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RESUMO

Visando contribuir para o campo da gestdo da irfvadoram
analisados processos de inovacao a partir de urspguiva multi-nivel, multi-
dimensional e dindmica. O objetivo do presente destivi desenvolver um
modelo tedrico genérico de plataforma de negdcara pnalisar processos de
inovacdo na indistria da semente geneticamentefivamti (GM). O trabalho
foi dividido em quatro capitulos que empregarantasceitos de dinamica de
modelo de negdcios, as dimensfes da inovacdo abestaentendimento de
plataforma de negécios para compreender process@sodacdo de empresas
operando no setor da biotecnologia agricola no ilBr@s primeiro capitulo
apresenta o0 contexto da pesquisa, as questdes qiravaotivaram esse estudo,
o referencial tedrico que serviu de base para lmaltna como um todo e o
modelo tedrico que pode ser visto como uma dasipers contribuicBes desse
estudo, servindo de ligacdo para os outros trégubag O segundo capitulo
ilustra o conceito de dindmica de modelo de negdoas meio de um estudo de
caso de uma empresa pioneira na area de sementggmente modificadas.
O terceiro capitulo expde os conceitos de modeloneg@cio aberto e inovagéo
aberta e, por meio da observacdo da trajetéridriiat da industria da
biotecnologia agricola, mostra a evolugdo dos nosdeé negdcio nesse setor e
a caracterizacdo de dimensfes da inovacdo abertpa@o capitulo aborda
diferentes percepc¢fes de agentes do setor de s=n@ht sobre a definicdo e
construcdo de plataformas de negdcios e a lidermcgplataforma de negdécios
nesse setor. Para o desenvolvimento desse estralm foletadas dados de
fontes bibliograficos e documentais e realizadasrtBevistas em profundidade
e 7 conversas informais com diretores, gerenteSceicos das seis maiores
empresas multinacionais de biotecnologia agricosegmtes no Brasil, uma
cooperativa que desenvolve pesquisa, e duas emmlessementes. Os dados
foram coletados nos anos de 2007, 2008, 2010, 202213 e analisados de
maneira qualitativa. Os principais resultados alstichostram que os conceitos
de dinamica de modelo de negocios e as dimensdewdacdo aberta fazem
parte do modelo tedrico de plataforma de negé€iosonceito de plataforma de
negocios foi definido como sendo a l6gica compeatih ou a arquitetura que
permite a unido das competéncias necessarias@éfaailitar a inovacao dentro
de firmas, em cadeias de suprimentos e entre imakisQuatro dimensdes de
inovagdo foram identificados: inovacdo inside gaeacteriza a plataforma de
negocios interna, inovacao outside-in que podergerataforma de negdécios
de cadeia de suprimentos, inovacao inside-out qde perar a plataforma de
negocios industrial, e o co-desenvolvimento queepgdrar a plataforma de
negocios de cadeia de suprimentos. A evolucao ldéafgrmas de negdcios no
setor estudado se diferencia um pouco com relag@mtendimento encontrado
na literatura. Na indastria de sementes GM umafaaba interna pode evoluir



para uma plataforma industrial quando uma empreshiatecnologia agricola
desenvolve solugdes integradas para os consumidores

Palavras-chave: Biotecnologia agricola. Dinamicapligaforma de negécios.
Inovacao aberta. Sementes geneticamente modificadas



ABSTRACT

Willing to contribute to the field of innovation magement the present
study analyzes innovation processes from a mulétemulti-dimensional, and
dynamic perspective. The main objective of thigigtwas the development of a
generic business platform theoretical model to yaainnovation processes in
the genetically modified (GM) seed industry. Thadst is divided into four
chapters that implement the concept of business ematynamics, the
dimensions of open innovation and business platfonaerstanding to analyze
innovation processes in the agricultural biotecbgglsector in Brazil. The first
chapter exposes our research background, reseaestians that motivated the
study, theoretical underpinning that was the badighe entire study and
theoretical framework which can be seen as onkeofrtain contributions of this
study, and worked as connecting line for the thi@mwing chapters. The
second chapter illustrates the concept of businesdel dynamics through a
single case study on a pioneering agricultural dmiohology multinational
company. The third chapter approaches the conogpizen business model and
open innovation, and through the analysis of thdcaljural biotechnology
industry’s historical trajectory, shows the evabatiof business models within
the GM seed sector and also the characterizatiompeh business model
dimensions. In the fourth chapter we analyze pdimep of the concept of
business platforms in the GM seed industry of déffic agents operating in the
sector, considering definition and construction lisiness platforms and
business platform leadership in the GM seed seEtorthe development of this
study data was collected from documental and kgbdiphical sources, as well
as 22 in-depth interviews and 7 informal conveosatiarried out with directors,
managers and technicians from the six largest agwi@l biotechnology
multinational companies operating in Brazil, one#8lian research cooperative
and two Brazilian seed companies. Data was collezte2007, 2008, 2010,
2011, and 2013 and analyzed qualitatively. Reslitsv that the concepts of
business model dynamics and the dimensions of mp&vation are part of the
business platform theoretical framework. The bussnplatform concept has
been defined as the shared logic or the architediuat allow gathering the
complementary competences necessary to facilitatevation within firms,
within supply chains, and between industries. Fadiamnensions of innovation
were identified: inside innovation characterizitg tinternal business platform,
outside-in innovation generating the supply chaisifess platform, inside-out
innovation which can generate the industrial busnelatform, and co-
development, characterizing the supply chain bugsinplatform. Business
platform evolution in the sector studied is differecompared to the
understanding found in the literature. Within théM Geed industry de an



internal business platform can evolve to an indaistplatform when an
agricultural biotechnology company develops integgtasolutions to customers.

Keywords: Agricultural biotechnology. Business fdatn dynamics. Open
innovation. Genetically modified seeds.
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CHAPTER 1 General introduction — analyzing innovatbn processes in the
genetically modified seed industry in Brazil
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1 INTRODUCTION

Innovation encompassing new products, new indligtriacesses and
services has been considered a strategic souragrogith and sustainable
competitive advantage for companies worldwide. he tpresent though,
mastering innovation represents great challeng®ngpanies for many reasons.
Especially in sectors where knowledge has an imapbntole, the competitive
landscape and ways of innovating have changed angpanies face new
obstacles to be overcome if they want be successsfalators.

Many scholars have described what they see as ekahgt impact
companies’ innovation practices (CHESBROUGH, 2003803b; TEECE,
2000). Teece (2000) has called the attention tadorental changes in the
global economy that influence the basis of firmeleeompetitive advantage.
Decreased costs of information flow, increaseshi number of markets, the
liberalization of product and labor markets in maoayts of the world, and the
deregulation of international financial flows haemdered traditional sources of
competitive differentiation less effective.

Adding to that it is relevant to note that in th@"Zentury, industrial
corporations were able to innovate only by conchgchasic research activities
internally, and by carrying the results of thateash to the market. Firms
developed innovation activities in isolation, andgamizations and their
researchers were seen as the key aspects of ilomovidbwever, the process of
globalization has led to the decrease of isolatedvation activities, the transfer
of innovation activities to emerging countries ardpecially, to a growing
division of innovation labdracross the globe (CHESBROUGH 2003b, 2006).

! Chesbrough (2006) has defined ‘division of innawatabor’ as a system where one
party develops an innovative idea but does notyddiis idea to the market. Instead,
that party sells the idea or partners with anotbemty, who then becomes the one
responsible for delivering the idea to the market.
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Companies in the past dealt with high developmestscand had as the
main source of revenue their own market and irdelld property. Due to the
complexity of the products, services and technelegn the present and to the
process of globalization, innovation has been mauéti-sector and represents a
combination of resources from various companiessunh a context, Teece
(2000) argued that firms’ capabilities should benaged dynamically through
alliances, and organizational boundaries shouldelefined in a more flexible
way in order to allow companies to share their competencies.

An immense wealth of examples on the changes antplesity of
innovation processes can be found in the agrialltiield in Brazil and other
emerging and developed countries. Biotechnologygeserated a paradigmatic
change in agriculture by enabling the developméniadically new products,
impacting companies and connecting sectors thag¢ wet previously linked to
agriculture.

New products derived from agricultural biotechngloguch as the
transgenic or genetically modified (GM) crops haypened new innovation and
business opportunities to companies.

In this context, we pose that new and flexible ngemaent tolls would
help academia, managers and practitioners manade batter understand
innovation processes in the agricultural field ehgtically modified seeds.

The concepts of business model dynamics, open atiwov and the
business platform construct seem appropriate ttagxthe new logics involved
in innovation processes in knowledge based indisstsuch as the GM seed
industry.

We believe our object of study or, our overarchoase study (the
genetically modified seed industry), behaves erogily as the ecosystem
explained through the business platform theoretag@broach. For instance,

knowledge involved in innovating in this field ieny fragmented, one single
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product can have up to 70 patents, owned by 32rdift actors, which is the
case of the golden rice (AMANCIO, 2011; KRYDER; KQWSKI;
KRATTIGER, 2000). For that fact, it is important partner and gain access to
those technologies necessary to complete the itibovarocesses.

The business platform construct is fit to desctilie new innovative
reality of collaboration for the fact that it fomss on the architecture or
ecosystem formed where companies share their cabdities in order to
enhance and support innovation.

Even though many studies have approached the Isssipatform
concept in many sectors, from the automotive inmgudb information
technologies (GAWER; CUSUMANO, 2002; MESQUITA, 200¢here is still
much to be accomplished in the field of innovat&tndies willing to begin
filling the existing literature gaps of how busiagsatforms are defined and how
they evolve, considering different sectors andatiage technologies.

The answers to questions such as how innovationepses in the
genetically modified seed industry in Brazil can bimtter analyzed; and other
questions, such as how companies create and caglue from innovation;
how the concepts of open innovation and open bssinedels contribute to the
understanding of innovation processes in the GM &sgustry; how innovation
processes are seen through the lenses of theebasplatform theoretical
concept, and how that perception differs considetime different innovative
agents in the genetically modified seed sector, aartribute to the fields of
innovation, strategy and management.

In this context, our study has as its main objectivlook at innovation
through the lenses of new management tools, wiltmglevelop a business
platform generic theoretical framework that can #gplied to analyzing

innovation processes in the genetically modifieetdsadustry in Brazil.
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In this first chapter, we contribute to the inndwat research field,
presenting a multi-dimensional, multi-level and dgmc framework that unites
flexible new strategic approaches to analyze intionasuch as business model
dynamics and open innovation. Strategists and mmineurs can use this
framework to analyze their business and innovati@actices.

The next section presents the thesis overview. fohewing sections
discuss our view of innovation and how it affectempanies; the new
competitive landscape companies face in the pregentoncepts that helped us
build our theoretical framework; the generic théiced framework we have
developed for understanding innovation in the fiefdGM seeds; and some

conclusions and limitation of the study.

1.1 Thesis overview

With the development of this study we believe watdbute not only to
the understanding and management of innovationepsss in the GM seed
industry in Brazil, but we also point new toolsapalyze innovation (business
model dynamics, open innovation and the busineafopin concept). We
connect these tools to the reality of the GM seddistry, collaborating to filling
literature gaps, addressing questions that hadyebtbeen answered and
contributing to the development of the businestfqia extant theory.

The first chapter is an introductory chapter whésiposes our research
background, research questions, and main objectivés the introductory
chapter we develop our theoretical framework, trennmcontribution of our
study, encompassing the constructs that have bephed to answer our
research questions in the following chapters of shedy. The framework
proposed captures a multi-dimensional (innovatimeidie, outside-in innovation,

inside-out innovation, and coupled innovation), tideivel (firm level, supply
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chain level and industry level) and dynamic (ingrplatform, supply chain
platform and industrial platform) perspective.

In this initial chapter we have presented our ongriag case study (the
genetically modified seed industry), and some femtuof innovation and
innovative agents in this sector.

The theoretical framework we have presented in finés chapter has
also as its objective to work as a connecting forethe following chapters of
this thesis, which intend to answer our resear@stpns.

The first chapter is based upon all the data catbdor this thesis,
including the bibliographical documents, informaticollected from companies’
websites and annual reports, as well as the imwesvicarried out for the
development of the entire work.

We have developed 22 in-depth interviews and 7rinéb conversations
with key directors, managers and technicians whikady at the time of the data
collection process, for one of the six largest agdtural biotechnology
multinational companies operating in Brazil (Mongan BASF, Bayer
CropScience, DuPont/Pioneer, Dow Agrosciences,Symgjenta), one Brazilian
research cooperative (COODETEC), and two Braziiead companies (Riber
Sementes and Sementes Farroupilha) (Attachment A).

In the second chapter of this study we introducellastrative single
case study on an agricultural biotechnology mutiameal company to show how
that company managed to restructure itself andorespo the challenges
presented by the new biotechnology tool, being &bl@novate in the sector.
We develop that task answering to question of haultinational companies
create and capture value from innovation. To apgrabat research question we
have described business model dynamics whichlexible tool that allows the
understanding of a company’s changes in its sti@tejoices through the

changes in the company’s business model to respmretrategic hurdles the
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company faced throughout the path to develop tsegroducts from agriculture
biotechnology that were commercialized.

At a third moment, we have presented the conceptpef innovation
within the genetically modified seed industry (Ctedll). Having in mind the
various changes that the companies in that secttinrgugh to be able to work
with the biotechnology tool and commercialize tlesults of the innovation
processes, we look at innovation from the perspedatf the relationships and
the business opportunities that the GM crops ojpeio wompanies.

In the third chapter we investigate the historysalibe the most
important features, and point future trends of thensgenic seed industry,
willing to verify if firms’ business models for caéng and capturing value from
innovation shows a tendency to be more open. Thraugngitudinal case study
with the GM seed industry in Brazil, we developualifative study, aiming at
answering to the question of how the concepts @homnovation and open
business model can be described in the sector of 8&tls and how they
contribute to the understanding of the dynamicdsiadvation.

In the fourth chapter we analyze the perceptionthaf concept of
business platforms in the GM seed industry by diffié agents operating in the
sector, willing to understand how business platfmame built in the GM seed
sector and if we can identify business platforndérahip. Through a grounded
theory research where we aim at contributing tcettging the extant theory on
business platforms, we also explore how the GM simglistry business
platforms are different from platforms from othectors.

Next section presents our general theoretical yrideing.
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2 THEORETICAL UNDERPINNING

2.1 Innovation and how it affects competition and @mpetitive advantage

As Freeman and Soete (2008, p. 18) had stafedthe world of
microelectronics and genetic engineering it is macessary to stress the
importance of science and technology to the fiéleconomics

Talking about innovation, Freeman and Soete (2@@8grved that the
importance of innovation in the present is not ordlated to the fact that it
increases the wealth of nations and prosperityataat because it allows people
to do things differently and experience new thirgaovation has the power of
enabling life quality change for the better, indghginew patterns of products
and services that did not exist before.

