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Introduction

Globalization could be understood as the marketcangpanies tendency to expand, reaching
such a dimension that exceeds their national limksng with this expansion, the economic
activities are subject to positive and negativee@f. The role of the government is to
establish clear laws that promotes economic ingcestand defines clear sustainability limits
of the activities.

In the agricultural sector, biotechnology is one tbE main sources to increase the
productivity of factors and achieve greater yielofscrops. This branch of science has
developed important characteristics of the plastinguch as bug resistant, tolerance to
adverse climate factors, nitrogen increments, etc.

The expansion of Genetically Modified Organism (Gislcentre of a permanent discussion.
On one hand, the world interest to combat hungdriacrease productivity per hectare. On
the other hand, stands the private incentives o€atural biotechnology, opposite to social
welfare in the short-run.

Along the history of Argentina, the agriculturalce® has assumed an important role in
economic growth and development of the country.iega@&hanges in production functions of
the Argentinean Agricultural sector have to beepl@red by advances in Biotechnology.

Unfortunately, the experience of Argentina in theatment of Intellectual Property Rights
(IPR) it is ruled by prior legislation that havetnoeen renewed according to the latest
international treaties. This lack of law-update hawplied several dysfunctions in the
development of determined industries, such as ¢geams crops, traditional and organic
production.

The country’s performance in the world market hasrbimproving since the introduction of
GM crops. Other advances in sowing technology hasssted thesoy revolution in the
country. Private companies have played a major tolentroduce GM technology. An

1



interesting insight is given to the economic impacthe Herbicide Tolerant (HT) soybean
introduction in the farm-level, as well as the aggted economic effects.

The market structure, consumer preferences andeld@arcement of intellectual property
rights in agricultural biotechnology led to welfaraprovements of society. Although, the
distributional effects of the enhanced equilibriware not equal among market agents. The
better-off situation was achieved by the sector disaumed the higher risk.

Chronological history of IP in agriculture in Argentina

The objective of this part is to expose the mairdglines followed by the government of
Argentina to establish the intellectual property @ agriculture innovations. An important
resume of the legal advancement in intellectuaperty of biotechnology, could be reviewed

in INASE (2010.

Nowadays, the plant improvements combine traditidmeowledge with biotechnological
techniques. The commercial varieties have beconre productive, resistant to illness, richer
in nutrients and other characteristics. In ordeddégelop new plant varieties great investment
are located in time-consuming activities. Thishis imain reason to protect the breeders’ effort
and hold the incentives for future investmehtsjwaars et al. (2005

International Agreements

The most influential international treaty affectiptant-related intellectual property is Trade-
Related Aspects of Intellectual Property (TRIP$®)sla multilateral agreement between the
134 World Trade Organization (WTO) member counttieg negotiated during the 1986-94
Uruguay round of the General Agreement on Tarifid @rade (GATT).

TRIPS requires member countries to pass legislasdting minimum standards for all major

types of intellectual property rights (copyrighttademarks, geographical indications,

industrial designs, patents, topographies of iregh circuits and trade secrets). Further, it
details how countries should enforce these rightsleow disputes are to be resolved. In this
respect it carries substantial legal weight.

Additionally, the International Union for the Proten of New Varieties of Plants (UPOV)
was founded. The UPOV became as the intellectuadguty protection in the form of Plant
Breeders rights (PBRs) for member countries. Okerdecades, UPOV has undergone two
important revisions, one in 1978 and another in1199

New country members of UPOV must follow the ledisia of the treaty in force at the time
they joined the union. In this order, the new meralenostly developing countries) must
adopt the version of 1991; which enforces stromgetlectual property rights, than the earlier
version.

As with UPQV, it leaves individual member countrigee flexibility to design their own
legislation as long as they are effective in megtiartain minimum standards.

Other important international treaties in this raatire: Convention on Biological Diversity
(CBD) and the treaty fostered by FAO (1U/IT).



A revision of the different international agreenseoan be seen in figure 1.



