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Abstract: This study presents an analysis of  the biotechnology sector in Brazil, with focus  in seed production and commercialization. The global firms in the biotechnology activities have a strong knowledge and technology control, including in the seed research.  Brazil is a strong agriculture commodities producer and exporter, as the soybean, the corn/maize and the cotton.  The multinational firms entrance strategies in Brazil was oriented by acquisitions of the national firms and  technology  alliances  in order to have the technology and market control. The methodology to conduct  the analysis was published data exploration. The results indicated a high level concentration in the sector. In the maize seed market the Monsanto,  a private company, is the main player. In the soybean production, the EMBRAPA, Brazilian  public research institute, has the seed market control. In the cotton seed market  there is  a equilibrium share between public and private companies.
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Introduction


This article is a preliminary  discussion of a project seeking to assess a likely scenario that could happen on the approval of transgenic crop production. The biotechnology sector is presently incorporating great technological innovations not only with large scale unfoldings within the productive and organizational sectors, but also of cultural impact through its applications in the areas of human health animal reproduction and agriculture. By their turn, impacts on the productive sector imply changes in both market structures and management patterns.


Biotechnology companies see the possibility of creating value by means of genetically differentiated plants. The control and the division of value resulting from this technological revolution is a complex issue that will probably consolidate itself according to the bargain power or capacity to assume risks of each participant in the supply chain or food productive chain. The management pattern of the productive chain envisaged will then depend on several factors such as the generated value, commercialized volume, market, capital resources available and assets specificity. Currently, the main ways of controlling the biotechnology sector are through patents, concentration by mergers and acquisitions and strategic alliances among large groups.


Among the players competing in this market are large groups such as the Monsanto, Syngenta, Du Pont (Pioneer), Dow Chemical, Aventis and Astra Zeneca; marginal participants are publicly-originated research institutes such as the Brazilian Agronomy Research Enterprise (EMBRAPA) and the Agronomy Institute of Campinas (IAC) which, until now, were the main basic agronomy research-generating centers in Brazil. Companies from other industrial areas are also investing in the biotechnology sector as a means to participate in this great revolution bound to trigger several links of the productive chain such as those of food, paper and cellulose, textile production, etc.

The descriptive/exploratory nature of the methodology adopted aims to infer unknown strategic aspects of the seeds sector through the study and analysis of secondary sources of data and based on current theoretical reference. An account on the main global seed companies and their strategic movements towards competitive positioning in Brazil is provided.  By analyzing the strategic movements of these players, we hope to trace a profile of the prospective configuration of the seed producing sector/industry. Secondary sources of data used include sites of companies under analysis; data and publications from the Economic Research Service (ERS) of the U.S. Department of Agriculture, and data on seed production in Brazil from the Brazilian Association of Seed Producers (ABRASEM) and the Brazilian Agronomy Research Enterprise (EMBRAPA), 

Theoretical References

The seed sector, being the revolutionary technological element in the Biotechnology era, plays a key role in the food production chain. Revolutionary changes firstly take place in the agricultural sector - the buyer of basic input for the planting - it progress then to the food industry - buyer of the food produced by agriculture that will be processed to add value to consumers - and finally impact the food retail - today represented by large supermarket chains. All strategic plan goals will be aimed at suiting needs and desires of the consumer, i.e., the main player in the process, who stands for the final demand of the product generated by the many agents of the productive chain.

This study has a twofold focus: a) the first link of the Brazilian chain, the soy and corn grain seed sector and, secondarily, the cotton seed sector due to the economic importance they represent, and b) the emerging break into two markets, that of transgenic products and that of common/conventional products. The world seed production estimated by the International Seed Federation – ISF reaches US$ 24,4 Bi and Brazil shares with 4,9% of the total, i.e., US$1,2 Bi.