We believe a definition of innovation must includalue such as
Selman’s (2009):ihnovation is bringing into existence something tleat can
be sustained and repeated and which has some galutdity.”

In our study we pose that without representing e/abucustomers or to
the innovative company, a new idea cannot be cersilan innovation. We
would also like to distinguish between innovatiow énvention. Invention is not
the same as innovation. In general, an inventiéerseto the result of research
activities, such as a patented idea, while an iatiom is a commercial product,
process or service. We agree with Martin’'s (198#derstanding that an
invention may be viewed as a new idea or conceylt,tiis invention only
becomes an innovation when it is transformed irdo@ally usable product.

Aligned with our understanding Goh (2004) noted thaovation is not
creativity alone as it begins with an idea and sgbent implementation to

produce new value.
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A broad perspective of innovation can be foundcdhunpeter's (1982)
definition in terms of a new product, a new metbbgdroduction, the opening of
a new market, a new source of raw material, andways of organizing within
an industry. Nevertheless, all types of innovatiefined by Schumpeter (1982)
collaborate to enabling the creation of new unptented value.

Because innovation unlocks the creation of new evait affects
competitiord and the competitive advantdag# firms (Porter, 1996).

Abernathy and Clark (1985) willing to identify tihele of innovation in
competition posed that the significance of innawatfor competition depends
on what they have called its ‘transilience’ — tlmtinnovation’s capacity to
influence the firm’s existing resources, skills ambwledge, having in mind
they evaluate innovation in terms of success duriof the innovating firm in
its rivalry with competitors, and are thus conceriaéth how and to what extent
innovation affects the relative advantage of acéunal potential competitors.

The scholars explained that technological innovatizay influence a
variety of economic actors in a variety of waysd dtnis this variety that gives
rise to the differing views of the significanceabfanges in technology.

2 Abernathy and Clark (1985, p. 4) defined compmtitas 4 contest among rivals
(actual and potential) with different capabilitiés.

% Competitive advantage depends on the acquisitiadevelopment of particular skills,
relationships and resources (Abernathy; Clark, 198bernathy and Clark (1985)
propose considering the competitive position ofiran fin terms of a variety of
dimensions, assuming that products are not homargeramd that firms compete by
offering products that may differ in many aspepesxformance, reliability, availability,
ease of use, aesthetic appearance, and image |laasvirgtial cost. According to the
scholars, a firm gains a competitive advantage whechieves a position in one of
these dimensions, or a combination of them whidboth valued by the customers and
superior to that of competitors. On the other hahd, products’ features themselves
and the firm’s position with them are not the fumaatal source of advantage. The
foundation of a firm's position rests on a set ddtemial resources, human skills and
relationships, and relevant knowledge that are ¢benpetencies or competitive
ingredients from which the firm builds the produgtatures that appeal to the
marketplace.
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They note that all technological innovation imposesmnge of some
kind, but it doesn’t necessarily have to be desirecFor instance, innovation
in process technology may require new proceduredlimgy information and yet
utilize existing labor skills in a more effectiveay Such changes conserve the
established competence of the firm, and even ehand refine competence
making it more difficult for alternative resources skills to achieve an
advantage.

On the other hand, considering the range of eff@atg\novation might
have, on the radical side of it, instead of enhameind strengthening, this kind
of innovation disrupts and destroys. Innovatiorthi$§ sort changes processes or
products to an extent that imposes requirementexising resources, skills and
knowledge satisfy poorly or not at all. In this text, the effect of this radical
innovation is to reduce the value of existing cotepee and in more extreme
cases to render it obsolete.

This kind of change is at the heart of Schumpetdesry of innovation
and economic development in which ‘creative desimat is the vehicle of
growth. Its effect on competition works through edefinition of what is
required to achieve a competitive advantage (ABERNX; CLARK, 1985).

When discussing the effects of innovation and tetdgical change
Abernathy and Clark (1985) were talking about tbeels of newness that
innovation may represent, which can either be memgal (sustaining) or
radical (discontinuous).

The process of innovation is usually defined aciogrdo its level of
novelty. While incremental innovation involves atijn, refinement and
enhancement of existing products and services higth chances of success and
low uncertainty considering its outcomes, radicadovation involves leaps in
the advancement of technology leading to entirely products, processes and
services (FORTUIN, 2006).
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Some authors argue it is the radical discontinuonsvation that has
the power of unleashing greater value for it caaropew markets, attract new
customers, transform entire sectors, or even muirthovative firm in a superior
position not having to worry about competitors (HEM 2000; KIM,;
MAUGBORNE, 2005).

Since there is no doubt that innovation is cruétal the success of
companies, besides the definition of innovation ahd ways it affects
competition, it is relevant to discuss some techbgwlchanges and trends that
influence companies’ competitive landscape and uatige practices in the

present.

2.2 Changes in the competitive landscape and newatlenges to innovating
companies

Strong forces of change, such as globalizationaadks in technology,
and increasing aggressiveness of competitors aleapeng the competitive
landscape worldwide (ILINITCH; AVENI; LEWIN, 1996/OLBERDA, 1996).
Management researchers have produced a large vatititerature in order to
examine technological trends and other trends thfiect companies’
competitive rules and innovative activities (DILK &., 2008; LEE; OLSON;
TRIMI, 2012; SAMPLER, 1998).

Bettis and Hitt (1995) listed some technologicehtts that have altered
the nature of competition and strategy: 1- thedasing rate of technological
change and diffusion; 2- the information age; &réasing knowledge intensity;
and 4- the emergence of positive feedback industry.

Related to the first trend of technological chaagd diffusion important
developments observed are universities becomingfisignt players in creating
and diffusing new technologies globally, and albe fgrowing interest by
foreign multinationals in setting up partnershipsl éong term agreements with
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universities to gain immediate and direct accesbasic and applied science
breakthroughs.

Considering the second trend of the information, agéormation
technologies, computers, and telecommunicationse htewolved in a rapid,
complex and chaotic manner with results far beyendisioned in the past.
Decline in the costs and increased accessibilithege resources have created a
new competitive landscape.

The third trend of increasing knowledge intensitys horganizational
learning as a critical component in gaining and nt@ning competitive
advantage. If technological change is seen as af s#ianges in our knowledge
(MOKYR, 1990), and if current knowledge is a fulctiof a firm’s formal and
informal technological learning in prior time pet® (WINTER, 1987), then,
according to Bettis and Hitt (1995) growing teclogital orientation and
increasing use of computer and telecomunicaticrtfs@ogy in many industries
create greater knowledge intensity.

Regarding the fourth trend of the positive feedbiackistry, Bettis and
Hitt (1995) noted that as experience with productaccumulates, the firm
learns how to produce more units more cheaply.d@sshat, the knowledge and
experience gained in the design, certification, anoduction of a particular
automobile, for instance, may make it easier tagesertify, and produce other
automobiles, vans or small trucks.

Another interesting feature associated with theitpes feedback
industry is the fact that technological standaetsdtto become locked in by
positive feedback (BETTIS; HITT, 1995). Widespreatbption of a technology
or technological standard creates an atmospheraewhew producers or
customers find it advantageous to adopt it rathan fan alternative.

The technological trends discussed by Bettis artt (#995) have the

following implications for the competitive lands@pf companies:
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a) increasing risk and uncertainty — facing incredsingomplex
products, and new technologies, new innovative yrtsd and
strategic alliances that can rapidly alter indusitsucture, it is
important to have a thorough understanding of itrgiudynamics;

b) the ambiguity of industry — complex innovative puots and
solutions that deliver bundled attributes and futsthnologies to
customers have blurred industry boundaries andrgtrtea large
number of mergers and strategic alliances betwiemis;f

c) the new managerial mindset — the traditional marialgaindset of
the past, based on years of experience and forimategic
planning, has been replaced by a new learningntaiemanagerial
mindset that emphasizes flexibility in strategy asganization,
allowing cooperation and the formation of strategfiances with
current and potential competitors;

d) the redefinition of organization — decreased tratiga costs imply
a redefinition of organizations.

According to Bettis and Hitt (1995) improvements imformation
technology have reduced transaction costs of mango control and
coordination. Therefore, the calculus of organizasya way to economize on
transaction cost (WILLIAMSON, 1985) has changed some cases to
externalize many transactions. Internet and videofezencing, for instance,
make it possible to coordinate and control comgeoduction processes and
R&D projects across organizations as opposed terriatizing them in one
organization. This, in turn, facilitates greateeaplization in organizations.

Bettis and Hitt (1995) explain that these chamggsesent a movement
of disaggregation and reorganization where larghipoupose organizations are

replaced by networks of specialized organizations.
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The trends discussed are seen as causing sin@adbead half of the
1990’s a radical shift in competition among firmsjng from static to dynamic
competition (ILINITCH; AVENI; LEWIN, 1996; THOMAS, 1996). Static
competition takes technology as given, therebyifgrdirms to compete on
price and costs. On the other side, dynamic or R&geterian competition
changes technology at various points of the vaheing challenging firms to
compete in completely new ways (THOMAS, 1996).

Scholars have described changes that dramatiqalbadt companies
competitive advantage (CHESBROUGH, 2003a, 2003b;AHARLAD;
KRISHINAN, 2008; TEECE, 2000).

Teece (2010) argues that developments in the glebahomy have
changed the balance between customer and sugdgéar.communications and
computing technology, and the establishment ofargsly open global trading
regimes, mean that customers have more choiceigdvaustomer needs can
find expression, and supply alternatives are maemsparent. Businesses
therefore need to be more customer-centric, edpeaimce technology has
evolved to allow the lower cost provision of infation and customer solutions.

In line with Teece’s (2010) argument, Prahalad &mghnan (2008)
note that a hundred years ago firms adopted a iffarahtiation strategy
towards customers. In the present this premisechasged and some trends
such as connectivity, the low cost of digitizatitine convergence of technology,
and the emergence of social networks, have chatigedvay we think about
innovation and value creation.

Prahalad and Krishnan (2008) add that this newityeahuses the
relative balance of power between the customertlamdirm to change, making
it relevant for companies to treat each custon®q®erience at a time.

Willing to enable customers to experience uniquewams to their

problems, firms will have to co-create and co-depefalue and solutions. In
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order to create co-created, personalized expeserthe resources will not be
placed in a single company. A large number of figeil may have to work
collaboratively, and instead of a predeterminedpBuphain used for creating
products, firms might now need to create a web witrious elements
articulated, depending on the customer experieheefitm needs to create.
Firms in the present might have to access multitiional and, in some cases,
multi-geographic partners to compose the new prsdarcservices.

About this new scenery of collaboration in innowati practices,
Chesbrough (2003a, 2003b) note that the proce#sdabtrial innovation has
undergone a significant shift from an internallycised model of closed
innovation, which assumed that firms would be atdeinnovate only by
conducting basic research activities internallyd by carrying the results of that
research to the market, to a new open innovatisadigm, where external as
well as internal ideas as inputs to the innovatiwocess are combined with
employing internal and external paths to markettfa results of innovative
activities.

Adding to the discussion about the changes in ivisidn of innovation
labor, Teece (2000) has observed that with comigld@coming increasingly
common, new products are rarely stand-alone it®ather they are components
of broader systems or architectures. The schol@&dritnat organization of firms
and industries and the architecture of productsrdeerelated and that since the
relevant intellectual property needed to ‘effectuaystem-level integration’ is
almost never owned by a single firm, but widelytritmited throughout the
industry, new arrangements are needed to suppud di#fusion and expansion
of system-level integration architecture. Indeechbasing the full potential of
the technology necessarily involves cooperation rajabindustry participants,

many of whom might also be competitors.
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Teece (2000) has also called the attention to a@eetldevelopment,
which is the increase in convergence or integratibrpreviously disparate
technologies. Innovation in such an environment fy means occurs
automatically, but requires internal structureg #ra flexible and permeable.

In the present innovation processes’ own dynamias een seen as
producing a world that requires in many ways reédimig of innovation itself
(CHESBROUGH, 2003a; TORUN; CICEKCI, 2007).

Chesbrough (2003a) argues that some reasons tvat® innovation’
are related to fact that, for instance, today nobshe world's smart people are
not members of a single team, but rather distribuibe multiple institutions.
Another reason is the fact that innovation is ndigtiplinary, such as bio and
nanotechnology, and that a new model of innovasbould find ways to
leverage the disparate knowledge assets of pedpmlesee the world differently.

Complexity involved in Science, technology and ivemion activities
has motivated the development of generic models &bexplain and leverage
those processes.

Kline and Rosenberg (1986) note that a useful waydnsider the
process of innovation is as an exercise in the gemant and reduction of
uncertainty, having in mind that the greater thengies introduced, the greater
the uncertainty. The scholars argue that the systesad in innovation processes
are among the most complex known and that the memeints for successful
innovation vary greatly from case to case. In saiclontext, a general discussion
of innovation requires the exploration of a numbgdifferent dimensions, as
well as making sure that the implicit models of tih@ovation process are
adequate, since the use of simplistic models caousty distort thinking.

We agree with and follow Kline and Rosenberg’'s @98nderstanding
that innovation is not an smooth and linear prac&ather than that it is

complex and hard to measure.
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As we see it, the innovation process is betteresgmted by the chain-
linked model developed by Kline and Rosenberg (198@&n effort to explain
such a process emphasizing the socio-technicalrenatd industry and
technology and the necessity to look at it as aptersystem.

In the chain-linked model innovation is understabdough both, the
interactions that occur within the internal enviment of the innovative
organization, as well as the interactions that b@mong organizations and
exiting knowledge and research.

Adding to the evidence found in literature of tieéevant role played by
innovation for firms’ competitiveness, some schelaave called attention to the
fact that innovation does not always turns intougafor customers and the
innovative company (TEECE, 2007). The business mdslein charge of
developing that task (CHESBROUGH; ROSENBLOOM, 2002)

Chesbrough (2007) argued that today, innovationt imgtude business
models, rather than just technology and researdhdamelopment, for the fact
that a better business model will often triumphravéetter idea or technology.

Having in mind that it is through business moddiattcompanies
commercialize new ideaszhesbrough (2010) noted that the same idea or
technology taken to market through two differengsibass models will yield two
different economic outcomes.

Next section defines and proposes a dynamic apprimacthe business

model concept.

2.3 Business model dynamics

To successfully innovate companies not only haveréate value from

new ideas, but they have to be able to capturegfdiie value that has been



31

created (TEECE, 2007). According to Teece (200@pwators are not always
successful in translating a new idea into econosalae.

