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PRESENTATION 

 
 Over the past two decades, the technological base used in agriculture has undergone 

great transformations, creating serious challenges to the conservation of genetic resources 

and the future of food security. Among these innovations highlights the “genetic use 

restriction technology” (GURT), which produces sterile seeds and/or inhibits vital plant 

functions, eliminating the ancestral right of farmers to save their own seeds.   

 

 Considering the serious implications that this type of technology brings to food 

production and to the conservation of biodiversity, the issue has been debated in various 

international forums. In 2003, the Technical Expert Group contracted by the United Nations 

evaluated the potential impact of GURTs on family farmers, peasants and traditional 

communities and concluded that the negative impacts exceed the positive ones, 

characterizing them as a strong threat to the sovereignty and food security of these 

communities. The 8th Conference of the Parties to the Biological Diversity Convention, held in 

Curitiba in March of 2006, reiterated previous decisions, maintaining restrictions to the 

Terminator technology.  

 

 This document presents the result of discussions with Brazilian farmers about the 

impacts of Terminator technology on their activities. The first part presents the context of the 

Brazilian seed market and a profile of Brazilian agriculture, recent changes in the seed 

sector, the main stakeholders in the market and an estimate of the cost if Brazilians would be 

forced to purchase 100% of the seeds needed to meet the demand for planting corn and 

soybeans.  

 

The second part presents seven interviews with small and medium farmers from 

different locations in Brazil’s Northeast, Midwest and South. These farmers raise soybeans 

and or corn, on farms that vary from 2 – 200 hectares. The interviews describe the 

production system, the origin of the seeds used and the opinion of the farmers about the 

potential impacts of Terminator technology. Part three presents final considerations about the 

possible impacts of the concentration in the seed sector, and particularly of the Terminator 

technology on the autonomy and income of farmers, on agrobiodiversity and on food 

security, in a process that affects society as a whole.  

 It is hoped that the statements recorded here, together with others that are being 

collected by collaborators of ETC Group in other countries, will be a source of inspiration for 
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the 9th Conference of the Parties to the CBD that will be held in Berlin, in 2009. Certainly, the 

issue of Terminator seeds will return to the agenda. Let the farmers’ voices be heard.  

 

1. THE BRAZILIAN SEED MARKET 
 

1.1. Profile of Brazilian Agriculture 

 Brazil has 153 million hectares of farmable land, an area equivalent to the total 

territory of France, Germany, Spain and Portugal. Currently, 41% of the farmable lands are 

used for annual and perennial crops. Pasture occupies another 177 million hectares, 

sustaining the world’s largest cattle stock. Favored by climatic conditions and an abundance 

of land and water, Brazilian agriculture has undergone expressive growth in the past decade, 

making the country one of the world’s leading agricultural producers. This has had direct 

impact on the domestic economy, with agribusiness accounting for 33% of Brazil’s Gross 

National Product (GNP), 42% of its exports and 37% of the nation’s jobs (MAPA, 2007a).  

 

Production for the domestic and export markets comes from some 4.2 million rural 

properties, of which 57% occupy areas smaller than 25 ha (DIEESE, 2006). Family farming is 

concentrated, above all, in the country’s Northeast, Southeast and South. Intensive, large 

scale agriculture has greater presence in the Midwestern region. The annual crops are 

highlighted by soybeans and corn, both produced on small, medium and large properties. In 

2006, the soybean and corn crops were responsible for 44.3% and 36.1% of Brazilian crop 

production respectively (IBGE, 2007). In 2004, family farming accounted for 27.8% of the 

value of soybean production and 44.3% of the value of corn production, while generating 

nearly one third of total Brazilian agricultural production (Guilhoto et al, 2007). 

 

Brazil is now the world’s second largest soybean producer. The economic importance 

of soybeans grew significantly since the 1980’s, when the culture expanded from the 

country’s Southern to Midwestern region, occupying large areas of the cerrado (Brazilian 

savanna). This was possible thanks to investments in genetic improvement made by public 

research agencies since the 1970’s. In the 2005-2006 harvest, soybeans were cultivated on 

22 million hectares, resulting in production of 52 million tons. As the leading agricultural 

export, the main soy products1 generated annual revenues of US$9.3 billion. 