Transgenic foods result from the introduction of a gene or DNA strain into the receptive genome of a plant, thus ascribing it a new feature. In 2000, the total world area with transgenic products was around 50 million hectares, against 1,7 million hectares in 1996. Of this area, 72% is in the USA, 17% in Argentina and 10% in Canada; the 1% left is divided into China, Australia, Mexico, France, etc. The main transgenic crops are: soy (54%), corn (28%), cotton (9%), canola (9%), squash, papaya and potato (less than 1%). Around 71% of these transgenic crops are resistant to herbicide. In Brazil, EMBRAPA was the first research center to work on gene cloning (BRAZILEIRO, 2000).

The companies today operating in the biotechnology sector came from the chemical or pharmaceutical sector, i.e., with previous accumulated knowledge on seed production, and they quickly enhanced their intellectual capital by acquiring other companies in several parts of the world with consolidated know-how. The economic advantages obtained through mergers or acquisitions are based on efficiency increase via scale/scope economies, and they also result in competitiveness increase through a larger market participation that generates oligopoly structures, which allows for additional profit via prices or plot (KLOECKNER, 1994 e SATO, 1997).

       
Studies on agribusiness have traditionally used the concept of the productive chain as a model to explore an understanding of the participation of each chain link with its interdependence, as well as its external and internal competitive position, as mentioned by JANK (1996), EMBRAPA (2001) and SAA (1997).  More recent approaches also incorporate in the analysis existing cost transactions and existing management styles that the several agents of the chain adopt to minimize such costs whilst taking on governance structures of their own (WILLIANSON, 1985). These governance structures may be understood as the internalization of processes, like in the cases of verticalization, elaboration of relationships of partial or complete contracts, alliances and synergistic associations.


Under an administrative approach, PORTER (1986) explores a similar Idea of productive chain, but he is concerned with the concept of value aggregation. Value aggregation can occur either through marketing strategies or through research and development of products suitable for end-consumers. Although the idea of productive chain is often confused with the concept of supply chain, the focus shifts. Whereas studies of supply chain are concerned with reaching efficiency and efficacy through logistic, operational and organizational management (CHRISTOPHER, 1997; BOWERSOX e CLOSS, 2001 e BALLOU, 2001), the focus on productive chain explores issues of production, commercialization and governance.

The Brazilian Seed Sector 

According to SILVA (1990), the state of Sao Paulo is credited with a pioneering role in the adoption of measures and programs aimed at modernizing agriculture. Seed production started with the creation of the Genetics Section at the Agronomy Institute of Campinas (IAC) in1927; with cotton being emphasized due to its importance at the time. In 1934 the Monopoly of Production and Distribution of Seeds is created and remains until today. In 1957 the private sector gradually enters the sector through large-scale production, mainly with the creation of hybrid corn certification.

In 1968, the dissemination of Seed National Plan (PLANASEM) took place, drawing the first policy for the seed sector in the country. The plan reinforced the participation of the private sector, reserving a secondary role to the State. Until then, basic research was developed by the State; rare exceptions from the private sector included the cases of Agroceres -presently Monsanto-, Cargill and Pioneer. As a consequence of the PLANASEM, the Seed Certification and Record of Certified Seed Products were instituted in the state of Sao Paulo in December 1968. 

Through the BACEN Circular number 706, of 1982, the granting of rural credit was linked to the utilization of modern inputs, thereby bringing about a growing the demand for improved seeds. In this period, the Brazilian private sector expanded and consolidated itself. State government bodies - via IAC - and federal government bodies - via EMBRAPA - are still operative today and account for a considerable production of rice, bean, cotton, corn and soy seeds through the secretariats of agriculture.

The production of transgenic seeds in Brazil has not yet been liberated. Among the grains, soy is to cause the highest impact on food production, due to the production volume of soy grain and soy derivates, such as soy meal used for animal feed and the soy oil, the main oil consumed worldwide. Besides these products, other elements such as soy lecithin and textured soy protein are used in hundreds of industrialized foods. According to ABRASEM data, in 1997 Brazil produced 998 thousand tones of soy seeds, i.e., 75% of the total. The main soy seed producing states in Brazil are:  Rio Grande do Sul, Paraná and Mato Grosso.