The role of transforming new ideas or technologigs value has been
developed by business models (CHESBROUGH; ROSENBUQQO002,
TEECE, 2010).

Another element that should be carefully considevldn innovating is
the fact that business models many times have aaggh allowing adaptation
and new value creation from innovation processes.

It is the business model that allows a companyrtange strategically
all the components necessary to create and capalte in the innovation
process. This construct has gained importanceerateas of business strategy
and innovation management since the 1990s, asl éhimtohelps understanding
and communicating the logic of a company to creabel deliver value,
incorporating the complexity and multitude of pbigies of business
configurations in the present (OSTERWALDER, 200HAFER; SMITH;
LINDER, 2005).

The business model concept has gained importancthdofact that it
brings a flexible and fresh new way of looking itihe way strategy of the firm
is operationalized (MCGRATH, 2010).

Flexibility of business models can be found in Joid Ferreira’s (2005)
understanding that the business model constructbeansed as a tool which
enables the junction of more than one strategyagmbr, such as the positioning
school and the resource based view, increasingdtential of those approaches
in explaining strategic processes.

According to McGrath (2010) the business model epncoffers
strategists a new way to consider their optionsincertain and fast-moving
environments because it involves insight, experiat@n and evolutionary

learning, contrasting traditional approaches tatsgy, such as the industry
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positioning view. The scholar explains that theitmsing school has long
proposed that what firms need to do to succeed fad a truly differentiated
and defensible position within an industry. Theedima is that traditional
perspectives such as this give management littieudie@ for action. Having
selected a position in an industry, it is hard lack a firm out and move it to
some other position.

McGrath (2010) adds that business modeling, thesefs a useful
approach to figuring out a strategy, as it suggesperimentation, prototyping
and a job that is never quite finished.

Chesbrough and Rosenbloom (2002) argued that a&ssfot business
model creates a heuristic logic that connects thehrtical potential of
technology with the realization of economic val@n the other hand, at the
same time that a business model is capable of kingpdatent value from a
technology, it might constrain the subsequent $efancnew, alternative models,
later on.

Companies should choose a dynamic approach to ajeualsiness
models rather than static one. Following this lefethought, Chesbrough and
Rosenbloom (2002) argue that in some instancesnawation can successfully
employ a business model already familiar to the fibut in other cases such a
business model will not be able to fit the circumnsies of technological or
market opportunity. In these later cases, managédlsneed to expand their
perspectives and adapt their business modelsdir ¢o capture value from that
technology.

Osterwalder (2004) has designed and proposed atoggptthat allows
to accurately describe the business model of a (Figure 1). To fulfill that
purpose, in a first step, he identified four maieas that constitute the essential
business model issues of a company: product; cestorterface; infrastructure

management; financial aspects.
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In a second step, he broke those areas down insetaof nine
interrelated building blocks that allow conceiviagbusiness model: product
(value propositions); customer interface (customdistribution channels, and
customer relationships); infrastructure managenfeapabilities, partnerships,
and value configuration); financial aspects (ctrstcsure, and revenue model).
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Figure 1 Business model ontology
Source: Osterwalder (2004)

Osterwalder (2004) called the attention to the faet companies are
continuously subject to external pressures thagelthem to constantly adapt
their business models (OSTERWALDER, 2004). In tbantext, our study
agrees with scholars, such as Reuver, Haaker amthBo (2007), who suggest

that business models should be dynamic, adaptirgy ¢ime to maintain
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alignment with changes, such as changes in techypolthanges in customer
demand, and changes in the regulatory environnfdirhts.

We believe that business model dynamics can beetbfis the process
of change in at least one of the components ofrapany’s business model to
address the necessary response by the compangdnofaexternal pressures,
such as technological change, regulatory chandaicpacceptance, changes in
customer demand. The new business model will regeratrategic choices to
allow new value creation and capture.

We suggest an evolutionary perspective of busimaegels, which
evolve along time, to allow new value creation aafture. The way we see it, a
business model can evolve: 1- from a closed businexdel to a new closed
business model; 2- from a closed business modet wpen business model; and
3- from an open business model to a new open kasimedel.

In the first situation, business models can evatveearrange strategic
choices in the ‘internal context’ of firms, adapgtito change when necessary. In
the second situation, they can evolve from a ‘addsgsiness model’ to an ‘open
business model’, starting to use external ideagetwrate innovation, as well as
external paths to market. In the third situatioempusiness models can evolve
and change to rearrange the necessary businesd nwdponents within an
open business model that will transform a new teldgy into value using new
internal and external ideas to compose innovat®mvell as new internal and
external paths to market.

The next section defines the concepts of open mwhmv and open
business models.



35

2.4 Open innovation

Firms that identify themselves as innovative hawe continuously
generate a stream of value-rich products and sssvand improve them by time
targeting growth markets and finding new ones fairt core technologies. To
achieve this, they have to start opening their WVamon practices
(GHAZAWNEH, 2010).

According to Chesbrough (2003b) the process of strial innovation
has undergone a significant shift in how compag&serate new ideas and bring
them to market, going from a closed innovation mdéegure 2) to an open
innovation model.

In the old model of closed innovation (Figure 2high worked for most
of the 20" century, firms adhered to the following philosoph$uccessful
innovation requires control’. Companies had to gateetheir own ideas that

they would then develop, manufacture, market, asitliloute themselves.

Boundary of
the firm
0
o '\
Research .
projects &——> & —> 0 —> 0> The market
R
o—
Research——5 | Development——s

Figure 2 The closed innovation model
Source: Chesbrough (2003b)



36

For years, the logic of closed innovation was sagrhe right way to
bring new ideas to market, and companies inveseavily in internal R&D,
hired the brightest people, and were able to discthe greatest ideas, allowing
them to get to market first and reap most of treits; which they would then
protect by aggressively controlling their intelieat property to prevent
competitors from exploiting it.

Toward the end of the 20th century though, accgrda Chesbrough
(2003b), a number of factors started to erode thderpinnings of closed
innovation, amongst which are the dramatic risthennumber and mobility of
knowledge workers, making it increasingly difficdtir companies to control
their proprietary ideas and expertise, and the grgvavailability of private
venture capital, which helped finance new firms atitkir efforts to
commercialize ideas that had spilled outside catgoresearch labs.

Chesbrough (2003b) adds that in the present, lgamimpanies of the
past have been encountering strong competition frerstartups. Surprisingly
these new comers conduct little or no basic rebedmat instead they get new
ideas to market through a different process.

Chesbrough (2003a) mentioned the example of Luegehinologies, the
telecommunications equipment company created inbteakup of AT&T in
1996. Lucent inherited the lion’s share of Bell kab perhaps the premier
industrial research organization in thé"2gentury — from the old AT&T, and
this should have been a decisive strategic weapmn Liicent in the
telecommunications equipment market. However, thidigin't quite work out
that way. Cisco Systems, which lacks the deepriatdR&D capabilities of Bell
Labs, somehow has consistently managed to stapsthoé Lucent. The answer
to how Cisco manages to stay atop its market hadotavith the fact that
although Lucent and Cisco competed directly in shene industry, the two

companies did not innovate in the same manner. ntudevoted enormous
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resources to exploring the world of new materidseking fundamental

discoveries that could fuel future generationsrofipcts and services. Cisco, on
the other hand, deployed a rather different stgat®ghatever technology the

company needed, it scanned the world, and acqfroedthe outside, usually by

partnering or investing in promising startups. Wiitlthis example of open

innovation, Cisco was able to keep up with R&D amitpf perhaps the finest

industrial research organization in the world, withconducting much research
of its own.

This is not an isolated example. Other companiesiasessful as Cisco
are Intel and Microsoft (CHESBROUGH, 2003a; 200%b)en Innovation can
be briefly defined as utilizing external as welliagernal ideas as inputs to the
innovation process, combined with employing intéraad external paths to
market for the results of innovative activities ESBROUGH, 2003b).

In the new model of open innovation (Figure 3), tliem
commercializes internal ideas as well as ideas fotlmer firms and seeks ways
to bring its in-house ideas to market by deploypeghways outside its current
business (CHESBROUGH, 2003b).
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Figure 3 The open innovation model
Source: Chesbrough (2003b)
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The boundary between the company and its surrogretizironment is
porous in the model of open innovation, enablingowation to move easily
between the two (CHESBROUGH, 2003b).

In other to develop open innovation companies hHavenderstand and
implement ‘open business models’. According to ®hasgh (2006) a business
model performs two functions: a) it creates valbg, defining a series of
activities from raw material through to final conser, that will present products
or services with value being added through theowuariactivities; and b) it
captures a portion of the value created, by estaiblj a unique resource, asset,
or position within which the firm enjoys competitivadvantage. An open
business model creates and captures value usingethelivision of innovation
labor, leveraging more ideas due to the inclusibexternal concepts, and using
assets, resources or positions from other compdniesess.

Some scholars willing to understand the impleméornatof open
innovation, and if there were identifiable patterhave distinguished different
dimensions of open innovation: outside-in, insidé-@nd coupled process or
co-development (CHIARONI; CHIESA; FRATTINI, 2011; ASSMANN;
ENKEL, 2004).

Gassmann and Enkel (2004) analyzing a databas@éfcémpanies
identified three core open innovation processe® fiftst one, the outside-in
process, enriches a company’s own knowledge basegh the integration of
suppliers, customers, and external knowledge sogir@ind is able of increasing
a company’s innovativeness. In the second innowagtimcess, the inside-out
process, the external exploitation of ideas ined#ht markets takes place
through licensing IP or multiplying technology byanneling ideas to the
external environment. The third innovation procédsntified, the coupled
process, links outside-in and inside-out by workimg alliances with

complementary companies.
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In the coupled innovation process of open innovatioooperation
involves the joint development of knowledge througlationships with specific
partners which can be implemented through jointtwes and alliances with
universities and research institutes (GASSMANN; ENK 2004). This third
dimension of open innovation is the one where Ipatttners benefit equally, and
usually it is motivated by an organizational leagnimperative.

According to Gassmann and Enkel (2004) to apphheafcthe open
innovation approaches effectively the company nelffisrent core capabilities

as follows:

a) the outside-in innovation process is related to fthesorptive
capability’ — having in mind that technology, knedbe
generation, and application processes are incglgsiophisticated
and expensive, the ability of a firm to recognite tvalue of
external information, assimilate it, and apply itithin the
boundaries of the firm to generate new value isicali to the
innovative company;

b) the inside-out innovation process requires ‘muilttgdive
capability — to successfully exploit knowledge extally and
commercialize ideas, the innovative company needset able to
strategically select external partners, that aringi and able to
multiply the new technology, as well as codify amdnsfer its
knowledge to the external partner;

c) the coupled innovation process requires ‘relatimaglability’ — the
company’s capability to build and maintain relatibips with
partners, enabling joint development in stratedliares is seen as
a source of competitive advantage. A company catifferentiated

by the networks to which it is connected, and thiareces that it
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can undertake. Therefore, the relationships witmpglementary

companies can be a firm's major asset within opeovation.

In our study we propose that business model dyramscwell as the
dimensions of open innovation are part of the lssnplatform theoretical
concept. In the next section we define businesfoptas, which can be seen as
the architecture built to unite companies’ completagy capabilities in order to

develop complex products or services to custonmetise new knowledge era.

2.5 Business platforms

Focusing the relevance of the relational aspect tifier success of
innovating companies in the present, the businésopn concept explains
strategic actions that connect companies’ compléangicore competenciéo
leverage innovation.

Business platforms seek to enable organizatiortatdntions between
companies to create value through the combinatibrinterorganizational
resources, expanding the sources of innovation.

According to Sawhney (1998) in the *2éompanies face challenges
related to attending customers that are becominy wephisticated and
demanding of customized products, forcing firms adopt high-variety
strategies. On the other hand, competition is bé&ugrmtense, with industry
convergence, deregulation, globalization, and im#vorking, forcing
companies to hold the line on prices. The schotmep that the solution is to

adopt ‘leveraged high-variety strategies’ — strigeghat allow firms to achieve

Core competencies, according to Prahalad and HEI®6D), are a company’s critical
resource, they are the collective learning in thrganization, especially how to

coordinate diverse production skills and integratdtiple streams of technologies, they
are about organization and work and they do notirdé with use, unlike physical

assets.
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high variety and high growth, without a correspomdiincrease in costs or
complexity — and that the key to leveraged highetgrstrategies is ‘platform
thinking' — “the process of identifying and exploiting commdigsiamong a

firm’s offerings, target markets, and the procesfscreating and delivering

offerings (SAWHNEY, 1998, p. 54).

Sawhney (1998) explains that because of certaindygots’
commonalities, such as a common underlying teclyyla common set of
basic components, or targeting a related set dbmers, companies’ offerings
can be managed as families with a common underlygigig (thisshared logic
is the platform). Platform thinking is thus definad the process of identifying
and exploiting the shared logic and structure fitra's activities and offerings
to achieve leveraged growth and variety.

Parker and Alstyne (2008) note that platform ecesys are a common
feature of the information economy. Products suslpersonal computers, cell
phones, and gaming systems, can be described nms tef systems where
developers build applications on top of a platform.

According to Gawer (2009) platforms, which are useside firms,
across supply chains, or as building blocks theaengines of innovation and
redefine industrial architectures, are a phenomeaiftecting most industries
from products to services in the present.

The scholar mentioned the case of Microsoft Windomfsich is a good
example of just how much we lack the understandingut platforms. Gawer
(2009) argued that the two antitrust lawsuits bhiuggainst Microsoft, a
dominant firm in the operating systems market,HeyWS Department of Justice
and the European Commission, have resulted in oagented fines and have
also revealed extreme differences in the opinioh$irms involved and the

regulatory authorities.
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US and European regulatory authorities upheld wbffierent rulings.
Nevertheless, economists and management schotaesdifferent stands as to
whether Microsoft's business practices were antjpetitive.

Gawer (2009) noted that a central issue addressie lawsuits was the
potentially adverse effect Microsoft's business ctices could have on
competition, industry, innovation and social wedfafhe controversial practices
ranged from Microsoft's decision to bundle its Wimé software with other
complementary products to its decision to withholtbrmation on how to
connect complementary products to Windows.

Gawer (2009) explained that Microsoft Windows isiraaustry platform
— a building block, providing an essential functimna technological system —
which acts as a foundation upon which other firms develop complementary
products, technologies or services.

Various aspects of platform thinking have beenuwdised in the product
design, marketing, operations, strategy, and tdoggomanagement literature
(BALDWIN; WOODARD, 2009; GAWER, 2009).