  

The corn harvest is aimed mainly at the domestic market and is a key component in 

the chicken production chain. Since 2003, Brazil is the world’s leading chicken exporter, with 

annual shipments of 3.2 million tons. To meet this demand, corn production doubled in the 

past 15 years, reaching 52 million tons in 2007. Occupying an area of 14 million hectares, 

                                                
1 Beans, meal and oil 
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corn is raised from northern to southern Brazil on small to large properties. In family farming, 

corn is an important component of domestic consumption, whether directly in the form of 

flours and grains or in feed for small animals such as pork and poultry.  

 

1.2. Changes in the Brazilian Seed Sector 

The organization of the seed supply system in Brazil began in 1920, with the creation 

of the Seed Service in the realm of the Ministry of Agriculture, whose attributes included 

multiplication, production control, analysis and distribution of seeds (França-Neto et al, 

1998). In the 1940’s, the São Paulo state government established a state cotton seed 

distribution system. In this period, the Agroceres company was created in Minas Gerais State 

and with the support of the Federal University at Viçosa, released the first hybrid corn 

cultivars. 

In 1965, the promulgation of the first Seeds Law established rules for the sector, 

creating the bases for the development of the country’s seed industry. The CARGILL 

company was the first multinational to enter the Brazilian market, installing itself in the 

country in 1965. With the advance of the green revolution in the 1970’s, other multinational 

companies entered the market. 

With the creation of the Brazilian Agricultural Research Institution (Embrapa) in 1973 

the public sector built a national network for the evaluation of cultivars and organized 

improvement programs maintained by universities and government research agencies. This 

public system guaranteed the development of research in the improvement of plants, making 

it the pillar of the country’s seed industry for a few decades. The identification of genes 

related to the juvenile period of soybeans allowed the development of cultivars adapted to 

low latitude regions and the expansion of this crop to Brazil’s Midwest and North. 

 

From 1979 to 1990, the National System of Agricultural Research (SNPA) released 

497 new cultivars, of which 18% were of soybeans and 12% corn (Almeida, 1997). The 

strategy of working in partnership with seed producers and cooperatives allowed EMBRAPA 

to reach a high rate of adoption of its varieties, coming to occupy 64% of the soybean market 

in Paraná State in the 1999-2000 harvest (Domit et al. 2007). 

 

The approval of a new regulatory standard during the 1990’s caused a large 

transformation in the seed sector. In 2005, Brazilian Law 11.105 was approved, establishing 

security and inspection norms for genetically modified organisms (to substitute the previous 

law nº 8.974, of January 1995). Law 9.456, approved on April 28, 1997, established the 

National Crop Protection Service (SNPC), linked to the Ministry of Agriculture and defined 

rules for the registration of crops in the forms established by the Union for the Protection of 

New Plant Varieties (UPOV) (Hathaway, 1997). The new Seed Law, sent to Congress in 
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1998, and approved in 2003, established major restrictions on replanting commercial seeds 

for medium and large farmers and extended to the private initiative some responsibilities that 

were previously exclusive to the public sector, in the case of seed producer certification 

services. 

 

The definition of a legal standard for the commercial release of GMOs and the 

possibility to restrict access to genetic material established by the Law of Cultivars and by 

the Seed Law motivated a series of acquisitions of Brazilian companies by large 

multinationals in the seed sector. These acquisitions were highlighted by the U.S.-based 

Monsanto company’s purchase of the soybean division of FT Sementes, a leader in the 

soybean market and of the corn division of Agroceres – the largest Brazilian seed company 

at the time – in 1996 and 1997 respectively. In 1998, four other Brazilian companies were 

purchased by Dow AgroScience while Monsanto purchased part of three other multinationals 

operating in Brazil. In 1999, Agrevo – previously purchased by Bayer – bought three 

Brazilian companies in the corn and soybean sectors. In the same year, DuPont acquired a 

Brazilian company in the corn sector and the corn division of Pioneer, which was present in 

Brazil since the 1970’s. 

 

The acquisitions continued in the following decade. In 2005, Nidera purchased 100% 

of Bayer’s soybean and corn programs in Brazil. In 2007, the acquisitions reached a peak 

with Dow AgroScience’s purchase of Agromen’s seed division – a Brazilian corn seed 

producer with 11% of the national market. In the same year, Monsanto purchased 100% of 

Agroeste, another leading Brazilian company in the hybrid corn seed sector. Thus, in the 10 

years after the approval of the Cultivar Law, Brazil experienced a growing concentration of 

the seed market, following the same trend found in other developing countries. 

