory of Science and Technology
(OCyT), presents statistics from Colombia, CostzaRi

Bourinbaiar (2006) - recently - reviewed OIeve'Olomemﬁ\/lexico and Venezuela together with the commentsfro

achuta_ved ozts;dehll_ELrJ]tﬂ:jat were pres:(sjnted _at;heﬂl_(m different experts on the construction of indicatars
meeting and highighted progresses done in Argal biotechnology. In the different comparisons madehwi

Chile among LAC countries. A comprehensive revieasw 5gudividuals dedicated to R&D, research faciliti&gining

En?ertakego(l;;sedd Ogoofgveb mpoﬁ_elmtt bIOOkS p_ubll_she rograms, projects and products, there is an evidek of
etween an y multilateral organization univocal usage of the notion of biotechnology, ehih

Shox:?g c_cr>] n:p?r:lsonfs ahdngﬁgee:%n?:shimgn%;e::?l L some countries activities of second generation are
CO:J.t. |<|as 'It f. 58. sufet mmer bi gd__b nﬁl accounted, and in other countries only the projects
political situation, biosafety, commerce, biodivrsa involving the wuse molecular biology and genetic

international markets. engineering are accounted (OAS and OCyT, 2004).

The first study, made by CamBioTec in 14 Latin Aio@n
countries, Argentina, Bolivia, Brazil, Chile, Colbima,
Costa Rica, Cuba, Ecuador, Guatemala, Mexico, Per
Paraguay, Uruguay and Venezuela, clearly showsftiat
2002 the biotechnological industry was represebted32
companies (including less than 20 companies in th
agricultural sector in countries of the Andean Camity

of Nations (CAN)), where the most outstanding dre t
BioMinas cluster in Brazil, the agro biotechnolagipole

of the National Institute of Agricultural Technolpg ; : .
: . = considered optimal to make use of biotechnology and
(INTA) from Argentina and the Western Biotechnolcegi o . . . . .
. L . ty. R the financial tendencide &t
Pole (Polo Biotecnolégico del Oeste) in Cuba. ThebIOd'VerSIy egarding the financial tendenci¢w study

companies mostly involved with the agricultural teeare reports that from the 22 groups selected from twe f
) ; . . . . tries that get ly f fi rch, they on
in the fields of cell biology and microbiology, it countries that get yearly funds for research, they

. ; . average US$ 97.500, within a range from US$ 30100
emphasis on the propagation of plant materialsoteet USS$ 1.5 millions (CAF, 2005)
cost and time production. Regarding national retgpria ' ' '

fo_r the protectlon of mtellectu_al property rlght_s, In the Network for Technical Cooperation in Agricubl
microorganisms can be patented in Brazil and Mexicogjgtechnology in Latin America and the Caribbean
while in Chile it is possible to patent biotechrgittel (REDBIO/FAO) there are four case studies at théonat
processes (CamBioTec, 2003). level for Argentina, Bolivia, Ecuador and Peru #afalie at
www.redbio.org/estud_casos.htm. According to these
From the second study, financed by Iberoamericagr@m  studies, we can see in the case of Argentina thoatenm
for the Development of Science and Technology (CBYE biotechnology has had an enormous influence from
during 2003, it can be concluded that while thearigj of  multinational companies controlling the market of
researchers work in the agricultural sector, intions are transgenic seeds, and that there has been imppr@gress
not so representative when compared to the phautiege on surface area cultivated with GMOs (Diamante and
sector. It also shows that one of the topics whie Izquierdo, 2004). Bolivia shows very little progse#n
policies of the countries (with the exception obBit) have biotechnology, especially on laboratories involvén
had less result is in the creation of new entegpriwith a  research, enterprises involved in agricultural poed
biotechnological base. This is due to the shortafe marketing and as licenses for access to genetoumess
monetary resources and the lack of continuity i® th (Avila and Izquierdo, 2006). Ecuador, on the otside, has
national programs and plans (REVYDET, 2003). had some progress in the research on Andean rooks a
tubers and on tree tomato but nevertheless, itgress
The third one, published in 2003 by OAS, CamBioTe, have been very limited, especially with the introiifon of
USA Embassy in Chile and the Chilean GovernmentGMOs and the use of biodiversity and genetic resesir
shows the results on different topics related t@ th(Wendt and lzquierdo, 2003). Finally Peru has omhe
application of the Cartagena Protocol and foodsvddr request for introducing a GMO from the Internationa
from genetically modified plants. The study showsPotato Center (CIP), and its progress at the iniiital and
experiences that allow us to have an overview @& thpolitical levels has not allowed yet the strengthgrof the
situation, the perspectives and challenges thatemmod capacities needed for the effective use of the niate
biotechnology brings to agriculture and it pretertds represented in biotechnology (Pastor, 2004).