According to Baldwin and Woodard (2009) system giesis have long
exploited the opportunities to create families ofmplex artifacts through the
development and recombination of modular componérttey have noted that
an especially common design pattern has been assdavith the concept of a
platform, which they have defined as a set of statdmponents supporting
variety and evolvability in a system by constrainithe linkages among the
other components.

The scholars observe that although the term platisrused in diverse
ways that seem difficult to reconcile, the fundatakmrchitecture behind all
platforms is the same: the system is partitionéd @ set of core components
with low variety and a complementary set of peripheomponents with high

variety. The set of components with low variety stitntes the platform. They
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are the long-lived elements of the system and fimdicitly or explicitly
establish the system’s interfaces — the rules wségong interactions among the
different parts.

Baldwin and Woodard (2009) explain that interfacstablish the
boundaries of modules, which according to Baldwimd &lark (1997), are
components of a system, whose elements are polexdaohnected among
themselves and relatively weakly connected to etesna other components.
The scholars explain that because they define gaitweak linkage in a
network of relationships, modular interfaces redthe coordination costs and
transaction costs across the module boundary. Xistence of modules in a
large system reduces the cost of splitting desigh@oduction across multiple
firms, and this kind of disaggregation gives risentodular clusters or business
ecosystems of complementary and competing firmsLBAIN; WOODARD,
20009).

Baldwin and Woodard (2009) emphasized that, begigesiving little
attention up to now, the relationship between ptats and architecture is
crucial to understanding the nature of platformsd &ence the dynamics of
platform-based innovation and competition.

They recall that a platform project creates proslunid processes that
embed an architecture for a system, which is resipten for enabling other
features to be added or existing features to bevechin building derivative
products.

The fundamental feature of platform architectune, Baldwin and
Woodard’s (2009) view is that certain componentsai@ fixed over the life of

a platform, while others are allowed to vary orrdover time (Figure 4).
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Figure 4Business platform dynamics and evolution

Another important property of platform systems lmtt they are
evolvable, in the sense that they can adapt to ticigeted changes in the
external environment (BALDWIN; WOODARD, 2009).

In essence, according to the scholars, a platfeohitacture displays a
special type of modularity, in which a product osystem is split into two sets
of components, one with low reusability and theeotvith high variety. The
first set is called ‘the platform’. The second dancalled ‘the complements’ of
the platform. The combination of stability and edyiin the architecture makes
it possible to create novelty without developingeav system from scratch. This
is why platform systems are evolvable.

Considering evolvability of platforms, Gawer (2008¥plained that
platforms are designed and used in three mainngsttiinside firms, across
supply chains or as industry platforms. She suggesin evolutionary
perspective on platform emergence, under whichrnateplatforms evolve into
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supply chain platforms, which then can evolve fartmto industry platforms
(Figure 4).

According to Gawer (2009) platforms are buildingdKs (they can be
products, technologies or services) that act amadation upon which an array
of firms (sometimes called a business ecosystem)deaelop complementary
products, technologies or services.

The scholar notes that the first setting within ethive can find the term
platform is within firms for new product developntefhis type of platform can
be called ‘product platform’ or ‘internal platforrand has been defined in many
different ways.

For instance Sawhney (1998) and Ghazawneh (201} Hefined a
product platform as a set of subsystems and imtesfahat form a common
structure from which a stream of derivative productan be efficiently
developed and produced. It is a collection of commuuilding blocks,
especially the underlying core technology, that banimplemented across a
wide range of products (SAWHNEY, 1998; GHAZAWNEH)1D).

The product platform could also be defined as petalthat meet needs
of a core group of customers, being designed fsy @@odification through the
addition, substitution or removal of features (GAR/E 2009;
WHEELWRIGHT; CLARK, 1992).

Gawer (2009) explains that companies have sucdbssfed product
platforms to control high production and inventopst and long time to market.

The second type of platforms defined is the supgigin platform
(GAWER, 2009), which extends the product platfoonthie context of supply
chains.

According to Gawer (2009) a supply chain platforsy @ set of
subsystems and interfaces, forming a common steidtom which derivative

products can be efficiently produced by partneosigla supply chain. A supply
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chain platform is different if compared to the mm& platform because the
different elements of the final system are notgiesil and produced internally,
but designed and produced by different supplieongalthe supply chain, or
among suppliers and a final assembler.

The scholar observes that while the architecturprofiuct or internal
platforms and supply chain platforms is the sarhe, éxistence of external
different economic players introduces inter-firm lationships and
collaboration/competition dynamics.

The third type of platforms discussed by Gawer @08 the industry
platforms, which are products, services or techgiel developed by one or
several firms, serving as foundations upon whicheptfirms can build
complementary products, services or technologiesantples of industry
platforms would be Microsoft Windows operating syst Intel
microprocessors, Apple’s iPhone, Google Internaercdeng engine, Facebook
networking site, operating systems in cellular msynand some genomic
technologies.

Gawer (2009) explains that a main difference betwsepply chain
platforms and industry platforms is that in the ustty platforms, firms
developing the complements do not necessarily oselh from each other, are
not part of the same supply chain, nor share pariorecross-ownership.

Regarding dynamics and evolution of platforms, imé platforms can
evolve into supply chain platforms, which then eaolve further into industry
platforms (GAWER, 2009). Because internal platforonsate value in a way
that allows a facilitated division of labor, modsiland rules of interaction are
defined, they also allow the migration of knowledgatside the firm and
facilitate imitation of modules by others, makingsembler firms more
vulnerable to entry and competition on modules frmemponent maker firms.

According to Gawer (2009), especially if the systeraker cannot protect its
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intellectual property on the system, the internialtfprm then evolves into a
supply chain platform.

Gawer (2009) has also discussed another possiliflityere is a pool of
firms with the capability to create significant walin components; if the value
to end users provided by the assembler becomds/edydow compared to the
value of components; and if component makers cahdther markets to sell to,
besides their previous assembler-custormer, thersystem-maker firms lose
control of their supply chain and the supply chglatform can evolve into an
industry platform.

Two elements that have been discussed in the mxibterature related
to industry platforms that still have to be apptuet are ‘platform leadership’
and ‘interdependence’ (GAWER; CUSUMANO, 2002; GAWERO009;
GAWER; HENDERSON, 2007; SUGANO, 2005; WEST, 2003).

Scholars such as Gawer and Cusumano (2002), We33)2and Gawer
and Henderson (2007) argued that in the formatioa business platform, a
leader produces a product or service that repredeather core competency,
providing that competence within an infrastructfoe conducting business and
leading others in the industry, who collaborate tte platform with
complementary specific products or services.

lansiti and Levien (2004) who connected Walmartiscess to creating,
managing and evolving an incredibly powerful buss@cosystem developed
the term ‘keystone firm’, equivalent to what Gaveexd Cusumano (2002) and
Gawer (2009) called the ‘platform leader’, thataidirm that drives industry-
wide innovation for an evolving system of sepasatidveloped components.

Gawer and Cusumano (2002) studied Intel’s riselatfggm leadership
and the transformation of that company from a sampbmponent maker,
supplying to a system architecture that it haddestigned, into a major source

of influence over the evolution of this system.
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Cusumano and Gawer (2002) called the attentionhto fact that
companies which are leaders of their businessaptatf, such as Intel, do not
live in a vacuum and that, in fact, many times tleg dependent on the
innovative activities of partners.

In the business platform literature interdependefi&ya recurring
element. Indeed scholars have defined platfornterins of evolving systems of
interdependent pieces (GAWER; CASUMANO, 2002); sefs modular
interdependent capabilities (CALKINS; SVIOKLA, 2006 systems of
interdependent components (GAWER; HENDERSON, 20@épsystems of
interdependent firms (BALDWIN; WODAARD, 2008); anihterdependent
industry ecosystems (TEE; GAWER, 2009).

In our study we propose that the innovative scenakiserved in the
genetically modified seed sector can be understtwdugh the business
platform theoretical construct and we develop aegendynamic theoretical
framework to analyze innovation processes in thaios.

The genetically modified seed industry has beewouiin significant
change in the past thirty years, and complexityinabvation in the sector has
rendered some good examples of how difficult it d¢sen for companies to
innovate in the area.

The discovery of recombinant DNA and the emergéatebhnology in
the 1970s generated a radical change in the temfical and organizational
patterns of all the sectors directly or indirectlglated to life sciences.
Agriculture and the entire agricultural industrypply chain have been
influenced by the new technology (SILVEIRA et 2011).

The next section presents the competitive scenamated by the

application of biotechnology to agriculture.
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2.6 Agricultural biotechnology and the geneticallynodified seed industry in
Brazil

Change and technological innovation have especk#ign considered
important sources of economic growth in the histoiryagriculture, mainly for
the past thirty years, when several significaningles have been witnessed with
the emergence of the new biotechnologietn the 1970's, the new
biotechnologies emerged, generating a growing amngeof a critical need to
improve management tools and organizational formsrder to understand and
replicate agricultural innovation (EMPRESA BRASIIEA DE PESQUISA
AGROPECUARIA - EMBRAPA, 2011; GRAY; WESEEM, 2008USI; LUI;
ZHOU, 2011; VANHAVERBEKE; CLOODT, 2006).

Many studies have highlighted the importance of icadfural
biotechnology to a country’s competitiveness (COMNVEE ON SWEDEN'S
POLICY FOR GLOBAL DEVELOPMENT, 2002; EUROPEAN UNIQIR010;
MISTRA, 2011). The technology has promised farmasswell as companies,
potential benefits such as greater agriculturaiciefficy, better crop vyields,
reduced agricultural inputs, such as pesticides, tduplants that are herbicide
tolerant or pest resistant, reduced vulnerabiliby anvironmental stresses,
offered, for instance, by drought tolerant crops, seeds with improved
nutritional content, and seeds that produce mogarsto be used as a raw
material for biofuel production (BASF, 2013; KALAZANDONAKES, 2000;
MITRA, 2001).

® The biotechnologies can be classified into thraeegories (NOSELLA; PETRONI;
VERBANO, 2004): i) traditional biotechnologies —eathousands of years old,
fermentation is an example; ii) modern biotechnmeg- were developed after the
industrial revolution, examples might be the bidtad) processes used to obtain
vaccines, enzymes and hybrids; and iii) new biatetdgies — have been developed
since 1970, with the discovery of DNA recombinatard cell fusion.
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In the present, biotechnology, more commonly reférto as genetic
modification (GM) or genetic engineering (GE), alloresearchers to remove
individual genes from one species and insert tir@manother without the need
for sexual compatibility (Cockburn, 2004). Indedtle new biotechnologies
applied to agriculture have introduced improveddpiais that confer beneficial
agronomic characteristics to some crops.

In this context, seeking to capitalize on the opputies afforded by
new biotechnology techniques, companies have aetetktheir research and
development programs to commercialize and praddinfthe results.

To illustrate that biotechnology has a promisingeptial, some scholars
have showed that biotechnology traipproved events such as the one present
in the RR soybean) have contributed to reduce $ieeofi pesticides, from 1996
to 2010, by 352 million kg of active ingredient, nsequently reducing
environmental impact on areas devoted to biotechpscr (BROOKES;
BARFOOT, 2010; JAGGARD; QIl; OBER, 2010).

Crop producers have recognized the benefits ofdblenology and the
last Annual Report of the International Service fbe Acquisition of Agri-
biotech Applications [ISAAA] on the global statusf @wommercialized
genetically modified crops (James, 2012) showed tP@l2 marked an
unprecedented 100-fold increase in biotech croptahege to 170 million
hectares from 1.7 million in 1996, when biotech psrowere first
commercialized. The global area of biotech crops dr@wn every single year
since its first commercialization in 1996 (Jamel@).

According to James (2012) for the fourth conseeutjear, Brazil

fortified itself as a global leader in biotechnofogrops. The country ranked

® Plant traits are any morphological, anatomicaysplogical or phenological features
measurable at the individual level, from the celtiie whole-organism level (VIOLLE
et al., 2007). According to this definition, pldardits may characterize anything from a
leaf dark respiration rate to a maximum plant he(fATTGE et al., 2010).
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second only to the U.S. in worldwide GM crop heatgr, reaching 36.6 million
hectares in 2012 compared to 30.3 million in 2QIAMES, 2012).

Brazil is the only tropical country considered ®d major player in the
world’s agricultural field thanks to many years sufientific research with the
aim of enhancing its natural advantages (SILVEIBQRGES; BUAINAIN,
2005).

Transgenic research in Brazil is considered stiatky the country's
development and it is conducted under the leadersdtpublic institutions, such
as the Brazilian Agricultural Research Corporatiembrapa) and a number of
universities, with the participation of private destic and multinational
corporations (SILVEIRA; BORGES; BUAINAIN, 2005).

Brazil has policies and public investments addidsse developing
agricultural biotechnology companies to promote @arinnovative context for
Brazilian companies in the sector, such as thecfolor Biotechnology
Development (BRASIL, 2007). Nevertheless, Brazili@mpanies don’'t seem to
get to the final stages of innovation (AMANCIO, 201

Besides the existence of a strong research andogevent network and
the fact that Brazil is the second largest worlddpicer of transgenic plants,
research and development that generates innovetitiee GM seed sector in
Brazil is in large part brought from other courdri¢hat are where the
headquarters of the multinational corporationd@ated (DAL POZ, 2006).

We believe that if companies seek to be more intiaawithin the
sector of genetically modified seeds it is necgssaunderstand the innovation
process in that sector and those factors thattaffefacilitate innovation.

According to Silveira, Borges and Buainain (200% acknowledgment
of the importance of research to the competitivgeeth agribusiness and
economic development has led several agents — fgilic and private — to

promote and intensify scientific development in BltaHowever biotechnology
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is a complex business which involves high coststagt expectations towards
continuous innovation (ORGANIZACAO PARA A COOPERACA E
DESENVOLVIMENTO ECONOMICO - OCDE, 2005) as well asmplexity
related to the many proprietary and protected telcigies involved in
developing a genetically engineered seed.

Innovating in the field of agricultural biotechnglp is a complex
process, and a a result of cumulative knowledge.

Silveira et al. (2011), note that there is no reasosupport the naive
assumption that from an extensive scientific basifginated with the DNA
discovery, there is the possibility of creating adically innovative product
without the integration among agents throughout pinecess to generate a
commercial product originated from agriculturalteichnology.

Silveira et al. (2011) explained that there is amgaof valuing
knowledge assets and value creation even beforecdin@mercialization of
products derived from agricultural biotechnologydarspecially, there is a
process of collective confirmation of the fact thta technological trajectory is
already being built in the stage of research angeldpment of intermediary
technologies.