 

In addition to the denationalization process of the corn and soybean segments, the 

changes in the legal standards required substantial changes in the institutional arrangements 

for improvement, evaluation and release of the cultivars. The Brazilian System for the 

Evaluation and Recommendation of Cultivars – SNARC, instituted by the Ministry of 

Agriculture in 1981 – and operated until 1997 in a cooperative system coordinated by 

EMBRAPA – joined public and private institutions acting in seed improvement and 

production. In this period, regional and product Commissions composed of representatives of 

the various segments evaluated and recommended cultivars in a collaborative manner.  

 

This collaborative system was also extended to the work of plant improvement, The 

establishment of a network to experiment with different lines and cultivars also allowed  
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sharing germplasm. Once a superior line was identified, it was made available for the other 

members of the network to use in crossings with other materials in the local experiments.  

 

Approval of the Cultivars Law revoked the 1981 regulation that established SNARC 

and extinguished the Regional Commissions for the Evaluation of Cultivars. The 

collaborative work ended, giving place to competitive relationships based on secret 

contractual relations between the parties. The recommendation for new cultivars came to be 

the exclusive responsibility of the breeders and the germplasm was no longer shared. 

 

1.3. Principal Actors in the Brazilian Seed Market 

 

The seed supply market now includes the government sector, large multinational 

companies and small Brazilian companies. The participation of each segment in the market 

varies according to the crop, with a distinct competitive capacity in each link of the productive 

chain, including improvement, production, sale, distribution and extension service. There are 

companies that dominate the entire chain, with great capacity for investment in the field of 

plant improvement. There are other companies that only operate as multipliers of genetic 

material developed by EMBRAPA or by large private companies. Private foundations are 

important actors in facilitating the access by large farmers to new cultivars, significantly 

contributing to the diffusion of material developed by EMPRABA and by large private 

companies. 

 

 The collaboration between the public and private segments takes place through 

technology partnership contracts. In the field of soybeans, EMBRAPA is the leader in 

contracts with private companies, especially with institutions that focus on the needs of 

agribusiness (Santini et al, 2002). The partnerships include trials to evaluate the cultivars as 

well as the exchange or licensing of genes for genetically modified plants. An example is the 

partnership contract between EMBRAPA and Monsanto, signed in 1996 for the development 

of genetically modified soybeans tolerant to glyphosate. As a result of this partnership, 18 

soybean varieties developed by EMBRAPA, recommended for the 2007-2008 harvest, 

incorporated the RR gene licensed by Monsanto. In 2006, the two companies reached an 

agreement for the creation of a biotechnology project fund, extending the technical 

cooperation to the joint development of other GMO crops (SeedQuest, 2006). In addition to 

Monsanto, EMBRAPA established a contract with BASF for the development of genetically 

modified soybeans tolerant to the imidazoline class of herbicides (SeedQuest, 2007).  

  

 The collaboration between the public and private sector is not limited to bilateral 

relations as in the Embrapa-Monsanto model described above. Legal regulations demand 
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the formation of new institutional arrangements to meet the challenges created by the 

geographic distances and environmental variability found in Brazil. Private foundations, 

which encompass representation of the private sector in farm inputs, seed multipliers and 

public and private research companies are important stakeholders in this new scenery (Fuck, 

2006). They are highlighted by the Fundação de Apoio à Pesquisa Agropecuária do Mato 

Grosso [the Agricultural Research and Support Foundation of Mato Grosso] (Fundação MT), 

created in 1993, the largest Brazilian soybean producer. The Fundação MT is a network of 

partnerships for the development and distribution of soybean varieties adapted to the cerrado 

region, involving shareholder members, EMBRAPA, companies in the supply sector, member 

farmers and municipal governments. Royalties and technology fees on the seeds multiplied 

constitute the main sources of income, generating a return of R$1.6 million2, which is split 

equally with EMBRAPA (Nassar, 1998).  

 

 This model inspired similar arrangements in other regions of the country, as is the 

case of the Fundação Meridional, created in 1999, in Londrina. The Fundação was formed 

around a network of participants in the states of São Paulo, Paraná and Santa Catarina, with 

its research partners being EMBRAPA Soja and the Instituto Agronômico of Paraná - IAPAR. 