Finally, during 2005 the Andean Development Corfiore
L(,CAF) produced an analysis of the markets and dtgsic

of the five countries of the CAN, to make use of
biodiversity. From the CAF's study it can be highted
that from the 567 research groups from the fiveigpant
Sountries, half of them work for the agriculturactor.
According to the indicators developed by Dr. WittidRoca

for the CAF, the Andean region has reached a 52% of
development of the scientific and technological awaty
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About the current capacity of the LAC, the data kan institutional agreement and articulation of the mative
CATBIO from the Network for Technical Cooperatiom i and adaptation of each of the points consideredh@
Agricultural Biotechnology in Latin America and the Cartagena Protocol. The GEF-WB project has been a
Caribbean (REDBIO/FAO), founded in 1991, providesscenario of interaction among the participant totiins in
information on 738 laboratories located in governtag ~ Search of the articulation and implementation o€ th
private and academic institutions from 32 countireshe ~ hational normative under effect, related with the
region, and from 4300 professionals working in areamplementation of the Cartagena Protocol that gsacted
related to research, regulation, extension, eduragind decisively on the articulation of institutional @mjities in

diffusion of biotechnology, all of them integratéa the ;ermﬁ Qf n?rtr;]at(;ve frgme\:‘vprks tthat a”O?W ahet;etter
moduleprofREDBIQ unctioning of the dynamics of innovation and newarkets

(Verastegui et al. 2004).

BIOSAFETY: PROGRESS IN LEGISLATION ) .
During 2000, Colombia signed the Cartagena Protocol

Social, economic and ecological implications whenBiosafety to the Convention on Biological Diversity
adopting biotechnologies and regulatory framewooks legally binding instrument that enters into forae our
biosafety have been subject to analysis especialign ~Country by means of the Act 740 of 2002, implyirig t
dealing with agricultural applications of LAC coums Creation of a biosafety system for the country (O&®i
(Ramirez, 2003). However, the weak inherent reguyat ©OCYT, 2004). Within the context of the Cartagenatégol,
policies have promoted more scientific progresbamthan ~ SPecifically in the items related to the impleméioia of

industrial applications in the LAC region (Solleimnd 'ul/es and regulations on biosafety in Colombia,dbentry
Galvez, 2002). already has an acting legislation in the items sdésuand

applications of GMOs and its derivatives for agitigral,

Assessments of potential risks that GMOs could geee 2animal and human consumption. Also are defined the
for human health, food and the environment are maken ~ COMPetent authorities, the Ministry for Agricultumnd

as part of biosafety studies. The risk assessnienilé be ~Rural Development (MADR), Ministry of Environment,
made on the properties of the product, indepengefithe ~ Housing and Teritorial Development (MAVDT), the
techniques used for its development. The risks Ishbg ~ Ministry for Social Protection (MPS), and indirectthe
evaluated in relation to the characteristics oftthasferred  Ministry of Commerce, Industry and Tourism (MCIThca
gene and the properties of the plant or receptigargsm, the er_ustry of Fore_|gn Affairs (National Chancelg as
and the specific ecosystem where the transgenic beil the national focal point for the Cartagena Protocol

introduced. Another accepted principle, especially In the Ordeal 4525 of 2005, three National Technica