Figure Il:  Evolution of international agreements on intell@tforoperty rights

Year UPOV TRIPS CRD IUAT
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1978

1983 TU starts as nen-binding
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IT negotiations siari
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SourceBoettiger et al. (2004

As it could be read in the image, the UPQV is tldest international treaty. However, the
TRIPS represent the most influencing treaty sinceludes the participation of least
developed countries.

The core description of treaties below represehes most important advances in the
intellectual property law signed by Argentina.

UPOV Convention, Act of 1978

The International UPOV realized their first intetinaal convention on Decembef?21961
and later revised on October'®31978. The aim of the UPOV convention is to prev
valuable instrument for international cooperatiorhe field of the protection of the rights of
the breeders (WIPO, 2008).

Article 5 states that the following items are sgbjéo breeders’ right: production with
commercial purposes, offering for sale and comméreition of the reproduction or plant
propagation material, as such, of the protectettyar



The international agreement received extended stuppoce the US, EU, Brazil, and
Argentina signed the treaty.

Breeder’'s Right

Gives the innovator the exclusively to exploit thew variety and creates a temporary
monopoly for the technology owner. AccordingBelleflamme and Peitz (20},0this right
acquires the characteristic of excludable good égal terms, which will led to
underutilization in the short run but contributegtie dynamic efficiency in the long run.

According to the UPOV 1978, the breeder shall deitee the conditions and restrictions for
third parties interested in the use of his develepimin other words, breeders’ authorization
was only required for “production with commercialrposes”. Then non-commercial

activities, such as own grown of plants were ouhefscope of breeders’ enforcement.

In other words, individuals that were intereste@dopting the technology for personal use or
consumption would have to buy the product the firse. If the grown plant could be used as
input for future plantations, the adopter could bgeown production avoiding the purchase
of the new variety in the market.

Therefore, the so-callétmer’s privilege was created, in order to give the farmers the
possibility to replant their seeds without payirayalties to the creator of those varieties.
When the UPOV understood that the created priviemdd lead to an abusive use by the
farmers, the new reform took place.

UPOV Convention, Act of 1991

The convention of this year extended the breedegsit in the article 14, not only for
commercial and marketing issues, but to propagaitmernational trade and storing purposes.
Argentina did not sign the agreement but the Un8¢&ates and the European Union agreed
and signed the agreement.

One of the objectives of this convention was toimire the farmers’ privilege. From now

on, the breeders’ authorization was extended t@ithiee production or reproduction process.
Clearly, the enforcement of the breeders’ right vaasintended direction to a dynamic
efficiency, giving clear signs of protection to thietechnology developers.

The 18" article of the 1991 convention states that oneeptopagation material has been
legally placed into de market, the breeder carongdr exercise his right. This represents the
so-calle@xhaustion of the breeders’ rightJnless, the exploited material is utilized tovgre
new reproduction variety. In other words, the rtigalare paid only one time, except a new
variety is created and if the variety is exporiea ttountry that has not developed it.

In both conventions of the UPOV anceptionto the breeders’ right was stipulated (article 9
in 1978 and Article 17 in 1991). The restrictiorts & private right haveublic interest
reasons. Therefore, a country is able to declase gublic interest of utilization and
reproduction of a plant variety. To conclude thiseption, every country must announce the
reasons to declare the public interest and eaclmtigoumust determine an equitable
compensation or remuneration to the breeder.
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Intellectual property legislation of Biotechnologyin Argentina

Argentina has different rules to regulate the fashexception. Most of this regulation would
require a relevant participation of the state ideorto enforce the intellectual property rights
accordingly.

Act N° 20247 on Seeds and Phytogenetic Creations

The purpose of this law was to promote an efficigctivity of the production and trade of
seeds. The article 27 states tiiat farmer stores and sows seed for his personal use does not
require the authorization of the breeder. Naturally, the farmer was supposed to pay the
royalties the first time purchase.