In the same year, seed producers from Rio Grande do Sul created the Fundação Pró-

Sementes, establishing a partnership with EMBRAPA for the development and multiplication 

of new soybean, wheat and triticale cultivars.   

 

 The farmer’s cooperatives, whether in association with the foundations, or 

individually, also have an important role in the seed production chain, especially in the 

evaluation of new cultivars and in their multiplication and distribution. In the field of soybean 

improvement, the Central Agricultural Research Cooperative (COODETEC), created in 1995, 

in Paraná State, stands out, having originated in the former research department created in 

the 1970’s by the Organization of Cooperatives of Paraná State (OCEPAR). COODETEC 

develops cultivars, licensing the protected materials to other partners who distribute the 

seeds. Its network congregates 40 other associated cooperatives in Paraná, Santa Catarina, 

Rio Grande do Sul, São Paulo, Goiás and Mato Grosso do Sul States. The technology 

partnership with Monsanto allowed COODETEC to release 6 cultivars with the glyphosate 

tolerant gene RR.  

 

 The inexistence of a data base that monitors planted area by cultivar in each state 

prevents a precise estimate of the participation of the public and private sector in the seed 

market. An econometric study about the impact of the research conducted by EMBRAPA 

estimated that from 1976-1998 the soybean varieties developed by EMBRAPA occupied an 

                                                
2 Equivalent to US$ 941 thousand in Nov. 2007.  
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average of 34% of the annually seeded areas in Paraná and Goiás states (Pardey et al, 

2004). In Rio Grande do Sul, in the period from 1973 - 2000, the estimate was of 44%. The 

same amount was estimated for Mato Grosso, from 1980 to 2000.   

 

 Although it does not portray the real value of the seeds sold, analysis of the list of 

cultivars recommended in the 2007-2008 harvest gives an indication of the current 

participation of the different market segments. In the case of corn, 310 cultivars were 

recommended (MAPA, 2007b), of which 58% were from multinational companies, 21% from 

Brazilian companies and 21% from public research institutions. Monsanto took a leadership 

position, accounting for 20% of the recommended cultivars compared with 14% for 

EMBRAPA (Fig.1). The purchase of Agroeste, in 2007, elevated Monsanto’s participation by 

10 percentage points, and left it with a 40% share of Brazil’s hybrid corn seed market 

(Gazeta Mercantil, 2007). It is estimated that the corn cultivars developed by EMBRAPA and 

sold by small Brazilian companies franchised under UNIMILHO corresponded to no more 

than 5% of the national market. 

 

 In the case of soybeans, the analysis of the list of cultivars recommended in the 2007-

2008 harvest demonstrated a different situation. Of 341 recommended cultivars (MAPA, 

2007c), the public research institutions accounted for 49% of supply, Brazilian companies 

23% and transnationals 28%. EMBRAPA led with 44% of the cultivars offered, followed by 

Monsanto with 21% (Fig.2). Although it occupied 2nd place, the RR gene was incorporated in 

15% of the cultivars offered by the Brazilian public and private sectors, providing Monsanto 

additional profits from the technology fee charged for the seeds sold by companies that 

license the RR gene. 

Corn: owners of the cultivars recomended in the 

agricultural zoning for the 2007-2008 harvest

Monsanto

20%

Dow

13%

Syngenta

10%

Du Pont

9%

Nidera

6%

EMBRAPA

14%

Brazilian 

Companies

21%

Other Public 

Institutions

7%

 
  Source: organized from the list published by MAPA (2007b). 
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 Figure 1: Participation of different segments in the supply of corn cultivars recommended in 
the agricultural zoning for the 2007-2008 harvest. 
 

 

Soybeans: participation of the different segments 

in the supply of cultivars recomended for the harvest

2007-2008

Syngenta

3%
Du Pont

4%
Monsanto

21%

Brazilian Companies

23% Other Public Institutions

4%

EMBRAPA

44%

 

  Source: organized from the list published by MAPA (2007c). 
Figure 2: Participation of the different segments in the supply of soybeans recommended in 
the agricultural zoning for the 2007-2008 harvest. 
  