The world is divided as whether or not to consume foods containing transgenic ingredients. The European Parliament decided on explicitly labeling for even the smallest amount of transgenic ingredients and also on a GM-free label for all products derived from 100 % non-GM products, including animal feed. China and Japan have chosen a strict control of the entrance of transgenic products by requiring proof of origin certificates.

In order to address the new rules of the buyer´s market, exporting countries must adapt their production and create new control measures through tracing systems. Transgenic grains are not to be transported in the same vehicle as common grain and they must be kept in specific grain storages. The United States and Argentina already grow and commercialize genetically modified soy. Brazil has not yet ruled whether or not plantation and trade will be allowed. If, on the one hand it is advantageous to offer the European market the non- GM product; so, on the other, it may lose the Chinese market and the European, should the latter choose to consume transgenic products. The emergence of two markets will imply parallel management of two differentiated chains with implications regarding strict control and suitability to legal and retail requirements.

The Seed Sector concentration in Brazil

As seed is the main agricultural input and the main agent of biotechnological change, it has become a target for companies strategically seeking control of this sector. Law number 9.456/97 for the Protection of Cultivars allowed the entry of multinational companies into Brazil by ensuring intellectual property on cultivars, permitting the charging of royalties, thus increasing the production concentration. Companies in the sector of seed production worldwide have been practicing a series of mergers and acquisitions, including in Latin American countries. Table 1 presents the main acquisitions in the seed sector in Brazil over 1996-1999.

Table 1 – Main Acquisitions in the Seeds Sector

Buyers
Purchased

Monsanto
FT Pesquisa e Sementes, Agroceres, Cargill, Braskalb

AgrEvo
Granja 4 irmãos of the Josapar Group, Sementes Ribeiral, Mitla Pesquisa Agrícola, Fartura Sementes

Dow AgroScience
Sementes Colorado, DinaCorn/Carol, Sementes Hatã, FT Sementes de Milho 

Pioneer/ DuPont
Agropecuária Dois Marcos ( Soy)

Source: Zanatta e Cardona (1999), data from Embrapa Sementes Básicas.

Dow AgroSciences bought the Sao Paulo-based companies DinaCorn, from the Farmers Cooperative of the Orlândia Region and Híbridos Colorado. Corn genetic databases from the Sementes Hatã company, located in Dourados (MS) and from FT Pesquisa e Sementes, located in Ponta Grossa (PR) were also bought. AgrEvo, a joint venture of two giants, Hoeschst and Schering, bought Sementes Ribeiral, from Pato de Minas (MG). Unimilho is one of the few domestic companies left. The Association of Corn Seed producers of  National Research, gathers 17 companies of hybrids in technological association with Embrapa.
Given the high specificity of the input, seed production is verticalized from genetic manipulation to development, multiplication, improvement, classification, and commercialization. An example is the market of corn seed, an important input for the animal feed industry. In Brazil, in the late 90s, national companies of corn seed that accounted for 50% of the market share underwent financial hardships due to the strong competition from multinationals. Today, national companies account for as much as 10% of the corn seed market. Four multinationals account for 90% of the corn segment. Monsanto has a participation of 60%, after the acquisition of Agroceres and the Latin American division of Cargill. In the beginning of 1999 Monsanto also bought BrasKalb, from the North-American DeKalb Genetics, which will imply a growth in its market share. 

Although the soy seed market saw Embrapa, the research institute of the Federal Government previously answering for 70%, lose 5 % of the market after the restructuring of the market in 1997, the company is still in the lead. Secondly comes the multinational Monsanto with 18% of the market share. The emergence of Monsanto´s transgenic soy is bound to produce great changes in the soy seed market configuration.

Table 2 – Market Participation of Main Soy and Corn Seed-Producing Companies

Before 1997

After 1997


Company
Participation

(%)
Company
Participation

(%)

Corn

Corn


Agroceres
26
Monsanto
60

Cargill
26
Pioneer/DuPont
14

Pioneer
14
Novartis
11

Novartis
11
UniMilho (Nac.)
4

Braskalb
8
Dow/Mycogen
5

DinaCorn/Carol
3
Zeneca
3

Outros
12
AgrEvo
2

Soy

Soy


Embrapa System
70
Embrapa System
65

FT Seeds
12
Monsanto/FT
18

Coodetec (PR)
10
Coodetec(PR)
10

IAC (SP)
2
IAC(SP)
2

2 Marcos (RS)
1
Pioneer/DuPont
1

Others
5
Others
5

Source: Zanatta e Cardona (1999), data from Embrapa Sementes Básicas.