Statutory Decree 2183/91 of the Seeds and Phytogea&reations Act

This decree reinforces the article 27 of the ac2£D. “The authorization of the breeder of a
variety shall not be required, when a farmer savekuses as planting material on his own”.

Decree 2817/91 of Creation of INASE

The purpose of this decree was the creation ofN&gonal Institute of Seeds (INASE), a
decentralized organism that enforces the law 20.24d the regulatory decree 2183/91.
Additionally, this institutes evaluates

Resolution N° 35/96 on personal use

This resolution determines the conditions eligipifor the farmer’s privilege.
a. To be a farmer.

b. Acquire the seed legally.

C. Having obtained the present seed from a legallyiaed.

d. Storing the amount of seed from the harvested grahwill be used for subsequent
sowing. ldentity and individuality by variety andantity, prior to processing.

e. The purpose of the setting aside seeds is to sevedhd in his own farm and for his
own use.

The purposes of sale, permutation or exchange éyatmer himself or by an intermediary
were expressly excluded.



Table II: Farmer’s exceptions

Normative Exception Details
Farmer Own or leased exploitation
Use the product of the harvestof a Farmer must pay a "fair
European ) ]
Union R (CE) 1768/95 protected variety compensation”
With propagation purposes Small farmer is not
In its exploitation obligued to pay (<92 tons)

. Person that stores seeds derived from protected varieties, uses
Plant Variety

United States . itin the production of a crop or sells seed through the 'normal
Protection A94 - S113 o .
commercialization channels

Andean .
] . Those who store and sow the product obtained from the
community of Pact Article 26 . .
] protected variety for its personal use
Nations

SourcelINASE (2010.

In summary, Argentina has agreed on two internatiagreements (TRIPS and UPOV-
including 1978 Act), whichgave form to the inteligal property scheme in the country.
Regarding international trade, the TRIPS agreeni@nicle 27.3) establishes that country
members may exclude plants and animals from regigt@atents, but they cannot exclude
microorganisms and essentially biological procesadsch shall be effectively protectedby
patents inside the country. The Seeds Law (20.2#73 to give protection in Argentina.

Regarding the Breeder’s right, the country sigredagreement and subsequent Act in 1978

Market players

The evolution of markets includes new actors, negemtives and evolution of the products.
The objective of this seminar paper is to noteitfileience of intellectual property rights in
the development of the soybean market in Argentina.

Table III: Market players

Creation | Production | Commerce Users
Phytoproducers

Before Breeders Farmers
Seed Producers

Traders

Owners of genetic and biological
resources Farmers
Owners of Ggenes

Owners of transgenesis procedures

After Consumer of food
Phytoproducers
poducts
Breederts
Seed Producers Exporters | Seeds
Traders Importers| Grains

SourcelINASE (2010.



Overall, the major agents of the market could h@easented by consumers, producers and
technology innovator. The correct enforcement otdRId determine big differences in the
remuneration received by each agent. A detailetysisas given in the next chapter.

Economic effects

Any intention to explain the broad spectrum of ¢fiects provoked by intellectual property in
agricultural biotechnology in Argentina must comsithe relevance of the farmers’ privilege
cited above.

The farmers’ privilegeis an authorization by law to save seeds giveproguction and use
them in next season/plantation, as long as relatedersonal use. This interpretation is
substantial to understand that the farmer will grdy royalties once, that is, the first time this
agent purchases the innovated seeds. The produaftiomost of grains, except for hybrid
maize, gives out seeds in the plant that couldseel @or future planting.

In other words, the breeder or the technology troldik only have one opportunity to achieve
earnings from each farmer that innovate soybeadssee this case. This means, that the
innovators might face a problem of appropriabiitglleflamme and Peitz, 20},0as the
return of the research and development investnveiitbe collected partially.