European countries, is the so called Cautionargcipiie, C : osaf d e
hich the inexistence of evidence on the poaéhtirms ommittees on Biosafety were created as organitio
onw with the power to examine and evaluate the subdhitte

is not a reason not to make the standards considergppiications, advising on the issuing of admintbteaacts
necessary to prevent their occurrence (Torres, )199%that authorize the development of activities witMGs.
Studies have been carried recently on pollen flmmfBt  This ordeal applies to the transboundary moventeantsit,
maize (Peterson et al. 2006) and flow of geneserdnfy ~Manipulation and use of transgenic organisms, and
resistance to insects, diseases and herbicidesymaith ~ Pasically divides the competency of national authes,

leaving the responsibility to Colciencias, in aatarce
potato, tomato, eggplant, cabbage, pepper and dueum with the use of GMOs, which accompanies the MADH an

have been subject to risk assessment (Ram and Pfasgu the Colombian Institute for Agriculture (ICA) in pects
2004) especially in Europe, where concern on GMSs irelated to agriculture, livestock, fisheries, fargsand agro
evident (Van Den Eede et al. 2004). industrial processes, the MAVDT in relation to the
environment; and the MPS and National Institute tfoe
The Cartagena Protocol on Biosafety is the regufato Surveillance of Drugs and Food (INVIMA) in relatido
framework subscribed by more than 100 countrieshin human health and feeds.
world and states the agreements for implementimgneon
procedures on biosafety as well as the rules agulatons
for safe trans-boundary movement of GMOs discusse
mostly in the Article 18, Paragraph 2, with the aoh
conserving biodiversity and environment (PythoudD4
Verastegui et al. 2004).

For food evaluation, the Specialized Court for Faddhe
INVIMA was created, entity affiliated to the MPShigh

y the Ordeal 936 of may 1996 which makes the
evaluations that are scientifically pertinent foe tapproval
process for the use in the country of additives,nefv
products developed by biotechnology and the other
In addition, the activities related to the devel@mmand Products of the competence of the court. Additipnahe
implementation of the national standards, in themie of ordeal 3075 of 1997 in its article 54 establistes will be
the Global Environmental Facility and World Bankgs ~ SPecial procedures for food obtained through third
WB) Project: “Capacity development for implementithg ~ 9eneration biotechnologies and/or processes of tigene
Cartagena Protocol on Biosafety —Convention orengineering , with the purpose of awarding the taayi
Biological Diversity in Colombia” aimed to the imte registry, previous study and favorable concept friire
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Revising Commission - Specialized Court for Foodsoybean, canola and maize, developed GM crops to
according to the Ordeal 936 of 1996. enhance their competitiveness. Regulation issuetidyyS
Food and Drug Administration (FDA) related to protian
The MPS by Resolution 00485 of March 2005 estabtish @nd labelling is objective and expeditious, while EU has
the technical regulations on the requirementsdbeling or ~ ¢réated a complex regulation for GMOs (Vidal, 2003;
tagging that must be accomplished by canned foddraw Fernadndez-Diez and Corripio Gil-Delgado, 2004; fd&rr
materials of food for human consumption. This reSoh 2005).
is currently under discussion and will enter incioby the
end of 2005. Article 5 of the resolution specifid®e
information that food labels and tags must beannbial
5.2.2 states that it must be declared on “any foofbod
ingredient obtained by means of biotechnology, th
presence of any allergenic transferred from anythaf
products listed in the literal paragraph of thesprd article.
When it is not possible to provide adequate infagromaon
the presence of any allergenic through the lalhel, food
that contains the allergenic could not be comméreid”’.
According to article 10, “irradiated food or foodaped
under ionizing radiation and the ones obtained ufho
certain techniques of genetic modification or genet
engineering, must accomplish with the specific fegons
for labeling that for its effect the National Gomerent
issues”. Currently, the government is developings th
disposition for the labeling of GMOs for human
consumption.

Between 1998 and 1999, EU invested an annual awerag
near to US$ 100 milion on agrobiotechnologies
(Kalaitzandonakes, 2000), at the same time as the
application of rules and regulations on labelliog GMOs
Srade was initiated, which was rejected by largedfo
trading companies as Carrefour and Marks & Speaodr
European citizens in overall (Vidal, 2003; Duramida
Legge, 2005). This situation resulted in a sigaific
reduction on soybean and maize imports from USAiarad
divided public opinion in Europe, rendering GMOgeaib

of a controversy among consumers.