Global Leaders in the Biotechnology Sector 


The presence of large multinational groups in the Biotechnology sector firstly occurred through the entry into this sector of companies from the Chemical and Pharmaceutical sectors, which had some marginal activity in agriculture. In the US between 1995 and 1998 there was a wave of mergers and acquisitions of multinational groups in the field of heath and chemistry with a view to entering and consolidating competitive positioning. Given the high investments required and long-term return, large companies also had the advantage of market entry barriers (KING, 2001). Monsanto, for example, consolidated itself in the 70´s as one of the largest players in the plastic and petrochemical sector, then in the agrochemical and pharmaceutical sector and now it is expanding into the field of biotechnology.

Between 1996 and 1998 Monsanto acquired Calgene, a Biotechnology Company, and several Seed Companies like Asgrow, Corn States Hybrid, DeKalb Genetics, Holden’s Foundation Seed, the Plant Breeding Institute from Cambridge, Sementes Agroceres and Cargill’s foreign business. In 1998, Monsanto tried to buy one of the largest seed companies in the U.S., Delta&Pineland, but it did not succeed. In 2000 Monsanto and Pharmacia & Upjohn merged together to make a new Company, Pharmacia Corporation. 

Other big global players in the biotechnology sector (ERS, 2001) are:

· Du Pont, which acquired Pioneer High Bred International, the main supplier of cotton seeds in the United States.

· Novartis, the Swiss giant, which appeared from the fusion of Ciba with Sandoz, in 1996, and operates in the agrochemical and pharmaceutical sector.

·  Aventis, arisen from the merger of Hoechst with Rhonê- Poulenc in 1999. Bought by Bayer CropScience in 2002

· AstraZeneca, made up by the Sweden Astra, from the pharmaceutical sector and the British Zeneca, from the biosciences area, in 1999.

· The Mexican Companhias La Moderna, with sales below those of the above-mentioned companies which is, however, world leader in the market of fruits and vegetables seeds.

· The Swiss Syngenta, the largest agrochemical company worldwide, made up in 2000 through the merger of Novartis agribusiness and Zeneca agrochemicals.

         The  level of concentration in the U.S. seed sector in 1998 point to the fact that the four largest companies account for 67% of the corn seed market, 49% of the soy seed market and 87% of the cotton seed market. In Brazil, these companies already installed and operating in the sector of seeds and chemical imputs are investing and betting on the use of transgenic seeds mainly for soy, cotton, sugar cane and corn. Brazil is the second largest world producer of soy grains and a great exporter of soy meal, with exports having a significant weight in the balance trade. The impact the break into two markets had for soy is stronger due to the many derivates used in the food and beverage industry for its nutritional qualities. According to the companies, genetically modified plants bring economic benefits to farmers for their potential of increasing agricultural productivity and curbing production costs. Besides, more nutritious foods are produced and in the future, the research on modified foods will enrich diets and can be a means of transmitting vaccination.

Monsanto


Founded in 1901 in St. Louis, Missouri (USA), Monsanto develops products for the agriculture, including herbicide products and conventionally or biotechnologically- improved seeds. Roundup is the company´s best selling herbicide, used for 30 years in 100 countries and approved by the United States Environment and Protection Agency.

Monsanto invests a lot of resources in research in the field of Biotechnology, Molecular Reproduction and Genomics. The amount the company invested in biotechnology worldwide in the last five years (1995-2000) in the development of herbicide-tolerant and insect-resistant genetically modified plants is estimated at US$ 4 billion. Among products of the first phase of biotechnology, already grown in several countries, are the herbicide-tolerant and plague-resistant soy and corn and the plague-resistant cotton. In the second phase is the golden rice, enriched with betacarothen and enhanced iron. 