Silveira et al. (2011) explain that the steps twellsp a commercial
product originated from research in the agricultimatechnology area, unlike
other products from different sectors, it is nolyae result from the insertion
of a gene in a plant, which is the commercial targibe final product already
reflects a maturity degree of the technology.

Delineating the different steps in the developmefta genetically
modified organism, the scholars point to the coxiplepresent in the process
and the need of benefiting from the cumulative kieolge provided by the
participation into networks. They also emphasize tifficulty to access

patented technology, that is not owned by the iatmy where establishing
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contracts with partners that have the proprietaghmology or verticalizing
research is necessary.

In this sense, crucial to the understanding of viation practices in the
sector is the specification of the steps of inniovaand getting a genetically
modified crop to market, as well as the main agéms participate within the
supply chain.

2.6.1 The genetically modified seed supply chaingants and main features

According to Kloppenburg (2004) it was only in teed of the 19
century that seeds and plants became objects ofhaege and
commercialization, especially because Americanaebers had concluded their
studies on the hybrid corn.

Until the adoption of the hybrids, private companieere still tributary
to the public sector, which was responsible forhbdhe replication of the
genetic basis as well as the development, adaptatid diffusion of new plant
varieties.

Hybridization, an intraspecies cross breeding teghm which consists
of the cross in between plants of two differentietégs of same species, used in
the improvement of self-pollinated as well as soaness pollinated crops,
allowed the private companies’ appropriation of n@ant varieties, of corn for
instance, consolidating large companies such asePBioin the United States.
Nevertheless, the limitations of the hybrids totaier species assured the
maintenance of the public sector’'s strategic parsitivhere some crops unable
to hybridize became the target of ambitious intéonal breeding programs,
which developed varieties adapted to the use ofmaa input packages
(KLOPPENBURG, 2004; PRINGLE, 2003; WILKINSON; CASIH, 2000).
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In the 1970’s, when the new biotechnologies emertexdseed industry
was reorganized based upon a new scientific paratlgt reached every type
of crop, causing a redefinition of the labor digisibetween the public and the
private sectors when the seed industry became dsioigly interesting to
companies from the private sector (MURPHY, 2007GR/RPENBURG, 2004).

Biotechnology was not the only factor to affect tH&ection of
innovation toward private companies, a new regwafoamework and the
emergence of stronger intellectual property (IBhts in biological innovations
in the 1980s was also another important elemenidf@Ret al., 2003).

In Brazil the Plant Cultivar Protection LAwf 1997 (BRASIL, 1997),
which aimed at encouraging private investment ianplbreeding is widely
perceived as a radical change with regard to tbeegption of IP (CARRARO,
2005).

Some scholars have argued that the Plant Cultivateion Law
generated a much better suited environment in Bfarithe development of
technological innovation in the seed industry (Z\EBSTYAJN et al., 1998).

We should note that plant biotechnology researctoisa single activity,
but a sequence of activities covering the contindbat goes from generating
ideas, to testing these ideas, developing them éotamercial products and
commercializing them (PRAY; OEHMKE; NASEEM, 2005)he process of
producing a transgenic plant varigtyses public knowledge, proprietary
knowledge and technology protected by intelleciraberty, money and other

" The Plant Cultivar Protection Law (PVP), (BRASIL997), regulated by Decree
2.366/97, guarantees inventors, the so-called ple@ders, Intellectual Property rights
for these plant varieties, or cultivars. The pratecof a cultivar ensures to its holder
the rights to commercial reproduction in the Briazilterritory, preventing third parties
during the period of protection from producing thativar, offering it for sale, or from
commercializing it, without the authorization o&tholder.

8 According to Spooner et al. (2003), botanical iesf is a rank in the taxonomic
hierarchy below the rank of species and subspemies above the rank of form
(form/variety/subspecies/species).
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inputs. According to Pray, Oehmke and Naseem (2@@5yesearch produces
genetically modified plants, possibly along withterets on improved research
protocols, such as new genetic sequences, trarfiormtechniques, or new
promoters, which are then inputs into a commemzdlivariety.

McElroy (2004) argued that a system with separat@enclature for
agricultural biotechnology, accommodating the ugigigatures of product
development in this industry should be encouragddawing on the
understanding that such a system would enableatieus constituencies within
the agbiotech industry — venture, strategic anditin®nal investors, intra-
company collaborators, technology licensors andleggry agencies — to better
understand and value agbiotech products and thpamies developing them.

McElroy (2004) posed that the process of develogmef an
agricultural biotechnology product can be dividedoi five stages: a) trait
identification/generation; b) crop transformation) field efficacy/tests; d)
regulatory approvals; €) commercial stage (FigQre 5

Stage 1, trait identification/generation, startdhwa product concept
definition or a scientific innovation and ends witte confirmation of a trait or
technology efficacy in a transgenic model plantesys This phase of discovery
includes the definition of the product concept, digcovery of a target, trait or
technology, the evaluation and improvement of teadl target, trait or
technology, and the preliminary evaluation of thficacy of the trait or
technology in an appropriate model plant systemlyEkscovery stage involves
filing patent applications to protect the undertyit’, and late discovery stage
includes the publication of transgene efficacy tinfation in model plant
systems in academic journals. This stage takesfimsh 3 to 5 years.

Stage 2, crop transformation, starts with theahitiansformation of the
target crop or plant production system and ends aiit initial demonstration of

the trait's or technology’s functional efficacy ampdant phenotypic effect in
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transgenic target plants grown under nonproductiieenhouse or test field
conditions. This stage includes the application fmvernment regulatory
permits to grow and/or transport transgenic cropother plant materials
containing the transgene of interest and the patdic of transgenic crop
efficacy information in academic journals. The diam of this stage is from 1 to
2 years.

Stage 3, field efficacy, starts with a determinatiof the trait's or
technology’s functional efficacy in early transgemivents characterized under
nonproduction test conditions and ends with sedactf the final transgenic
event (a transgene situated in a specific locaiiiothe crop genome) under
diverse field or other production conditions.

This stage involves both the publication of geobieal region-specific
results of field trials carried out by public em#t such as university extension
staff and state government agriculture departmeartd, the transgenic event-
specific initiation of government regulatory appabfor food and feed use in at
least one country where traits can be grown or ieplato. This stage lasts from

1to 3 years.
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Figure 5 Product development cycle in agricultbiatechnology
Source: Adapted from McElroy (2004).

Stage 4, regulatory approvals, starts with finaérgvselection and
accompanying regulatory application and ends witle tachievement of
regulatory approval for product sale in major mé&k&he decision to launch an
agbiotech product either regionally or globallysisnilar to the decision for
traditional pharmaceutical products. The regulagirgtegy must anticipate and
address which markets to pursue, and work withan appropriate regulatory
channels. This stage is completed when there idatyy approval for food and
feed use in at least one country where the aglhiotexits can be grown or
imported. This stage lasts 2 years.

Stage 5, the commercial stage, starts with the rgéoe of product
supply that contains the final selected and regtfaapproved events and ends
with substantial product sales. This stage is cetedl when commercial sales

initiate. This stages lasts from 1 to 3 years.
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According to the studies developed by Carraro (2@0& Zylberstyajn
et al. (1998) we can pose that three distinct gscafpcompanies compose the
plant biotechnology supply chain (Figure 6) deviigphe activities that allow
the generation of agricultural biotechnology innbwma a) biotechnology
companies; b) breeding companies; and c) seed coesp@r multipliers.

Biotechnology Breeding Seed companies/
companies » companies » multipliers

(Traits) (Germoplasm) (Commercial product

Figure 6Genetically modified seed supply chain: main agents

Zylberstyajn et al. (1998) researching the Rounéeady soybean
agroindustrial system in Brazil noted that oncetdibnology companies
develop quality traits, or modified genes, to bgeited in productive vehicles
(seeds), which have to be adapted to regionakadilclimate conditions, usually
germplasm developed in Brazil, companies and national reseagencies can
benefit from that new technology.

Making a distinction among the different types ofpanies operating
in the R&D and multiplying seed system in Brazilllzerstyajn et al. (1998)
noted multinational companies, in charge of devielpiR&D in biotechnology
establish contracts with Brazilian companies irexbrin the R&D of plant
varieties, developing germplasm adapted to Brawitienditions. Usually, such
companies also develop activities of regionallypdiigy varieties. Companies
developing adapted plant varieties usually establi®ntracts with seed

multipliers. Therefore, companies in the processeséarch and development of

® Germplasm is living tissue from which new plangs de grown. It can be a plant, a
seed or another plant part — a leaf, a piece af,spellen or even just a few cells that
can be turned into a whole plant. Germplasm costtiie information for a species’
genetic makeup, a valuable natural resource oftptiversity. Germplasm is
maintained for the purposes of studying, managingising the genetic information it
possesses (DODDS; KRATTIGER; KOWALSKI, 2007; SEEDERT, 2013).
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varieties and their regional adaptation can berfediln the introduction of
guality traits as licensing contracts establishieel ise of germplasm as the
‘vehicle’ for such genes. In the case of seed preds) licensing contracts
involving the payment of royalties and mechanisnis control over the
intellectual property of the genetic material aseablished. Such companies can
benefit from increased demand for seed due to rneadifienes that find
acceptance by the agricultural sector.

Explaining in more detail, companies developingitérasuch as
Monsanto, Syngenta, Dow, among other companiess terge research and
development programs in the discovery and evalnatfmew genes that can be
used in plants to confer them with desirable fesgtuiThere are cases in which
these large multinational companies buy these tdogres from smaller
companies or even from research institutions. s #Hrea, they make high
investments. Once developed, evaluated, and apfhrtve new trait needs to be
approved by the regulatory authorities, such as Naional Technical
Commission on Biosafety (CTNBIo) in Brazil, andalso has to be approved in
all the countries where companies intend to grod emmmercialize the final
product containing the event. Biotechnology comeanafter developing these
events, can license them to other companies — auisgpdhat develop plant
varieties — so these events are present in as waigties as possible, and thus
reach the largest market possible.

Companies developing varieties are breeding corepami germplasm
companies, such as Coodetec, TMG, among other goegaNe should note
that companies developing transgenic traits cam @ésvelop varieties, which is
the case of Monsanto, Syngenta, DuPont-Pioneer.

Companies developing varieties license the trarisgements from

biotechnology companies developing those transgareats.
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Companies such as Coodetec, for instance, reckesenéw events in
some seeds that are used to make the first crasskrgm there, they can
multiply these seeds to be use more than once,tlaey can also use the
offspring resulted from the crossings to developv negansgenic varieties.
Companies developing varieties also need to foldivthe biosafety standards,
especially if the events have not yet been appravedl the countries where the
product will be commercialized.

Varieties developed by germplasm companies, ardiptietl by seed
multiplying companies, also through licensing. Thaultiplying company
acquires an initial amount of seeds from the var@sveloping company and
multiplies them through a few generations (4 atrtfeest), and sells those seeds
directly to farmers. The price of the seed thatrhdtiplier sells to the farmer
includes the royalty from the varieties (germplamyalty). The multiplier then
pays the variety company the value correspondintpeaoyalty on every seed
that has been commercialized by the multiplier.

The royalties charged for the transgenic eventsbeapaid directly in
the seed — in this case the multiplier also pais \hlue to the biotechnology
company, which developed the transgenic eventtheoroyalty fee can be paid
through a bank transfer, which charges only theltgyfee for the transgenic
event, which is paid after the purchase of the sdéthere is no payment in the
moment of the purchase, a fee will be charged whergrain is delivery to the
trading company.

To use Monsanto’s transgenic events, for instaocevents from any
other biotechnology company, companies that devedoieties need to establish
a technology licensing agreement with the compaay vbwns the technology.
But there is no collection of royalties from a lgictinology company to a variety
developing company which uses Monsanto's technol®bg royalty is charged

only from the final customer (the farmer).
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In this context, if we were to summarize what haygpén the seed
industry in Brazil, we could say that companiesdalieping traits develop new
technologies and license them to companies thatloewarieties. Companies
developing varieties license those varieties ta sealtipliers or seed growers.
And companies that multiply seeds or seed growelstsose seeds to the
farmers.

According to Carraro (2005), licensing is a criticelement for
breeders/variety companies, which has fundamentgaéts on the seed
industry, taking into account the previous link the supply chain, the
biotechnology companies. Just as seed producemsndepn partnerships to
receive new varieties, the success of cultfvasreeders is determined by their
ability to license-in genes from biotech comparifest can be inserted in their
cultivars.

Carraro (2005) adds that an essential componentbfith, seed
producers and seed breeders, the contracting syfstethe use of protected
cultivars, developed rapidly, as soon as the fitdtivars were released. Since
then, each breeder has developed its own licensiadel, forming distinct
group of licensed companies, according to pre-éstedd criteria, such as
technical criteria on quality, and forms of comniglization. The scholar
observes that licensing is probably the model thaivides the greatest
production scale to a cultivar or a breeder, ferfdct that it counts with the sum
of several production, dissemination and distrimutstructures, resulting in an

immense sales potential.

19 According to Spooner et al. (2003) cultivar (therdvis originated from ‘cultivated’
‘variety’) is a systematic group of cultivated plathat is clearly distinct, uniform, and
stable in its characteristics and which when praped) by appropriate means, retains
these characteristics.
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Another relevant element for the analysis of innimva in the
genetically modified seed industry in Brazil is thescription of the main agents

operating in this sector. The next section appreathat element.

2.6.1.1 Main strategic agents operating in the getieally modified seed
industry in Brazil

To define the main agents in our study we use Malsr (2002)
understanding of sectorial systems of innovatioaldvba (2002) proposes that a
sectorial system of innovation and production isea of new and established
products for specific uses and the set of agemying out market and non-
market interactions for the creation, productiord aale of those products.
According to the scholar, sectorial systems havekrowledge base,
technologies, inputs and demand. The agents intehsough processes of
communication, exchange, co-operation, competitinod command, and their
interactions are shaped by institutions.

Malerba’s (2002) definition of strategic agentsuseful to our research
objective. The scholar explains that strategic tgg@nthe sectorial innovation
systems are organizations (firms and non-firms) esmpanies, networks and
research centers, and universities, working eslhecia the processes of
generation, diffusion, adoption and use of new netdgies in the innovation
system. They have the technological skills necggsathe process of organizing
and implementing strategically comprising attrilsutd demand. The strategic
agents’ actions can accumulate experience and itggaribuild innovative
advantages that affect productivity and sector@hpetitiveness, or establish
barriers to entry, impacting market structuresalations with the demand. Such
actors can affect behavior and heterogeneity ofidijr their skills and
organization as well as the forms of interactiorthwthe industry knowledge
base.
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The organization of the strategic agents in thetosiat innovation
systems is one of the main aspects defined by kal¢€2002) which affect
innovation dynamics in a determined innovation eystinfluencing change and
existing features. In such a context, knowing wiethe strategic agents which
are part of the genetically modified seed sectsrwall as the behavior of
strategic agents, and their strategic choicesuigal for the development of this
study.