McCluskey and Swinnen (2004) state that 90% of
consumers receive information on food and bioteldgyo
via press and television, but there is not any ceimgnsive
information body to ensure the creation of a risklic
perception. For instance, 45% in Canada (Einsiex{#)
and 30.1% in the USA (Hornig, 2000) think that

. I o e
The competent authorities designated have studied tblotechnology Is risky. In the EU 63% of the citizethink

apolications submitted for approving the use anc}hat decisions must be based on moral and ethical
PP L PP 9 -, considerations. On the other side, those who belieat we
commercialization of GMOs and their products, which

1 I 0
involve studies on risk assessment, management ah ve the right to exploit nature for human welllge(A0%),

o . . . e prone to think that biotechnology and genetic
monitoring. S'Uce 1998 the CTN of Agrlcult_ural_ Bidety engineering could have a positive effect on lifalgy for
ICA has received and processed 12 applications,obut the next twenty years (Durant and Legge, 2005;
which 9 have been approved, each one with it%urobarometer 2005) ' ’
specifications as a commercial crop, field trialsder ' '
contention and confined research. Regarding traiestuon Colombia is aware of the debate between the movismen
risk assessment and the introduction into Colomtfia . .

GMOs, between 2000 and 2001 the CTN started thi'al @ré trying to retum to the ancestral agrigeitby

evaluation of the Bollgard® technology for the casfe promoting through green labels and certificates the
cotton owned by Monsanto; it is the first case e t identification of organic products, and the movetadhat

country. In this evaluation two studies were magem the ~Promote the consumption of transgenic food thavideo
study of pollen flow it was concluded that genansfar by benefits for the producers, consumers and the @mvient.
means of wind dissemination is statistically nuiCA, . . . .
2002). A second study concluded that the Bollgard@lN€ public perception on biotechnology was analyzed

technology had very significant effects on the fiasgets, Color_nbia through two different sources of infor_mati
without affecting the beneficial insects such asfuis | N€ first one, understood as the formal speechsinited

arachnids needed in the pollination of the cottmwér through the media and documents released by the

(ICA, 2003). governmental institutions, which make opinion, mmho
’ take decisions and rule the activities that make aob
PUBLIC PERCEPTION biotechnology. The second one, based on oral irdtam,

includes the research groups, education institafion

As new types of transgenic organisms, vaccines antaatlon.all and multln_atlonal companies, consumer
pharmaceutical products are developed and Conmlmassomatlons and enwronmental__mo_vements, that use
introduced into markets, biosafety becomes the rfwins ~ SPeeches that fundament the realities in the pupliere.

of public concern (Wang, 2006). There have beerfhese types of studies have also been conductedrope
controversies on GMOs release and consumption wheRY means of surveys in order to open the publicatiebn
mass media have played the major role. ConsumésMOs in the way as Pidgeon et al. (2005) did inaGre
acceptance of GMOs is complex and diverse acrdeges  Britain.

(Blaine et al. 2002; Mclnerney et al. 2004; Bawf05). During 2004 Agro-Bio gathered press informatiorstady
Countries such as USA, with an export tradition ofthe situation on the positions towards the GMOstHef47
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opinion articles analyzed, 54% reveal a positiveifimn,  dialogue among scientists, opinion leaders and maska,
while the remaining 46% is divided in equal parésween  that would act as the basis to support the teclgiabshift
negative and neutral. From the most representaities, during economic development (Braun, 2002).

we highlighted in the newspaper El Colombiano: tGot

giant recovering”, (Feb. 23), “Genetically modified |y order to generate an objective public perception
organisms-GMOs”, ~ (April 26); in the newspaper: yanggenics, it is necessary to have suitable rimition
Portafolio: “Biotechnology and development’, (F&2b) o4 rces showing scientific evidence. For this, dheave

and “The debate on transgenics”, (Oct. 17); from E o ; :