The Genetically Modified (GM) soybean has the cbtmastic to be Herbicide Tolerant (HT).
The feature genégrobacterium tumefaciens, obtained from the soil, was introduced in the
recipient plantFAO (201). This gene develops tolerance to the broad-spacglyphosate
application. This technology can facilitate weednagement to farmers and also reduce the
production cost by the replacement of glyphosate dgpensive fertilizers. Herbicide
tolerance for various crops was developed by Mawesag the name of RoundupReady™
(RR) in the United States.

In 1996, HT soybeans varieties were released iredtrga and United States, by Nidera and
Monsanto respectively. Even tough, the US firm (B&mo) had developed the technology by
1991, it was Nidera, a foreign company that ingthctivities in Argentina in 1988 by the
acquisition of Asgrow Argentina, the technologyraatucer in this country.

At the end of the 1980°s decade, Asgrow Argentia $igned an agreement in the US with
Monsanto, which allowed access to the germplasnksah few years later, Nidera would

still benefit from the agreement previously sigrydAsgrow Argentina, and acceded to the
germplasm banks, which contained all the matenggeloped by Monstanto (Fuck, and
Bonacelli, 2009).

According toTraxler (2004, Monsanto failed to patent the Roundup-Readyreldyy in
Argentina. Nidera, the largest seed company ircthntry obtained theoyalty-free access to
Monsanto’s RR technology. Additionally, the compaimiowed the liberalization terms
imposed by the Argentinean government and was tabpatent the GM crop before 1996,
when the government liberated the GM production.

At the time that HT soybean was firstly developdt Argentinean government have not
shown major interests in biotechnology. Monsantbpwold the patent for glyphosate, did
not initiate the process to patent the GM soybeHms non-strategic decision had an
unfortunate outcome. When the company intendedatenp the HT soybean, the country
denied the first proposal, since the technologydiezhdy beefiberated.

Many issues occurred in the following years, betwdlee Argentinean government and
Monsanto, the latter tried to thread the governmétit avoiding biotechnology investments
in the country. In 2005, the multinational compamanaged to block some ships of
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Argentinean soybean in the Netherlands, as a ctditihe unpaid royalties. Later on, the
national government of Argentina presented a ford@ument to the World Commerce
Organization (WCO) Correa (2006).

Even tough, Monsanto had still many reasons to irem@erating in Argentina. The country
was a pioneer introducer of GM technology in Somerica. The low restriction of
international borders, allowed the easy transportaif seeds to nearby countries like Brazil,
Paraguay and Bolivia. Meanwhile, the technology Vie@ing adopted at high rates by
Argentinean farmers and the illegal spread throswdgion was delicate, but at the same time
overwhelming for the company.

Monsanto and other companies achieved the comrheetéase in the subsequent years. By
2001, seven companies commercialized more thanFe@dRieties in Argentina. All of them
paid license fees to Monsanto, except Nidera.

Adoption of technology showed important signs ofisaidation. In 2001, 68 percent of US
area was cultivated with RR seeds, while the adopteached 90 percent of the Argentine
soybean area.

The case of soybeans in Argentina represents aorteng example of intellectual property
rights (IPR) loophole for farmers and a disadvaetagarket for GM innovators.

Figure lll:  Origin of soybean seeds in the Argentinean market
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As the graph shows, only one third of the soybgdasted in Argentina did pay royalties and
the cost of IPR to the developers for the use eftdthnology. Almost two thirds of seeds
used were obtained by the farmers’ privilege aledjdl seedswhite-bag). This fact addresses
the appropriability problem of innovators as citeg Belleflamme (201p and represents
relevant losses to the private sector and negatffeets to the country reputation.




Figure V:  Evolution of harvested area with GMO (as percentdgsach crop)
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As the precedent graph explains, almost the t@aldsted area of soybeans and cotton in
Argentina are planted with transgenic seeds. Alghothis information was not issued by an
official source; the situation explained by thegjraould not be argued.

In the United States, the sale and use of techgdlugpvations is regulated though patents
and sale contracts. By law, farmers in Argentireallowed to retain their seeds for own use
but not for commercial purposes. The Argentineavegament rarely controls the quantities
of seeds retained in farms.