We should note, considering the stages of the dpustntal cycle of
agricultural biotechnology products, that not evetigge of the innovation cycle
is carried out by a single company, and that gratalliances, collaborative
agreements, and networks often take place, inflagncompanies’ ability to
innovate.

According to Améncio (2011), strategic agents withgenetically
modified seed sector, can be identified by the yamlof their successful
achievements within the different stages of theetlgymental cycle of an
agricultural biotechnology innovation (Figure 8).

Amancio (2011) notes that, for instance, in thetfgstage, which is the
identification/generation of a transgenic traitcsess can be measured by the
number of patents filed within the agricultural teichnology area. Within the
second stage, involving crop transformation, amdttiird stage, field trials, the
best way of identifying successful companies isamalyzing the number of
applications for planned release of plant gendyicabdified organisms GMOs
to the environment, authorized by CTNBiIo.

Data compiled by CTNBIio shows that, same as inrdisé of the world,
few plant species are targets of research in Brslabtly, commodities such as
cotton, corn and soybeans are targeted by reseHnehe is also some research
including sugar cane, rice, eucalyptus and beaosorling to Améancio (2011)

the leading companies in the number of applicatfonplanned releases into the
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environment are Monsanto Brazil, Syngenta, Dupdotéer, Dow
AgroSciences, Bayer, BASF and Embrapa. The Cerfrabperative for
Agricultural Research (Coodetec), and the Sugardaabnology Center (CTC)
also stand out, focusing their research on theldpreent of soybean, wheat and
sugarcane.

Considering the last two stages in the developroéran agricultural
biotechnology product — regulatory approval and e@mtial stages — Amancio
(2011) notes that only a few species have beeifothes of innovation, cotton,
corn, and soybean. And plants that have been apgr@re mainly first
generation products — presenting herbicide toleraand insect resistance
characteristics. Again multinational companies, hsias Monsanto, Bayer,
Syngenta, and DuPont own the largest number ofatmy approvals.

Drawing on data on protected transgenic cultivédmmancio (2011)
observes that for cotton protected -cultivars Mobsanthe Instituto
Matogrossense do Algod@amd Bayer have the majority of protected cultivars

Considering the soybean protected cultivars, Mawsafmbrapa,
Coodetec, Associados Don Marjo DuPont-Pioneer, Granar, Nidera, and
Syngenta are the market leaders. And in the coctoseDuPont, Monsanto,
Dow, Syngenta, Agromehechnologiaand Nidera, dominate the market.

We should note that in 2011, the Brazilian Agriatdl Research
Corporation (Embrapa) received the approval fronNBIb for planting and
commercializing a bean, genetically modified to flesistant to the golden
mosaic virus (INTERNATIONAL SERVICE FOR THE ACQUIBION OF
AGRI-BIOTECH APPLICATIONS -ISAAA, 2013; VELOSO, 2013).

Drawing on Amancio’s (2011) study we have identifitne following
companies as the main genetically modified Braziliged industry strategic
agents: Monsanto Brazil, Syngenta, Dupont/Pionery Agrosciences, Bayer

CropScience, BASF, Embrapa, and we could say thar&eCooperative of
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Agricultural Research (Coodetec), is a potentigtegic agent, having in mind
that Coodetec has been expanding its strategiessiarch, development and

innovation in the agricultural biotechnology sector

2.6.1.2 Monsanto Brazil

Monsanto is a relatively new company that was fewhdch 1901, in
Saint Louis, United States, with the purpose of pgipg saccharin to
pharmaceutical companies. Soon it began to exganolsiness and in 1919 it
became a multinational company (MONSANTO, 2001).

In the present it is completely focused on agricelt developing
conventional and genetically modified seeds, blmetogy traits and
herbicides. Monsanto’s strategies are focused ompowmring farmers to
produce more from their land while conserving naltuesources, such as water
and energy. In Brazil the company commercializesdserands in crops like
corn, cotton, and soybeans. Monsanto develops nases agricultural
biotechnology that allows offering in-the-seed ttri@ichnologies for farmers,
such as crops which are herbicide tolerant andcin®sistant (MONSANTO,
2013a).

In the 1980s, the company began to develop resegthhgenetically
modified plants, and its first product derived fragricultural biotechnology
was the Roundup Ready soybean, a genetically neddffoybean seed tolerant
to the glyphosate herbicide, launched in the U.&kat in 1996, and in Brazil in
2005. In 90s Monsanto saw biotechnology as the &esiver to the problems
faced by farmers producing crops, In the presentavesay that the company
counts more on integrated solutions that can umitey sectors to solves

farmers’ problems.
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Since the 2006/2007 harvest, the Bollgard cottonpest resistant
genetically modified cotton, obtained approval frahe Biosafety National
Technical Committee on Biosafety (CTNBio) and wakeased for commercial
planting. The company has received approval fontplg and commercializing
other GM varieties in Brazil since then.

In February 2009, Monsanto acquired the remainifgp 40f MDM,
reinforcing its position in the cotton market (MONSTO, 2013b).

The company’s business models are opened in theneocialization
aspect, for the fact that the company broadly Besnits seed and trait
technologies to other seed companies. Monsantonadsmfactures Roundup®
and other herbicides used by farmers, consumers lanth-and-garden
professionals (MONSANTO, 2013a).

2.6.1.3 Syngenta

Syngenta is a young company but it stems from daostnial tradition
going back almost 250 years. The company was forime&®00 by the merger
of Novartis Agribusiness and Zeneca Agrochemickilss a global company
present in over 90 countries (SYNGENTA, 2013).

In 2004 Syngenta acquired Advanta, one of the Woilehding seed
companies.

Just like the market leader Monsanto, Syngenta ldpse and
commercializes agrochemicals, seeds and biotecimaeiod does not prioritize
one area, biotechnology for instance, over thersthiés strategies focus the
integration of different technologies such as hibtmlogical solutions and
agrochemicals.

Syngenta has a strong participation in the marketsorn, soybean and

cotton, conducting research for the release oiveulf that are herbicide tolerant
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and insect resistant. Market approval of two GMnc@&vents (one insect
resistant corn and one double stacked corn, insesistant and herbicide
tolerant) represented the beginning of a new pbageowth for the company’s
operations in Brazil (LOPES, 2009).

2.6.1.4 Dupont/Pioneer

The giant chemical company DuPont founded in 18062Delaware,
United States, fully acquired Pioneer Hi-Bred Intdional, the largest seed
company in the world, in 1999. In 2005, Pioneer wtigially incorporated by
DuPont Brazil, resulting in DuPont/Pioneer (PIONEERR13).

DuPont operates in Brazil for over 30 years, anthia present it is a
company focused on research and development, pfoducand
commercialization of corn and soybean seeds, a$ a®lseed industrial
processing and technical support on managementigeadnformation. It is
present in over 90 countries and in Brazil it haeSearch stations located in
major producing regions. The company works mainighworn, soybean, and
seed treatment (PIONEER, 2013).

In the area of biotechnology in Brazil, the compamgsearch focuses
corn and soybeans. The company is a leader in thket of genetically
modified corn, having 219 hybrid cultivars registeérby 2011 and it has also
released cultivars of Roundup Ready soybean s@@dBNCIO, 2011).

2.6.1.5 Dow AgroSciences
Dow Agrosciences is the agricultural division okt tbow Chemical

Company, which was founded in 1897, in the Unit&te5s, and today is present

in 160 countries.
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Dow AgroSciences develops leading-edge crop priotecand plant
biotechnology solutions. The company was originelipwn as DowElanco and
began in 1989 as a joint venture between the Alui@l Products business of
the Dow Chemical Company and the Elanco Plant Seebusiness of Eli Lilly
and Company. The company was renamed in 1997 whmm &quired 100
percent ownership of the business (DOW AGROSCIEN@DS3).

Dow has always worked with chemicals products anthé present the
company focuses its research and development ffostgrochemical products,
and plant breeding, having in mind that biotechggloesearch has increased
within the strategic plans of the company.

The company’s strategy is related to the developro&i&M products
accessing a large number of seed companies. Doelapesvresearch mainly
with transgenic corn, but the company also workgh vgenetically modified
cotton and soybean.

Dow has alone or in partnership with other commar@pproved GM
products that are commercialized in Brazil. Fortanse, Herculex corn was
developed from an alliance formed between Dow an&dnt/Pioneer and it is
insect resistant and tolerant to tigéufosinate-ammoniunherbicide (DOW
AGROSCIENCES, 2013).

2.6.1.6 Bayer CropScience

Founded in 1863 in Germany, Bayer is a large comjfraserted in the
health, agrilculture and innovative materials sestgpresent in over 120
countries.

Bayer CropScience is a world leader in innovatioithiw the
agricultural field, working in the areas of cropofgction, seeds and plant

biotechnology. Company's investments in R&D focuke t market of
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agrochemicals, and plant biotechnology is seenimvitte company as a strategy
for the development of integrated platforms, bumgliransgenic events with the
use of agrochemicals commercialized by the compa(BAYER
CROPSCIENCE, 2013).

In the biotechnology field in Brazil the companyésts in research of
soybean, cotton and corn transgenic cultivars. iho the technology of
herbicide tolerance to the glufosinate-ammoniumictviteceived the name of
‘LibertyLink’, The company has commercial approfat soybean, corn and
cotton transgenic events (BAYER CROPSCIENCE, 2013).

2.6.1.7 BASF

Founded in 1865 in Germany, the BASF group work wiwide range
of products, including acrylic monomers, chemicalgiments, plastics, textile
chemicals and crop protection products.

BASF Plant Science, a subsidiary of the BASF Grdapone of the
world’s leading suppliers of plant biotechnologyuions for agriculture. The
company has about 840 employees. With the purpbdseiog an industry-
leading technology platform for gene discovery, BA®lant Science has
specialized in developing plant properties thatéase the yield and quality of
important crops such as corn, soybean and riceollaboration with partners,
these genes are introduced into the crops, whiglth@&n subsequently marketed.
BASF Plant Science maintains partnerships with, rgnathers, Cargill in the
USA, with the Centro de Tecnologia Canaviera (CES)well as the state-
funded agricultural research corporation, Embraja,Brazil, and Bayer
CropScience (BASF, 2013).

BASF Plant Science is collaborating with the adtimal company

Monsanto in the industry's largest collaborativanituee. The collaboration’s
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focus is on developing traits that improve yield gmmovide stress tolerance for
the five major crops: corn, wheat, soybeans, caamadbacotton.

A collaboration agreement between Embrapa and BA&resulted in
a herbicide-tolerant soybean called Cultivdhsgstem, which was approved in
2009 in Brazil and is expect to be commerciallynighed in Brazil for the
growing season 2014/15 (BASF, 2013).

2.6.1.8 Embrapa

Founded in 1973, the Brazilian Agricultural ReskarCorporation
(Embrapa) is the leading provider of new technasgifor Brazilian
agribusiness, especially biotechnology.

Embrapa began working with biotechnology in thelye860s in Brazil,
and in 1986 the company launched the Research @&rmodor Agricultural
Biotechnology.

Embrapa develops biotechnology research with diffepplant species
and has as its strategic goals to develop the wbygdée of a biotechnology
product, from the identification of genes till tommercialization of the
product.

So far, Embrapa has carried out field tests withouws GM products,
involving soybeans, cotton, beans, papaya, potaddanana, and it has already
obtained market approval for products such as th#ean resistant to the
imidazolinone family herbicide in partnership wBlASF, and the bean resistant
to the golden mosaic virus (AMANCIO, 2011; RIBEIRZD13).
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2.6.1.9 Coodetec

The Central Cooperative of Agricultural Researchd@ztec) is a result
from farmers concern about developing their owrhtetogy and crops of
soybean, wheat and corn, in a strategic way, anmittcipate more actively in
the scientific and technological process of doneesgriculture.

The beginning of Coodetec is in 1974, when the @catpves
Organization of the State of Parana (OCEPAR in Ugpmse) created its
research department, focused on the research amtbgdment of new varieties
and hybrids. In 1995 the cooperatives decided tenekthe project by creating
Coodetec, which absorbed the work and gene poaldeed so far. Coodetec
currently has 36 cooperatives affiliated and loddte6 Brazilian states. Over
the years it has released various new varietieshén Brazilian and Latin
American market, granting Coodetec a leading pmsifn the soybean and
wheat markets as well as an increasing market shan.

Coodetec has applications for planned release aftpgenetically
modified organisms to the environment, authorizgdCI NBio such soybean
and wheat which are modified to be drought tole(ABGRURAL, 2013).

After describing the main strategic agents in teagjically modified
seed sector we can start building our theoreticainéwork for analyzing

innovation in that sector.
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3 RESEARCH CONTRIBUTION - BUILDING A BUSINESS
PLATFORM FRAMEWORK FOR ANALYZING INNOVATION IN
THE GENETICALLY MODIFIED SEED INDUSTRY

Aiming to answer our research question: how busirdatforms are
defined and how they evolve, considering differeseictors and disparate
technologies, and in our case, taking the agricallthiotechnology sector into
account, and yet, having in mind that the new llm®logies applied to
agriculture imply blurred industry boundaries, tpessibility of bundling
products from different agents operating in didtiimedustries and causing
product synergies and complementarities to arismubi-dimensional, multi-
level and dynamic framework that allows to analiymevation might contribute
to the innovation research field.

The relationships among companies inserted in émetially modified
seed sector seem to present features that can feined by the business
platform theoretical perspective (Figure 7).

The building blocks representing possible innovatjrocesses, or
dimensions of innovation, in the theoretical frarekvproposed are: 1- inside
innovation; 2- outside-in innovation; 3 inside-outnovation and coupled
innovation process.

If we take the first innovation dimension in coresigtion, inside
innovation can be explained through business miygemics.

We should pay attention to the fact that businesslals can evolve
from a closed to a new closed business model; f@hosed to an open business
model; and from an open to new open business model.

In (Figure 7), inside innovation is the case in athia closed business
model evolves and transforms itself into a new edbdbusiness model.
Whenever a company faces new obstacles in the atioov path, originating

from the internal or the external environment thampers value creation or
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capture from a new technology — an example woult¥basanto’s RR soybean
seeds in Brazil in 2002. Monsanto faced the difficof capturing value from
the RR technology present in the soybean seedddofact that it had not yet
been approved for commercialization in Brazil, adlding to that, it was being
black-marketed from Argentina and commercializeBiazil.