Universal we highlight: “The century of biotechngﬁ}dﬂ, csﬁnrgggt\a”s“i tshL:aCIr11a6tlisorﬁ?tﬁg%ﬁ?érr:ei?c:wgiggmﬁ
(Jun. 8); in La Republica, "Insects and Bt (Sep.&)d diffegrent sectors of the society. Some of the rrgxiteuups
finally from the newspaper El Tiempo we highlight that these activities are aimed to are governméittecs,

“Biodiversity is not patentable” (Jun. 22) and “Whkaon . | . S
with biotechnology in Colombia?, by that time hexidche ~ Policy makers, media, professional associationbplses

National Program on Biotechnology of Colcienciasgan and the productive sector. During these meetinggersl
article written by Alfonso Lépez Michelsen, former topics such as the use and development of bioténgies,
President of Colombia and a key person in the ipalit biosafety, risk management and assessment of Gls@s,

sphere at the national level, and published indpimion  regulatory frameworks are discussed (Juanillo, 2001

column from the November 21, 2004 edition, entitledverastegui et al. 2004).

“Positive results in Colombia: Agrobiotechnologya@04”,

where he gives his point of view on the benefitst tthe INTELLECTUAL PROPERTY RIGHTS

country has received thanks to policies promotihg t

adoption of GM crops, especially the progress ihoto Intellectual property is a legal system that presid
exclusivity rights to persons and companies for the

Regarding the second source of information, onghef commercial exploitation of their creations and intiens.

cases is the result of a research done by the thnilzel del The granting of Intellectual Property Rights (IPR®s

Rosario that allows to conclude that the overaiwledge been justified to assure the return of the inverdiuat is

of the citizens is little, and that from the senamoint of made to develop an invention. This is especiallyicet

view, interviewees associate biotechnology withdfabat when dealing with new technologies, where biotetmo

has been altered, manipulated and transformed,tizatd has a protagonist role.

have a connection to laboratories working on geseti

where abnormal, artificial, good, improved, natueald Brazil and other LAC countries have an immatureoméai

preserved produce are obtained (Perales, 2001)thano innovation system where scholar and scientific prsg

study conducted by ICA during 2002 for the cityBafgota, —receive more support than industrial developmengs d

shows that the attitude towards the consumptiorGbf  particularly due to the construction process obamative

food is 42% positive and 12% indifferent. framework on intellectual property (Coutinho et 2003).
The protection of intellectual property rights igrigultural

The perception on the “chemicals” and the *“tranggen and pharmacy biotechnology is also the cornerstdribe

crops” is currently generalized in terms of theewdtion of  dispute about bio-piracy. The international prdtectof

the natural composition of food, and the associatethtellectual property has been a contentious idmtereen

impression of risks to health that are brought gltimeir  developed and developing countries (Kerr et al. 9199
consumption (Perales, 2001). The election of aatert Forero-Pineda, 2006).

organic produce, a transgenic produce, or one pexiby
conventlonal_ me_:thods is tightly related to dlffetrmual_ _The first patents in modem biotechnologies apmbare
groups. While in the upper strata groups the detisi g, ing the 80's, when the patent to recombinant DNA
making is based on a wide spectrum of criterigh@lower technology was granted in the USA to Stanley Coduexh
strata the decisions are related to their limitednemical Herbert Boyer, which has given more than 200 liesris
capacity, where the price IS the main crlten_oneThrme_r pharmaceuticail and biotechnological companies and
could get access to organic produce, which havenén received more than US$ 100 million in royalties
country a restricted offer due to only 1% of farnmadds (www.genome.gov/Pages/Education/Kit/main.cfm?pageid
with them and only 10% of their production destittedhe P 9 q Ng 92 how h -cim#pag
national markets, while the latter must get the enor®): Pray and Naseem (2005) show how patents ortigene
accessible produce according to their income. transformation tecl_1n|que§ stimulate pnvate. investirand
reveal how benefits derived from patenting exceled t