Micro-level effects

Moschini (2010, have documented differential yields on GM soybean the other hand,
Traxler (2004, does not consider important differences in yjgdd hectare. HoweveQaim
(2009 found that GM soybean showed yield improvemenfainms with weed management
problems.

Farmers in Argentina and United States had largéareegains. The surplus received by
argentine farmers reached USD 300 million by thar @©01; while the US farmers achieved
USD 145 million in the same year.

In Argentina a new sowing technology was applié@, $o-calleddirect sow methodology
has contributed to improvements in yield perforngan&ccording to Fuck and Bonacelli
(2009), the new sow method showed an impressivwatgrbetween 1990 and 2000. The area
adapted to this new technology grew from 300.000hH290 to 9.25 million hectares.

Three main factors would have contributed to tlaist fadoption. The farmers’ intentions to
increase their revenue have led to the introductibthe sowing method to the Pampas,
Argentina’s biggest productive area. Additionathye low prices of the herbicides (glyphosate
in particular) and the farmers’ organizations torpote this technology.
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Table V: Reduction of variable cost of production. HT soybea

uUsD 21 2003
uSD 23 2005

Argentina

uUsD 17-31 1996

United States
usD 20 2000

USD 40 2002
Souce: Adenle (2001).

Jointly, the introduction of HT soybean and thedm of a new sowing methodology were

determinant to achieve higher yields per hectahe. fEchnology adopters were able to lower
their costs since the herbicide used to controhfareeds was also imported from China with
tax exemptions. Additionally, the excess of suppiyseeds given by illegal sales did not let
the technology innovator to catch their short-teamings, improving the society welfare and
the subsequent prices diminish of seeds that liedehe producers.

Macro-level effects

In the aggregate level the major economic implarati among agents are considered. The
welfare framework establishes the guidelines fer dinalysis. Several aspects influence the
distributional effects between the producers, thesamers and the technology innovator. The
role of government is of major relevance. The lamd anforcement of IPR can determine a
temporary monopoly rent for the GM innovator. Tae scheme related to international prices
influences consumers and producers whether to btoyadopt a GM crop.

Falck-Zepeda et al. (20N0Traxler (2004, Qaim and Traxleg005, and Zilberman et
al.(2010 followed the same approach to measure the soaeliare, including the producers,
consumers and the technology provider.

Table VI: Benefits generated from the introduction of RR s&ayis (million USD)

Benefits to
Year Benefits to producers  Consumers Technology revenue Total benefits and
technology revenue

Argentina

1996 -1.2 0.1 0.0 -1.1
1997 9.6 0.8 14 11.8
1998 64.5 2.1 10.5 g
1999 144.5 3.0 18.4 165.8
2000 201.2 4.7 23.3 2292
2001 303.2 43 27.6 335.0

United States

1996 10.7 3.2 9 2370
1997 70.5 244 70.0 165.0
1998 166.2 67.1 208.7 442.0
1999 136.5 99.0 2711 506.7
2000 113.9 L1733 304.9 536.1
2001 144.9 1494 393.1 687.4

SourceTraxler (2003.
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Regarding the HT soybean, the introduction producedhe late 190s welfare gains
estimated in USD 1 billion around the world. Thelfesee distribution was quite differe
among innovating countries due to the IPR enforcegnia Argentina the producers captu
almost 90% of the innovation benefits while the pt8ducers only achieved the 20% of th

nations’ welfare gainggairr, 2009.
Figure VI.  Distributiona effects of the soybean liberalization in Argen
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The figure abve clears out the uneven relationship in the @pgtion of benefits. On tr
other hand it can certainly, give an approach ef rityalties obtained by Monsanto for
sales of glyphosate. Considering the fact that éasndo not receive any state sort in terms
of subsidies, minimum price for imported inputs arddit constrains, they are pure r
receivers of the agricultural investments. Themfone positive péoffs of the risk assume
could be correctly address

Table VII:  Regional welfare effectsf HT soybean (2001)

MUSD Producers Consumers Innovator
USA 687 145 21.1% 149 21.7% 393 57.2%
Argentina 335 303 90.4% 4 1.2% 28 8.4%
Worldwide 1229 160 13.0% 651 53.0% 418 34.0%

Source: Qaim and Traxler(200

The above table gives a relevant approach of stelalitional effects in countries with stro
and weak intellectual property protection. In th&,Uhe technology innovator is able
capture almost 60 percent of the total welfare gjamhile the prodcers and consumers
distribute the rest evenly.