In 1997 Monsanto strategically divided one part oriented to three competence areas, agrochemical, farmaceutical and food products, and another part keeping activities related to the chemical area. The latter part was transformed in an independent society giving rise to Solutia. In 1999 Monsanto entered into a merger with Pharmacia & Upjohn now called  Pharmacia Corporation. The agrochemical and biotechnology  continues naming it Monsanto Co. 

Monsanto started in Brazil in the 1950´s, with the commercialization of raw material. In 1963, it opened the first Sales Office in Sao Paulo, capital. The first factory was set up in 1976, in Sao José dos Campos (SP), and is currently one of the most advanced industrial complexes of the company outside the US. It produces the Roundup family. In December 2001, Monsanto set up a raw material plant for the Roundup herbicide line in Camaçari, Bahia. Constructions works for this unit started in January 2000. In addition to that, the company had invested in the modernization of its seeds production facilities and in a new corn, sorghum and sunflower seed improvement and research complex in Uberlandia (MG). 


The Seed Research and Production Center was opened in Uberlandia, as the most modern in the tropical belt. The Center has 4 laboratories operating with cutting-edge technology, thus placing the company in a leading position in the development of corn and sorghum and increasingly responding to the Brazilian environmental and cultivation conditions. 

Monsanto started to consolidate its position in the Brazilian market as of 1995, when it bought FT Sementes. This acquisition originated Monsoy Ltda., dedicated to developing and commercializing certified soy seeds. Already in 1999, with the launching of the Asgrow trademark, Monsanto started to offer farmers fiscalized soy varieties of very high nutritious value through its distribution system. With around 14 thousand employees in countries of all continents, Monsanto sold US$ 5,5 billion in 2000 and 6,5 billion in 2001. In Brazil, Monsanto had a cash flow of US$ 500 million in 2000, with the production and commercialization of the Roundup herbicide line, conventional soy seeds (Monsoy e Asgrow), and conventional corn and sorghum seeds (Agroceres e Dekalb).

Syngenta

The Syngenta group emerged from the merger of the agribusiness unit of the Swiss group Novartis and Zeneca, the former British ICI. The Novartis group had resulted from several merged companies with original activities in the pharmaceutical sector; and the ICI group started out in the chemical industry.

In 1996 Ciba (founded in 1884) and Sandoz (founded in 1876) integrated to form Novartis. In 1998 Novartis formed the Novartis Agriculture Discovery Institute (NADI) one of the largest centers for agricultural genome research.


In 2000 Novartis agribusiness embarked on its merger with Zeneca Agricola to form Syngenta. This merger was driven by the desire to aggregate the synergistic forces and knowledge built over the years through acquisitions and R& D from both units in the seed research and production sector.


Syngenta is the world leader in the agribusiness industry, with operations in all the main areas of seed and crop protection, with over 20,000 employees worldwide and estimated sales of US$ 7 billion. Its competitive advantages encompass global presence and scale, as it operates with products and brands of global force and also through global-reach operations. Also, it has worldwide top sales hits in fungicide, ranks second in herbicides, insecticide and seed treatment and third in seeds, according to 1999 sales.

Strategies definitions for the Brazilian market 

The major players in the biotechnology sector are betting on the Brazilian segment of transgenic seeds - initially for soy, corn, cotton and rice, but later for other agricultural products. The division of the values generated by the soy market will depend on the global strategies the multinational companies should consolidate. The main soy producing countries are the US, Argentina and Brazil. Whereas in the first two countries transgenic soy is already disseminated, with a consolidated production, the Brazilian institutional bodies have not yet liberated the planting and commercialization of Genetically Modified Organisms (GMOs).