Globalization, the debate on food security and mtige  Costs. However, there have been conflicts regardireg
risks of biotechnology, as well as strong pressdres ~ protection of intellectual property rights on geaet
interest groups such as multinational companies andansformation technologies, especially in the aafseiral
environmentalists, all demand starting educatiorvectors, Agrobacterium and other bacteria, among
programmes similar to the United Nations Universitygovernmental institutions, universities and thevate
Biotechnology Programme for LAC, to promote an operfector (Chung et al. 2006).
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It is important to mention that at the World Inésftual
Property Organization (WIPO), a conflict arose id0Q
between the objectives of the Convention on Biaabi
Diversity (CBD) and the Legal Aspects of Intellemitu

Managing agricultural biotechnology in Colombia

surgical processes for the treatment of humansionads,
neither the methods of diagnosis applied to hunmsings
or animals.

Property Relating to Trade (ADPIC), WTO-(Aspectss de In Colombia the CAN disposition is ruled by the Dmz

droits de propriété intellectuelle qui touchentcammerce)
around the discussion on the Patent Law Treaty JPthat
led to the creation of an Intergovernmental Conegiton
Genetic Resources, Traditional Knowledge and letglial
Property. Also in the Committee on Trade and Emuinent
(CTE) and the ADPIC Council of the WTO there haeeto
discussions, especially referring to the article32) that
discusses two aspects of patentability. The firse o
excludes patents on plants and animals, includhape
genetically modified, as well as animal breeds ptaht
varieties. The second one includes the obligatiohshe
countries to guarantee the protection of microosyas,
non-biological processes, microbiological processedd
plant varieties through either patents or an effecsui
generissystem, or a combination of both (Vivas, 2001).

The majority of innovations on plant biotechnologye
subject to be patented, even that the coveragee reages
considerably according to the country and the teldgy.
The patents are used to protect biotechnologicalsto
reagents, genetic sequences, and
regeneration and diagnosis processes. The obtainohen
GMO includes the insertion of a construct containia
gene of interest, a selection marker gene, a pramahd
other sequences that could be patented. The insexdin be
achieved by means of a transformation method taathe
patented if it has novelties when compared to thgiral
method, whether using equipment or any other nwtéor
which an exception can be done with a researchvigcti
Obtaining a patent on a new gene does not guardnéece
freedom to operate when other technologies or peE®
could be used for the gene of interest to workaplant.

The regime of patents affects biotechnology frasruige in

plant improvement by means of hybridization to the

development of transgenic plants. The technolofgieshe
diagnosis and the equipment and procedures usstlidy
the genomes are susceptible of patenting. Neveghgel
when a new variety could not be a novelty or prietc
genetic material, if this development is relatethwhe use
of techniques or processes, it could be subjetitémsing
or restriction for plant breeder's rights.

In the same way, and according to what is stateatticle
20 of the Decision 486 of the CAN, it is considetbdt
inventions whose commercial exploitation on theitiny
of the respective member country makes an attegghst
public order, moral, health or life of people oiiraals, or
the preservation of plants or the environment, aocé
patentable. Finally, are not subject to patentipignts or
animals and essentially biological procedures fbe t
production of plants and animals that are not niofegical
nor microbiological procedures, neither the theutigeor

transformatiogu bject

2591 from December 13, 2000 and the regulatinguéean
210 from January 15, 2001. The IPRs are managetiedoy
Surveillance of Industry and Commerce (SIC), adthéoe
the MCIT, which in turn is in charge of giving tipatents
and registration of marks. By means of Law 243 @94
plant breeder's rights were established and in 19@6
country adhered to the act of International Union the
Protection of New Varieties of Plants (UPOV) of 89The
legal framework on IPRs is basically given by thedaan
decisions 345 for the UPOV and 486 for industrial
property. Within the analysis it should be takeragtount
what was agreed in the ADPIC agreement and thedworl
context. It should be especially considered theeetsp
related with genetic material, derived products e non
tangible component associated with them.

Plant breeder's rights have a more limited covethgs
patents because they only protect the variety,notitthe
obtainment procedures nor its uses. For a varietpe

to protection it must have the following
characteristics: novelty, which means it has neveen
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 ange4rs for
permanent crops.