In Argentina, the distributional effects are quaiferent. Firstly, because the innovatol
unable to capture the social welfare gains gengrdagyehim. This fact has different lectur
On one side, inctives for future R&D investments are boost by PR weaknesses. On t
other side, the society does benefit for the teldgyodeveloped, achieving lower price
inputs, reactivating the agricultural sector angl plositive spi-over effects from thigreater
expenditure in goods and servic
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Secondly, it is surprising the uneven positionha hon-producers. A brief explanation could
be found in this aspect if we mention that farmaré&rgentina face world prices of crops,
with a small export-tax initially. The positive effts of HT soybean seeds in the cost structure
and the diminishing cost of the new planting metiiogy, created a significant decrement in
the farmers’ cost. Therefore, an outstanding irewed the producer surplus was achieved.

Lastly, the participation of consumers is reallyanm comparison with other countries. It is
relevant to cite the intensive negative effectshaf economic crisis in Argentina in 2001-
2002. As usual, the consumption is the first exgene to receive the economic impacts.
Additionally, the consumption of soybean and ddies was not larger in among citizens,
but oriented as an input for the industrial liveest sector.

Today, the overall picture of the effects has gagsthanged due to differences in the world
food price, the tax-scheme faced by producers hadetonomies of scale of larger farms.
Even tough, the overall distribution of benefitsulbpossibly remain equal.
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Conclusion

Agriculture production is considered as a rele\ativity worldwide, not only because of the

basic needs covered by the sector, but for theipespill-over generated. In general terms,
agriculture is considered as prime activity by pbouseholds and technology improvements
have an upscale return.

Intellectual property rights have an important imipan the distributional effects of
biotechnology in agriculture. Technological changdl improve yields and efficiency in
agricultural sector, but clear property laws haveb¢ drawn in order to foster the dynamic
efficiency. The strength of intellectual property the dissemination of technology, could
delay the profit achievements of small and mediammers.

Farmers’ privilege was stated as a developmentgserfpy international conventions of
property law. The application of vintage propedwlIsystem and lack of incentives to update
the legislation in Argentina, gave free pace tankns to act non-legally since the local
government in Argentina was not able to imposeptiiece power to audit the seed activity in
farms.

The agricultural sector does not currently recdinancial aid by the government. Therefore,
the main motivation of farmers is to maximize theiofits. In order to adopt technology, a
basic rule of investment is done by the client: suea the positive outcomes of investing
money today. In the case of HT soybeans, farmatsbancentives to pay royalties when the
cost of intellectual property may not reflect agatal improvement in yields per hectare.
Besides, they could purchase the product at a lpwee in the non-legal market.

The impressive adoption of HT soybean in the cguduring the first decade of GMOs
introduction was primary due to the technologicaprovement of sowing methodology and
herbicide resistant seeds. The weakness of inteleproperty allowed a greater adoption
rate at the cost of poor revenue from the technotteyeloper.

In terms of sustainable R&D agricultural biotecltowy, results are ambiguous. Private
companies will not execute the monopoly power, afficiently according to Belleflameand
Peitz(2010); but still will be active in the loqalarket in terms of inputs sales and technology
diffusion. Participating in the third largest wonpdoducer of soybean, it is still attractive for
private companies.

In order to achieve better reputation and attrastestors to the biotechnology sector,
Argentina could intent to imitate the intellectupfoperty system of United States or
legislation of an important development countryhwigcent good experiences.
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