The well-known case of the transgenic Roundup Reaglpean seeds in
Brazil forced Monsanto to reorganize its strategdioices internally and create
ways to solve the problem. In the example mentipMahsanto, the technology
developer, or the innovator, had to implement ckanig its business model,

specifically in its business revenue model, to bke @0 start collecting on its

technology.
Business Platform
Business model
CD dymamic s
Inside Innovation I“iﬂ'l:l“
irm Lev
(Closed BumJ Model) & &
COnuiside-in Inside-o Coup led Inmov ation
Inmov ation Innovation Co-development

(Open Business Model) (Open Business Model) | | (Open Business Model)

Supply chain - | Supply chain
Hlatform Supply chain Plaifirmor Platform
(Supply chain Indusiry Platbhrm(Supply (Supply chain
Level) chain Level or Indusiry Level)
Leve)

Figure 7Generic business platform for the genetically medifseed industry in
Brazil
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The building blocks representing possible innovatjrocesses, or
dimensions of innovation, in the theoretical framekwproposed are: a) inside
innovation; b) outside-in innovation; c) inside-oimnovation and coupled
innovation process.

If we take the first innovation dimension in coresigtion, inside
innovation can be explained through business miygemics.

We should pay attention to the fact that businessleils can evolve
from a closed to a new closed business model; &@hosed to an open business
model; and from an open to new open business model.

In (Figure 7), inside innovation is the case in athia closed business
model evolves and transforms itself into a new adbsusiness model.
Whenever a company faces new obstacles in the atioov path, originating
from the internal or the external environment thampers value creation or
capture from a new technology — an example woultbasanto’s RR soybean
seeds in Brazil in 2002. Monsanto faced the difficof capturing value from
the RR technology present in the soybean seeddhdofact that it had not yet
been approved for commercialization in Brazil, aodlding to that, it was being
black-marketed from Argentina and commercializeBiazil.

The well-known case of the transgenic Roundup Reaglpean seeds in
Brazil forced Monsanto to reorganize its strategdioices internally and create
ways to solve the problem. In the example mentipMahsanto, the technology
developer, or the innovator, had to implement ckanig its business model,
specifically in its business revenue model, to bke do start collecting on its
technology.

We propose that at this point, when Monsanto redeae&omponent
within its business model to allow capturing vaft@n innovation, the company
made changes internally that allowed the reorg#nizaf strategic choices in

the internal context of the firm.
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Since it was not the only change the company imetead within its
business model to allow value creation and cagtora the 1980s to 2002, and
for the fact that Monsanto had to connect knowlenfgernally to be able to
innovate, we have called this first type of innd@atprocess inside innovation.

Recalling our definition of a business platforntlas shared logic or the
architecture that allows gathering the complemgntampetences necessary to
facilitate innovation within firms, within supplyhains, or between industries,
we believe we can say Monsanto structuredhgarnal business platform that
allowed leveraging innovation from biotechnology.

Another example of internal reorganization of cotepeies to allow
new product development and value creation caoined in Coodetec’s history.
Coodetec, a Brazilian research cooperative hadraptetely change its way of
carrying out research and development to be ableot& with transgenic plants
in the late 1990s. One of the first strategic hesdhe research institution faced
was the fact that with the introduction of bioteclogy to the breeding
programs, investments had to be much higher.

For instance, to work with the development of tgemsc seeds, a seed
company has to have separate areas for handliogggsing and storing the GM
products. Seed companies also begin having to agweblny processes that did
not exist before, such as the responsible produrtagement, separating and
monitoring GM fields to avoid contamination.

Coodetec had to hire more people and also quadifgdllaborators, and
if we consider the regulatory processes, then thvestments are extremely
higher.

We also propose that an internal business platfioriine genetically
modified seed industry can evolve tewpply chain business platform(Figure
7).
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Monsanto at a first moment, and later on, all & t¢ither multinational
companies operating in the GM seed industry in Breealized that opening the
company’s business model, and licensing the tedgyadf the Roundup Ready
trait, and soon later many other products, suclhastechnology for Intacta
soybeans, would confer the company the largestehaHare possible.

It is relevant to note that one of the main debatdhe field of business
platforms is how and how much to open platformseiternal developers
(GAWER, 2009). It is indeed an issue when compah&@e to invest millions
of dollars in the research and development of asekt.

Companies most certainly plan on recouping therestments. In the
genetically modified seed sector, where the investsi for developing a new
GM product can sum up to 40 million dollars (SILVRA et al., 2011), it seems
easier to open up the commercialization side ofrthevation processes.

In cases, such as the one of Intacta soybean iseathich there is the
licensing-out of technology, we can argue that@pkuchain business platform
is formed. Drawing on this example, we observe thatinternal business
platform evolves to a supply chain business platfawvhere other participants
form the same supply chain as Monsanto, such adéfeq RibeSementgsor
FarroupilhaSementeshelp create value from the product, either byiragld
quality germplasm or by targeting new customer ik

The outside-in innovation process is also a reotipeactice in the GM
seed industry in Brazil. For instance, when a caomwipicenses-in a valuable
trait, or in the case of the Smart Stax corn, iriclwhihere is the cross-licensing
of technologies between Monsanto and Dow Agroseigncompanies benefit
from outside flows of knowledge and from externampetencies to enable
innovation processes. In this case of outsidemowation, we can also observe

the formation of a supply chain platform.
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Another innovation process is the coupled innovatfmocess. An
example would be the transgenic soybean seedyjaietleloped by BASF and
Embrapa, called Cultivance. In this case, we cap abserve a supply chain
business platform.

One last example we would like to approach is thesiility of an
inside-out innovation generating amustry business platform (Figure 7). An
example would be Monsanto bundling technologiesnfdistinct industries to
offer better solutions to the customer, such asctse of its Precision Planting
technology.

Another example, where the commercialization of teehnology
bundles distinct technologies within the custonuution is Syngenta’'s PLENE
for sugar-cane.

In the case of Monsanto, the company’s precisiamtpig technology,
YieldSense, allows monitoring information meanetmble sound decisions on
hybrids and field management zones (PRECISION PLING, 2013). The
technology changes the way grain flow is measuwnétlh a sensor and paddle
that eliminate the variations of current yield mtonitechnology and is
compatible with John Deere. In the near futureighminclude other companies
from distinct industry sectors such as John Deere.

In the case of Syngenta, recognizing the importaridetegrated crop
solutions, the company’s PLENE is a breakthrough technology in sugar cane
planting, combining chemistry, plant genetics amgli@ation technology to
provide a truly integrated solution (SYNGENTA, 2011

Noting that Brazil needed a more efficient plantisgstem, PLENE
involves the mechanical planting of single bud ssatsing much lighter
equipment reducing soil damage. The planting eqeigrhas been developed in

partnership with John Deere, also forming an imialdbusiness platform.
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What we can observe is that these two examplesdokstirial platforms
are built in the context of agricultural managemswystems, surpassing the
offers of GM products and including field manageimen

An interesting conclusion we can draw with thisreige of observing
the evolvability of platforms in the GM seed indysis that it varies from what
was suggested by Gawer (2009).

Instead of finding that internal platforms evolveta supply chain
platforms, which then can evolve further into inysplatforms, we have
observed that internal platforms in the GM seedustiy can evolve into
industry platforms when biotechnology companiesdbeiproducts or services
from distinct industries with its own technologi¢s create the customer

solution.
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4 CONCLUSIONS AND SOME LIMITATIONS

In our study we have propose that the innovativenado observed in
the GM seed industry in Brazil can be explainedodigh the theoretical
perspective of the business platform.

We have developed a multi-dimensional and dynanhieoretical
framework which we believe contributes to fillinget literature gaps of how
business platforms are defined and built and howy tHiffer considering
different technologies.

We have observed that business model dynamics dls asethe
dimensions of open innovation are part of the lssnplatform theoretical
concept.

As we define it a business platform can be undedstas the shared
logic or the architecture of systems and subsystdmas allow gathering the
complementary competences necessary to facilitetevation within firms as
internal platforms, within supply chains, and begwéndustries.

We have identified four dimensions of innovationgesses:

Inside innovation — for example Monsanto businesslehdynamics to
create and capture value from Roundup Ready soybezdmology (internal
business platform);

Outside-in innovation — Cross-licensing between bémto and Dow
Agrosciences for the development of the Smart &taw (supply chain business
platform)

Inside-out innovation — Monsanto licenses Intactehhology to
Coodetec (Supply-chain business platform); or Motsaundles technology
together to offer a better solution to the custgreach as Monsanto’s Precision

Planting (Industrial business platform)
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Coupled process/ co-development innovation — BASH EBmbrapa co-
develop the Cultivance GM soybean seed (supplyndmasiness platform).

Analyzing innovation in the GM seed industry in Bitave can pose that
evolvability of platforms is observed in the GM ddrdustry, even though it is
to some extent different from what was suggeste@Géyer (2009).

Gawer (2009) had suggested that internal platfeumdve into supply
chain platforms, which then can evolve further imdustry platforms. We have
observed that internal platforms in the GM seedustiy can evolve into
industry platforms when a biotechnology compangwd its technology to be
bundled within a product or service, composingdhstomer solution with other
technologies from distinct industries.

Considering the limitations of this study, there &vo main concerns.
First, this research should be extended and inchlbdef the other agents
developing complementary research and productserGiv seed industry, such
as universities and other research institutions asd, it should include the
customer link of the value chain to allow the ascesa broader understanding
of value creation from platforms.

The second suggestion that would help improve antpéete this study
would be to replicate it, considering a larger nembf partnerships within the
GM seed industry and also to apply it to other sideas.
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ABSTRACT

Willing to answer to the research question of howltmational
companies succeed in creating and capturing vaare fnnovation, this paper
aims at filling the literature gaps of defining mess model dynamics, and
showing business model dynamics in real practibeolgh a qualitative single
case study on Monsanto, an agricultural biotechgyoloultinational company,
and the way the company’'s subsidiary managed ssfttlysto change its
business model willing to respond to strategic hagdfaced throughout its
historical trajectory in Brazil, we illustrate basss model dynamics. The case
study that has been developed shows that techialoghange, the nature of
innovation, existing regulation and other extepralssures force business model
change to enable value creation and capture fraewatechnology. Results also
show that in fast moving and disruptive sectoramight be necessary to
complete business model design and evaluation végulatory and social
aspects to explain adaptability and success.
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1 INTRODUCTION

This chapter is part of a larger study that aimédamswering the
overarching research question of how innovatiorcg@sses in the genetically
modified seed industry in Brazil can be better yred, and developing a
generic theoretical framework for analyzing innésatprocesses in that sector.

Innovation and new product development as majorvedsi of
competitive advantage have been well studied iargety of sectors (PORTER,
1985; TIDD; BESSANT; PAVITT, 1997, TUSHMAN; ANDERSQ
O'REILLY, 1997).

An issue that has gained importance in innovatiadiss is the fact that
companies can only innovate if they are succedsdnisforming new ideas or
technologies into value (CHESBROUGH; ROSENBLOOMQ)2) Difficulty to
develop that task has been attributed to a lackderstanding how to adapt the
company’s business model to a new idea or techgdlBgECE, 2010).

A company which has managed successfully to stap @t market,
continuously innovate, and adapt to competitiveiremments is Monsanto,
which was the first agrochemical company to ertergenetically modified seed
market and in little time became leader of its @ect

Same as for the rest of the world, in Brazil, Marisas a leader in the
genetically modified (GM) seed market, with propairy ownership of the
majority of products that have been approved by Bmazilian regulatory
institution, the Biosafety National Technical Conted (CTNBio, in
Portuguese) (CONSELHO DE INFORMACOES SOBRE BIOTEQKIGIA -
CiB, 2012).

Monsanto alone invests more than $1 billion evexgryon research and
development of new seeds, which is the amount spgr¥lonsanto’s main
competitors all together (FREITAS JUNIOR/ELOSO, 2012). In Brazil
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Monsanto controls 73.2% of the transgenic cultivarscommercial plant
varieties — certified by MAPA (Ministry of Agriculte, Livestock and Supply)
(MARINHO et al., 2012).

Brazil is a promising market for companies workingthe genetically
modified seed sector for many reasons. The spettdw¥iich producers have
adopted the new technology has been quite impeetasiely.

During the 2011/2012 crop year, Brazil planted 3hiflion hectares
with biotech crops (CELERES, 2012). The plantechasith GM seeds in the
Brazilian crop year of 2012/13 (October 2012 thto&gptember 2013) reached
37,57 million hectares and the planted area with §dds in the crop year of
2013/14 is expected to reach 40,3 million hecté®&d ERES, 2013).

Besides being the second largest producer of Bint#ogy crops in the
world, some other aspects have attracted the mtiltimls attention such as
Brazil's biodiversity, scientific competences irapt breeding and seeds that are
already adapted to the country’s different regions.

Brazil has about 44.000 to 50.000 species of plamtéch represent
approximately 18% of the global plant diversity (RRANTE; SAMPAIO;
INGLIS, 2009).

According to Mariante, Sampaio and Inglis (2009%rothe last decade,
Brazil has achieved significant results in agrigrdtrelated research due to high
investments in science and technology. The cougtayworld leader in tropical
agricultural research and a reference in forestding programs. It is one of the
few countries in the world that can probably doufded production, using
relatively less energy than other commodity prodgaiountries.

Another relevant measure is related to agriculttesearch, which from
1990 to 2005, was responsible for the developm&B28 new plant cultivars,

including sugar cane, soybean, wheat, orange, &ind coffee, adapted
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specifically to the different climate and soil cdrmahs of the Brazilian's
producing regions (TEIXEIRA, 2010).

On the other hand, despite this positive scenamoMonsanto in the
present, the company has faced many problems thootigits path to
innovation, such as the difficulty to communicate tvalue carried by its RR
technology in the 90s, and the several years thepaay took to collect on its
technology present in the genetically modified smaibseeds in Brazil.

In that context, how is it that multinational compes such as Monsanto
succeed transforming a new technology into valuel eapturing part of the
value its innovation has created?

We propose that business model dynamics and ewn]utihich involve
changes in the business model components to alliaptang a new technology
to a new competitive environment, might help anstivat question.

A company’'s business model can be understood adotiie of a
company to make money through its value proposti(FEECE, 2010). We
agree with the explanation proposed by Teece (20d0rh states that the
business model is composed of all the elementshiadowith transforming a
new technology into value, delivering that valuedg @apturing part of the value
created.

This paper aims at filling the gap identified itefiature which is the
need for defining business model dynamics (DEMIEQOCQ, 2010) at a first
moment. Secondly, it is also one of the objectiokthis paper to fill another
literature gap and show the real practice of theirtess model dynamics
(HACKLIN; WALLNOFER, 2012).