According to SIC, plants and genes are not suszepoif
patenting in Colombia, but non-plant GMOs and djEeci
processes made by microorganisms can both be pdtent
That means the biotechnological processes thatyirtiys
use of biological material for the production or
transformation of products as is the case of fetatsm,
are patentable. Equally are patentable the proesdto
obtain transgenic plants, a plant cell that hasnbee
transformed, nevertheless, the complete transg®ait is
not, neither any of its reproductive structures. dified
genes, recombinant DNA, cDNA, vectors that holdegen
and do not exist as such in nature, and cells faithign
genes are all patentable in Colombia.

Finally, the challenges on intellectual propertyide from
how to harmonize the purposes of science, industry
society: a scientific development that generates
Basicknowledge, with an application beneficial for
improving life quality for humankind; an industrhat
makes innovations and has a compensation systeritsfor
investment; and a vigilant society receptive toowetions
that are at its reach and constitute a source dflsand
economical well-being.
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ACCESS TO GENETIC RESOURCES Worthy to note is the fact that the country extsbihe
highest biodiversity index (0.935) when compared to
The United Nations Environment Programme (UNEP)Mexico (0.928) and Brazil (0.877), rendering Colémi
promoted the creation of the CBD, signed by 150megadiverse countrpar excellence(Roca et al. 2004).
government leaders in 1992. “The Convention recmi Despite, the country had some difficulties to mgked use
that biological diversity is about more than plargsimals of this advantage. Calle (1996) described some hef t
and micro organisms and their ecosystems - it isuab technical, legal and sociocultural difficulties ti2olombia
people and our need for food security, medicinesshf air  have to face on the access to genetic resourcdsZenda-
and water, shelter, and a clean and healthy envieohin  Sarmiento and Forero-Pineda (2002) described some
which to live” (CBD, 1992). One of the main comméms aspects in the relationship between large firms and
contained in the CBD, which was ratified by Colombly traditional knowledge in ethnic groups in some LAC
means of the Act 165 of 1994, is the one refertedhe  countries that will be taken into account.
creation by each country of conditions enablingeascand
conservation of genetic resources. The CBD stateitsi
objectives that an adequate access to genetic roeesou
should be allowed and appropriate transference df is well known that one of the potentials thatl@nbia
technology required for investigating these resesirc has in the agricultural ambit is on its large biadsity and
should be facilitated. variety of climatic levels and altitudinal rangdsut its
sustainable use will occur only after the potensipécies
Colombia recognized the Andean Decision 391 of 1806 and its market niches have been positively idesdifito
establish a common regime of access to genetiress,  permit the country to be competitive at the natiomad
understanding for genetic resources “any materifll Onternational markets, solving problems especialyfood
biological nature containing genetic information adftual 5,4 pharmacopoeia. The production and marketing of
or potential utility or value” and for access “obtaent and agricultural products and natural resources deméutsy,
utili_zatio_n of genetic resources consenmditu or ex s_,itu more than ever, certifications, guarantees of pleedlth,
their derived products, or -whether the case- inéangible resistance to biotic and abiotic factors, innocness and

components, with the purpose of _research_, b.iom’gicanighly productive performance, and also the devalempt
prospecting, ~ conservation, industrial applicationr o productive chains allowing to hold demands imei
mmercial S : : .
commercial use This is how the exposed cases in Colombia allovinggbe
way on how networks were created and consolidated

299 of 1996 and botanic gardens are regulated &¥NONg heterogeneous actors, where science ancbteghin
scientifically organized collections of living plan Botanic ~ achieved their contribution for the inclusion of am
gardens are enabled to manage herbaria and p|atpﬁoducers in the dynamics of global competitionhwiite
conduct permanent programmes on basic researchevertheless, there is still much to be done, eafhan
education, anéx situandin situ conservation. One of their the sustainable articulation of productive chaimsl ahe
major goals is genetic diversity conservation. didition, ~ creation of competitive sustainable advantages mgakise
Article 16 defines the activities to be carried dut the of biotechnology as a mechanism for innovation.
Colombian National Herbarium-Natural History Museum
of the Instituto de Ciencias Naturales, UniversidadThe present study identifies three key aspects for
Nacional de Colombia, the herbarium of the Institde agricultural biotechnology development in Colomhlj:a
Investigacibn de Recursos Biol6gicos Alexander vorsubstantial investment increase, which should meided
Humboldt along with all the other official herbaris well on the obtainment of patentable industrial applboet
as those affiliated to the Colombian Association ofutilizing biodiversity and genetic resources; 2) effort
Herbaria. increase of governmental and non governmentaktinisths