 

1.4. The Cost of Seed  

The utilization fee for commercial seeds is another data element that is difficult to 

present precisely. There is great variation among the regions of the country and among the 

different segments. Family farms tied to the official credit system and large farmers purchase 

a large amount of commercial seeds, which is a condition for gaining access to credit for 

agricultural expenses. The annual purchase of seeds occurs principally among those who 

use hybrid corn. Since soybeans are a self-pollinating plant, even the large growers 

customarily store their seeds, a practice that has been prohibited by Ministry of Agriculture 

inspections.  

 

According to data from ABRASEM, considering the total area planted and the 

effective demand for seeds in 2006, the average rate of use of commercial soybean and corn 

seeds this year was 55% and 84%, respectively, showing a decline in the rate of use of 

certified soybean seeds since 1999 (Fig.3). A study conducted in 2004 with a sample of 246 

farmers in Paraná State, Brazil’s second largest soybean producer, identified that the use of 

commercial seed remained around 87.4% (Carraro et al, 2005). In Rio Grande do Sul State, 
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the average use of commercial soybean seeds from 1983 and 1998 remained below 60%. 

The entrance of smuggle seeds from Argentina dropped these rates to 30% in 2001 and 19% 

in 2002. 

 

Estimated rate of use of commercial seeds  (%)
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Source: organized from ABRASEM data. 

Figure 3: Estimated rate of use of commercial soybean and corn seeds in the period of 1990 

– 2006. 

 

  From August 1994 to August 2006, the average price of seeds increased 246%  

(CONAB, 2007). The weight of seed in production costs varied from region to region, and 

according to the production system and technology used. For family farmers who use little or 

no inputs and who work with animal power, the cost of seed has a greater total cost in 

production, and can reach up to 100% of monetary expenses. In Paraná State, the country’s 

main corn producer, the Agricultural Secretariat estimated that for the 2007-2008 harvest the 

cost of seed corresponds to 6% - 10% of production costs (SEAB/DERAL, 2007). In the case 

of soybeans, the cost of seed corresponded to 5.8% in conventional planting and 6.4% in the 

system of zero tillage.  

  

 Tables 1 and 2 provide estimates of the cost of seeds to meet 100% of the demand 

for planting of the area cultivated with corn and soybeans in the 2005-2006 harvest. In the 

case of corn, 12.9 million hectares were cultivated that year, generating demand of nearly 

260 thousand tons of seeds. Applied in August 2005 for the amount of seeds, the total cost 

of seed would be about US$162 million according to the exchange rate at the time.  (Tab.1). 

This would be equivalent to 3.5% of the value of corn production in the 2006 harvest. Using 

the prices and exchange rates for the 2007-2008 harvest for the same area (12.9 million 
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hectares), the cost of seed for 100% of the area planted would be about R$ 1,68 billion reals, 

equivalent to 10% of production costs. This rise is due to a combination of factors that 

includes the rise in price of the seed and the currency devaluation. 

 

 The same exercise can be done for soybeans (Tab.2). In the 2005-06 harvest, 22 

million hectares were planted, resulting in production of 52 million tons. The demand for 

seeds for the planting of 100% of this area would be 1.6 million tons, with a cost estimated at 

US$ 375 million for the planting of conventional seeds and US$ 612 million for the planting of 

genetically modified seeds. Applying prices of the 2007-2008 harvest for the same planted 

area, the cost of seeds would rise to US$ 1 billion for conventional seeds and US$1.7 billion 

for genetically modified seeds. 

 

In the case of corn, the region most penalized by the requirement to purchase seeds 

would be the semi-arid Northeast, which is home to the largest portion of Brazil’s small 

farmers. The semi-arid region has special characteristics to its local production systems, 

making the seeds a key element in the food security strategy of family farmers (Almeida et al, 

2002). In this way, in addition to being a significant burden to Brazilian agriculture, the 

Terminator technology would have a strong impact on the poorest segments of the 

population who maintain the practice of producing their own seeds based on the use and 

conservation of agrobiodiversity. 
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Table 1: Estimated cost of corn seeds to sow 100% of the area planted in the 2005-2006 harvest and to sow the same area (in ha) with 
price estimates for the 2007-08 harvest 

Description BRAZIL 
 

North 
 

Northeast Southeast South Midwest 

Area planted in hectares 2005-06 harvest 12,996,355 549,711 2,867,101 2,430,792 4,685,004 2,463,747 