The market or the demand will be divided as to whether to accept or to resist to GM products. Among the main markets, the principal resistance movement comes from the European Union (EU); China and Japan have opted for control and identification, not prohibiting the entry of modified soy into their countries. After the consolidation of strategic alliances and the mergers and acquisitions aimed at expanding into new seeds markets, the multinational biotechnology companies, shown in Figure 1, are ready to operate in the main Brazilian seed markets, i.e. cornseed, soyseed and cottonseed markets 

Figure 1: Players in the Brazilian market for the main seeds (corn, cotton and soy)



                                          




This market is basically shared by the following private groups: Monsanto, Syngenta (Novartis), Pioneer (Du Pont) e Aventis. Parallel to them research companies from the public sector in national scope (Embrapa), in the state scope (IAC, IAPAR) and in the regional scope (Coodetec, Fundação Mato Grosso). Given the logic of market competition, the public sector is also seeking alliances with already-consolidated national seed companies in an effort to strengthen its activities. The main competitors in the hybrid corn seed market in Brazil are shown in Table 3.

Table 3 – Main competitors in the Hybrid corn seed market in Brazil

Company 
Origin
Competitive strategy differential
Basic Strategy 

Monsanto
multinational
National distribution network
patents/P&D 

Pioneer(Du Pont)
multinational
seed+credit package 
patents/P&D

Syngenta (Novartis)
multinational
Technical package +seed
patents/P&D

Mycogem/DinaCorn(Dow)
multinational
Focus on Centerwest / Southeast
patents/P&D

Embrapa/ BrasCorn
national-public
Alliance with private sector
patents/P&D

Source: Created in the research

As the soy and corn grain market is strategic for the Brazilian and the global agribusiness industry, biotechnology companies have focused on this market. Corn is strategic for the Brazilian domestic market because it is the main component of animal feed, the main imput of the productive chain of chicken and pork protein. Brazil second worldwide producer and exporter of chicken and its importance grows each year in the Brazilian exports. The main competitors in the Brazilian soy seed market are shown in Table 4.

Table 4 – Main competitors in the Brazilian Soy Seed market 
Company
Origin
Differential competitive strategy

Monsanto/Asgrow/Monsoy/FT
multinational
Transgenics RR

Syngenta
multinational
Focus on Center-West

Pioneer/Dois Marcos
multinational
Focus on byproducts

Coodetec
Private-national
Paraná: focus on byproducts, Center-West: alliances

Embrapa/CNPT/Iapar
Public-national


Research and national scope

Source: created in the research

The Brazilian soy production has a strategic character for the external market, primarily, and secondarily for the domestic one. Brazil is the main world producer of non-GM soy. The main by-products of the soy productive chain are the meal and the oil. Meal is a key element in the composition of animal feed and soy oil is key for human consumption. Therefore, the control of the production and commercialization of soy seeds implies monopoly of a large global market. As for cotton, the main producing country is India. Cost reduction and productivity increase were positive aspects in the adoption of transgenic cotton; that which NGOs struggle for now is some control in order to avoid environmental impact that may generate ecological imbalance. The main competitors in the cotton seed market in Brazil are shown in Table 5.

Table 5 – Main competitors in the cotton seed market in Brazil

Company 
Origin
Competitive Strategy

Maeda/Delta&Pinel
national-multinational
Focus on the Centerwest and mechanization

CNPA/Embrapa
national-public
Focus on Center-West and Northeast

IAC
national-public
Focus on the state of Sao Paulo 

Coodetec
national-private
Movement from Paraná(south)/Centerwest

Source: created in the reasearch

Another important point in the seed supply chain is distribution. To achieve a better scope of operation, large companies of the sector have adopted different strategies. One such strategy focused by multinationals involves the purchase of national companies whose distribution structure is already developed.

Conclusion

The Brazilian seed sector is currently defining market leadership positions with large investments in transgenic foods. The control of this market presupposes the acquisition of knowledge as well as technological control.

Similarly to what happened in other countries, the introduction of agricultural products arisen from genetic engineering applications provokes questioning from society. A number of articles or research reports disseminated through the academic milieu or the electronic media mirror controversies associated with its acceptability. 

In addressing such issues, this study endeavored to show a few relevant points for a basic understanding of the configuration of the seed biotechnology sector in Brazil. It is a highly concentrated sector with strong operations from private global groups like Monsanto and Syngenta, due to acquisitions of national companies and strategic alliances, but which still counts on the significant presence of governmental institutions in technological production and generation.
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