_ _ in implementing and applying regulations on biosgfe
Besides, Decree 1603 of 1994 orders the Instituto dintellectual property rights and access to genesources,
Investigacion de Recursos Blologlqos Alexander VOmyy stimulating investment and innovation; and 3)viing
o e ot osages s 9PPrtunis for open iscusion and vide isation

9 P gp of information that will favour building an objeet public

obtained by regional environmental agencies anckroth i dth ing t ds a decisiaki
research institutes ascribed to the MAVDT. Theitugt de ~ PErCepPtion and thus progressing towards a decraaking

Investigacion de Recursos Bioldgicos Alexander vorfapacity of consumers and the general public.
Humboldt within a work leaded by Ricardo Torre2004,

CONCLUDING REMARKS

Colombian flora is legally protected by means o thct

identified 25 germplasm banks, 13 botanic gardews36

herbaria, totalling 22,750 germplasm accessions49m4
accessions container in botanic gardens, and D344,
exsiccates.

It is also clear that the only way to overcome mahyhe
limiting factors that have been faced by the pdténise
and development offered by biotechnology in a cgulike
Colombia, is through a state policy that overcorties
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changes generated in each government, and thikyishe
policy proposal Visién Colombia Il Centenario 20%8hich
contains a chapter entitled “Making use of biotexbgy,
biodiversity and genetic resources” is the oppadtyuto
achieve biotechnology to be projected in the lamgtand
be inserted into the productive systems and enwietal
sustainability, generating impacts especially fanal
producers, understood as the increment of thesipitiies
to get access to a better life quality, the enjaymef
wellbeing and to expand their possibilities of flem in
the process of human development. The key pointhisf

policy is to generate added value to biodiversityd a
products,
emphasizing on patent obtainment by research graogs

promote the industrial development of

companies.
Colombia requires a multisectorial institution agifitating

the incorporation of benefits derived from bioteclogy in
productive systems by enabling biotechnology traresfce

and linkage, b) conducting a permanent monitorirfig o

activities, their impact and inclusion into variosectors of
application, and c) providing advisory on intellgsit
property, technological transference, biosafety,bligu
perception, access to genetic resources and matkess
likewise required from such an institution the aipation
of policy design and
prospective  surveys, exercises on
surveillance, market surveys and sociocultural yses.

The information compiled through interviews, infation

systems and bibliography sources allowed us to naake

evaluation of the generation, application, impletagan
and use of agricultural biotechnology by differesacial
actors that through policies, programs,
networks and transference activities, have madsilplesto
incorporate  biotechnology into some

2005).

The study cases developed by many LAC countriegnas

initiative of REDBIO/FAO, will allow to know the
enormous potential that these countries count wathpring
together the generating actors of science and tdohy, so
that through an associated work,
technological assistance, LAC may represent argliated

implementation based upo
technologic

cooperatio

agricultural
productive systems in the country (Schuler and €opz

supervised b

Managing agricultural biotechnology in Colombia

compiles the information of thecurricula vitae of
researchers and research groups. Thanks to tHisitd®
possible to have good quality information on séfenand
technological activities in Colombia, especiallypmmote
scientific collaboration and the decision-makingsed to
the reorientation of research activities. We waallkb want
to thank all the institutions and people we intewed
during this research who are listed in the full Wloent of
this case study available at
http://www.redbio.org/e_casos/colombia.pdf. Finallwe
thank Sandra Constantino for revising the manuseniul
Diego Andrés Chavarro for his contributions in 8eenTI
system.
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