Production in tons 2006 harvest 42,662,578 1,102,369 3,168,720 9,634,743 18,654,269 10,102,477 

Seed demand in tons 2005- 06 harvest 259,927 10,994 57,342 48,616 93,700 49,275 
Value of production 2006i harvest 
(In thousands of US$) 4,673,811 178,038 504,634 1,148,336 1,891,423 951,379 

Cost of seed demandii  
(In thousands of US$) 162,727 6,883 35,899 30,436 58,661 30,849 

Seed Cost/production value(%) 3.5 3.9 7.1 2.7 3.1 3.2 
Estimated production value 2007-08iii harvest 
(In thousands of US$) 11,584,408 299,332 860,420 2,616,176 5,065,298 2,743,182 

Cost of demand for seedsiii  
(In thousands of US$) 1,168,212 49,412 257,717 218,498 421,124 221,460 

Seed Cost/production value(%) 10.1 16.5 30.0 8.4 8.3 8.1 
Notes: (i) Exchange rate Dec. 2006 =US$2.13; (ii) 1 20 kg bag of seed Dual Hybrid = R$30, exchange rate Aug. 2005=US$2.38;  
(iii) estimated value for Jan. 2008 60kg sack =R$29, exchange rate = US$1.78;  (iv) 20kg sack of Dual Hybrid seed =R$160, exchange 
rate =R$1.78 
Source: Organized from production data from IBGE (2007); Price indexes from CONAB (2007); exchange rate from BACEN. 
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Table 2: Estimated cost of soybean seeds to sow 100% of the area planted in the 2005-2006 harvest and the same area (in hectares) with price 
estimates for the 2007-2008 harvest, using GMO seeds. 

Description BRAZIL 
 

North 
 

Northeast Southeast South Midwest 

Area planted in hectares 2005-06 harvest 22,082,666 517,943 1,488,313 1,665,966 8,131,849 10,278,595 

Production in tons 2006 harvest 52,464,640 1,262,418 3,467,918 4,102,075 17,721,001 25,911,228 

Seed demand in tons 2005-06 harvest 1,656,200 38,846 111,623 124,947 609,889 770,895 
Value of Production 2006i harvest 
(In thousands of US$) 8,671,695 218,519 570,692 761,927 3,328,627 3,791,929 

Cost of seed demandii   
(In thousands of US$) (conventional) 375,776 8,814 25,326 28,349 138,378 174,909 

Cost of seed demand ii  
(In thousands of US$) (genetically modified) 612,376 14,363 41,273 46,199 225,505 285,037 

Seed cost/Production value (%)  
(conventional) 4.3 4.0 4.4 3.7 4.2 4.6 

Cost Seed/Production Value (%)  
(genetically modified) 7.1 6.6 7.2 6.1 6.8 7.5 

Value 
(Thousands of Brazilian R$) (45;5/ 60kg sacks) 39,785,685 957,334 2,629,838 3,110,740 13,438,426 19,649,348 

Estimated production value 2007-08iii harvest 
(In thousands of US dollars) 22,351,509 537,828 1,477,437 1,747,607 7,549,677 11,038,959 

Cost of seed demandiv 
(US$ 1,000) (conventional) 1,042,103 24,442 70,235 78,619 383,750 485,057 

Cost of seed demandiv  
(US$ 1,000) (GMO) 1,674,809 39,282 112,878 126,351 616,741 779,556 

Seed cost/Production Value(%)  
(conventional) 4.7 4.5 4.8 4.5 5.1 4.4 

Seed cost/Production value(%)  
(GMO) 7.5 7.3 7.6 7.2 8.2 7.1 

Notes: (i) exchange rate Dec 2006=US$2.13; (ii) 1kg conventional seed=R$0.54 and 1 kg GMO Seed =R$0.88, exchange rate Aug. 
2005=US$2.38; (iii) estimated value for Jan. 2008 60kg sack =R$45.50, exchange rate=US$1.78; (iv) 1kg conventional seed = R$1.12 and 1 kg 
GMO seed =R$1.80, exchange rate=R$1.78.  
Source: Organized by authors based on production data from IBGE (2007); Price indexes from CONAB (2007); exchange rate from BACEN.  