Business model dynamics is illustrated throughrglsi case study on
Monsanto, an agricultural biotechnology multinaibeompany, and the way

the company’s subsidiary managed to adapt sucdlgsafid innovate in Brazil.
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Through the analysis, with longitudinal and crossti®nal approaches
of Monsanto’s historical trajectory, with focus finahe 1970s, which marks the
beginning of biotechnological research that wowdult in the first transgenic
plants, up to 2006, when the company had alreadyospd genetically
modified soybean and cotton transgenic seeds mamed and commercialized
in Brazil, this paper intends to tackle the reseaneestion.

This paper is organized as follows: after this ddtrction, the next
section presents the business model concept, afideslebusiness model
dynamics. The third section exposes our researsigme-ourth section presents
our results and discussion and the fifth sectioas@nts the study's main

conclusions.
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2 THEORETICAL UNDERPINNING

2.1 The business model concept: definition and keypmponents

For innovation to happen there has to be a new vddeh represents
value for a certain group of customers. Nevertlelasiew idea is not translated
into value unless it is delivered to the markebtiygh a good business model
(CHESBROUGH, 2010; TEECE, 2010).

Despite the lineage that goes back to when sosietigaged in barter
exchange, business models have become a populeeptoim the mid-1990s,
leveraged by the emerging knowledge economy, andonanerce
(MAGRETTA, 2002; OSTERWALDER; PIGNEUR; TUCCI, 200SHAFER;
SMITH; LINDER, 2005; TEECE, 2010).

The origins of the business model concept have hedsted to
communication and information technologies, espigcithe Internet (AL-
DEBEI; AVISON, 2010; OSTERWALDER; PIGNEUR; TUCCIQ@5; ZOTT,;
AMIT; MASSA, 2010).

One of the impacts of communication and informatiechnologies is
the growing number of possibilities of a companlyissinesses configurations,
allowing the development of new ways to create detiver value (AMIT,;
ZOTT, 2001; OSTERWALDER, 2004). On the other hamdengineered
organizational forms imply a larger number of stakders, and more complex
businesses, which might hamper the interventiommahagers and strategists
(OSTERWALDER, 2004). It is in that context that thesiness model concept
has been employed as an alternative management tmokllow the
understanding and communication of business dessimd to explain the new

value creation mechanisms.
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Drawing on the understanding that an appropriatinitien for the
business model concept should be willing to bridhgegaps present in the extant
literature, integrating and synthesizing earlierrkvgn that area, we define a
firm’s business model as the logic that exposes tl@vcompany creates and
captures value from its value propositions and g¢hbsisiness components
related to the strategic choices employed to devitlat task.

Osterwalder (2004) has designed and proposed aotigoconceptual
model of business models, which he has called ogyolin order to tackle the
business model concept and provide the basis far management tools as
shown in (Figure 1). The scholar's main objectivasvto provide an ontology
that allowed to accurately describe the businesseinaf a firm. To fulfill that
purpose, in a first step, he identified four maieas that constitute the essential
business model issues of a company: product; cestarterface; infrastructure
management; financial aspects.

In a second step, he broke those areas down insetaof nine
interrelated building blocks that allowed conceiyia business model: product
(value propositions); customer interface (customdistribution channels, and
customer relationships); infrastructure managenfeapabilities, partnerships,
and value configuration); financial aspects (ctrstcsure, and revenue model).
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Figure 1 Business model ontology
Source: Osterwalder (2004)

Even though Osterwalder (2004) has stressed tleeafothe business
model in expressing the logic of a company to ereaiue, it doesn’t describe
how value capture, which is a crucial part of besngcessful in the innovation
process, takes place.

Chesbrough and Rosenbloom (2002) contribute tisthee of capturing
value from innovation approaching the role of bassxmodels in providing the
link that translates between technical and econaimivains and discussing how
latent value from a new technology is translate ieconomic outputs. The
scholars have also presented a new element inukiedss model discussion
which is the need for search, learning, and adaptdbr effective business

models.
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According to Chesbrough and Rosenbloom (2002) fiemd startups
take technology to the market through a ventur@ethdy a specific business
model which functions transforming technical inpit economic outputs as

shown in (Figure 2).

Business Model

market;
Technical value proposition; Economic
Inputs: value chain; Outputs:
feasibility; cost and profit; value; price;
performance.. value network; profit...

competitive strategy|

Figure 2 The business model mediates between tieital and economic
domains
Source: Chesbrough and Rosenbloom (2002)

According to Chesbrough and Rosenbloom (2002) imesimstances, an
innovation can successfully employ a business matteldy familiar to the
firm, but in other cases such a business modelnwilfit the circumstances of
technological or market opportunity. In the latases, managers will need to
expand their perspectives to find the right busineedel, or as they called it,
the ‘right architecture of revenues’, in order tapture value from that
technology.

The authors connected the failure of incumbent dirto manage
effectively in the face of technological changehte difficulty of those firms in
perceiving and then enacting new business modetnwechnological change
requires it. Chesbrough and Rosenbloom (2002) sgémbe willing to narrow
the gap around how adaptation and dynamics of basimodels affected a

firm’s innovative success.
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Most literature developed around the theme of lssirmodels sees the
construct through a static approach or as a snapsldodescription at a specific
moment in time of how a company creates value (OBVBELDER;
PIGNEUR; TUCCI, 2005; REUVER; HAAKER; BOUWMAN, 200.70n the
other hand, like the present study, some scholare Istressed the need to
dynamize the business model construct, so it calp lesplain success
throughout innovation processes (CAVALCANTE; KESTGNULH@I, 2011).

2.2 Dynamics of business models: changes in resperts strategic hurdles

Even though there seems to be a consensus that&inr competitive
firms must continuously develop and adapt theirinmss models, relatively
little is known about how managers can achieve tfaissformation (WIRTZ;
SCHILKE; ULLRICH, 2010).

Usually a model, being a simplified representatidna real physical
entity or system, is something static (OSTERWALDERGNEUR; TUCCI,
2005). However, a company’s business model is woatisly subject to external
pressures that oblige that company to adapt (OSTERYER, 2004). Linder
and Cantrell (2000), and Osterwalder (2004) lignsoof the pressures that

directly or indirectly influence a business model:

a) Technological change — changes on technology pesaanagers
to reflect how new technology can be adopted torawve the
business logic of the firm. For instance with tise rof the Internet
firms started adopting new web based channels.

b) Competitive forces — An example would be the Compasus Dell
battle. Compaqg (now HP) threatened by Dell, whies wxtremely
successful with its direct-to-customer Interneatstgy, was forced
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to rethink its strategy and introduced its own clirénternet
distribution channel. However, the company did align the new
business model with its business organization aoced a hostile
reaction from its resellers, who argued Compacauaspeting with
them.

c) Changes in customer demand — changes in consumpaiterns,
revenue increases and fashion changes, for inst@heeshift from
fixed-line to mobile telephony is a good exampleaothange in
customer demand.

d) Changes in the saocial environment — For instarfce,company’s
business model is centered around low cost pramucin
developing countries it might draw the attention abn-
governmental organizations that could mobilize fuldpinion
against the firm. This happened to Nike regardhmg dthics of its
operations in Vietnam.

e) Changes in the legal environment — The introduct@dnnew
privacy laws can make the use of some businessImibidgal, for
instance, if a company has relied on customer im&bion without
the customer’s explicit accordance. Anti-spammangd may wipe-
out business models based on sending out largekstrugf
unsolicited mails. New taxes may make a compangdslyct too
costly and therefore uninteresting for the customer

We agree with Demil & Lecocq’s (2010) understandimgt the business
model can be seen through two different approadbes. of them is the static
approach — a blue-print for the coherence betweare dusiness model
components. The second one is a more transfornahtagproach that allows

addressing change and innovation in the organizaifoin the model itself to
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enable the analysis of business models and propddpt and make changes in
the business models when necessary.

Reuver, Haaker and Bouwman (2007) add that compdsiee to adapt
their business models over time to maintain alignmeith technology,
regulation and market development. The scholarkldathe question of how
external forces drive internal business model aesiwices.

According to the scholars, external factors, sushsacio-economic
trends, technological developments, and politicad degal changes are
important to the understanding of how business fsaate used in practice.

We believe that business model dynamics can beatbfis the process
of change in at least one of the components ofrapany’s business model to
address the necessary response by the compangeanofastrategic problems
caused by pressures from the external environm@mmth as technological
change, regulatory change, public acceptance, elsangcustomer demand. The
new business model will rearrange strategic chdicedlow new value creation
and capture. Next section exposes our researcprdesi
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3 RESEARCH DESIGN

We have conducted a single case study (SIGGELKOW®Q,7R with
qualitative analysis (STRAUSS; CORBIN, 1990). Adatiog to Siggelkow
(2007) single-case studies can richly describeettistence of a phenomenon.
The scholar also argues that single case studlpssharpen existing theory by
pointing to gaps and beginning to fill them.

This study presented cross-sectional and longigdidimensions
(HEDMAN; KALLING, 2003), which allowed, in additiorto assessing the
company’s business model at a given point in tiaks, to look at the business
model over time, at different points in time.

The case study research design is particularlwaealeto our objective
having in mind that our research question has thglasatory nature of
examining ‘how’ multinational companies create aocapture value from
innovation through business model dynamics, inrd@ context of a company
in the genetically modified seed industry.

The unit of analysis for our study was MonsantozBra he company
was deliberately chosen as our unit of analysisbfing a pioneer in research
and development and commercialization of produetsvdd from agricultural
biotechnology. Monsanto was the first company teettsp a GM seed and
commercialize that product in the world. Besidésyas also the first company
to have its technology inserted in soybean sedtisated in Brazil.

This study’'s main sources of evidence for data ectibn were
documentary and bibliographic references, in-deiptkrviews, using semi-
structured questionnaires (ALENCAR, 2003), and rimfal conversations.
Annual reports, internal publications, and publma$ directed to Monsanto’s
external public containing information about thengany’s history and new

products were examined.
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We have conducted eight (8) in-depth interviews tmal (2) informal
conversations with seven (7) company managers fkegn areas within the
Monsanto (soybean, corn, cotton, agrochemicals,nuomication and social
responsibility, and sales). The interviews wererded and transcribed. During
the conversations we took notes.

Interviews and informal conversations were cardadng May, 2007 —
when we asked respondents questions related toothpany’s business model
components and evolution (Attachment B — questimanB); and during June,
2008, when we went back to the field to double khanswers previously
collected and verify if the changes in Monsantaisibess model could be seen
as business model dynamics (Attachment B — question 2).

A content analysis tool, the thematic analysis (MWD, 2000), was
implemented to select our categories and find thatemges that allowed the
investigation of business model dynamics in Mons&razil.

The categories identified in this study are circarited in the following
strategic hurdles or challenges that Monsanto fatel its historical trajectory
to be able to innovate and profit from its firsbgucts derived from agricultural
biotechnology: a)developing products from agricultural biotechnolog:
building core capabilities and acquiring the vehithat enabled delivering
products to customers; BPublic acceptance of transgenic plants new
communication and social responsibility departmant] more transparency; c)
problems and challenges creating and capturing vaki from transgenic
seedscompleting the new architecture of revenues.

Understandings proposed by Chesbrough and Rosenhb(2002) and
the business model components or building blocksogsed by Osterwalder
(2004) (Figure 1) were used to form the analytibakis for the empirical

research.
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4 RESULTS AND DISCUSSION

4.1 The company

Monsanto is a relatively new company. While sharihg name and
history of a company that was founded in 1901, Ntansanto of today is an
agricultural company (MONSANTO, 2013a). It is altrology based company
which develops conventional and genetically modifieeds, biotechnology
traits and herbicides. The company’s customersaaneers, or crop producers.

Monsanto invested more than $1.5 billion lastdisgear researching
new tools for farmers. The company concentrates/éisé majority of its R&D
efforts on new biotech traits, elite germplasmgehieg, new variety and hybrid
development, and genomics research. Other R&D qojesupport the
company's current products, including improved fatations of Roundup
herbicide (MONSANTO 2013b).

The company was founded in Saint Louis, United éStah 1901 to
produce saccharin and supply pharmaceutical compabut soon it began to
expand its business and in 1919 it became a miidtitd company with the
acquisition of RA Graesser Chemical Works, in Rugbales (MONSANTO,
2001).

Monsanto settled in Brazil in 1951 and during tkeang that followed
the company grew both through the success of ibslymts or through the
acquisition of established companies in specifeldf to which Monsanto
wanted to expand (HERTZ et al., 2001; MONSANTO, 200

Monsanto was already a large company with chempdaymaceutical,
agricultural and food businesses in 1997, wheredided to separate from the
chemical area. In the 1980s, the company beganet@lab research with

genetically modified plants, and its first produt¢rived from agricultural
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biotechnology was the Roundup Ready soybeans, igaiyimodified soybean

seeds tolerant to the glyphosate herbicide, lauhahéhe U.S. market in 1996.
With the approval of the Biosafety Law in Brazil 2005, Monsanto released
that product in the Brazilian market.

Since the 2006/2007 harvest, the Bollgard cottonpeat resistant
genetically modified cotton, obtained approval frahe Biosafety National
Technical Committee on Biosafety (CTNBio) and wekeased for commercial
planting. The company has received approval fontplg and commercializing
other GM varieties in Brazil since then.

In February 2009, Monsanto acquired the remainifgp 40f MDM,
reinforcing its position in the cotton market (MONISTO, 2008).

4.2 The story

In the late 1970s, and early 1980s Monsanto lodkedalternative
businesses that were not so dependent upon theicgiedmsiness (HERTZ et
al., 2001). At that time Monsanto faced two majavlgpems. The first one was
related to the restriction on the amount of oil asd& product for most of
Monsanto and the other chemical companies’ produtttat entered the United
States. The second problem was $20 million in gkee to a ruling from the
Food & Drug Administration, which prohibited thelesa of a plastic soft drink
bottle produced by the company, made of styrengedtrile copolymer,
claiming that unpolymerized acrylonitrile remainiilgthe plastic might cause
cancer and birth defects (HERTZ et al., 2001).

In the 70s and 80s (period in which large part ki tigrochemical
molecules were synthesized), companies, such asrBappScience, DuPont,
Monsanto, among others, worked with the researcth development of

insecticide, fungicide and herbicide moleculespmducts for agriculture. By
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the late 70s and early 80s, Monsanto, the fourtiel chemical company in the
United States at the time, initiated a major chamgés products and focus
(HERTZ et al., 2001; MONSANTO, 2001).

The change in the organization’s focus is in lapget due to the
synthesis in 1970 of the glyphosate molecule, hasduct for the Roundup
Ready herbicide, by one of Monsanto's researcl&ush discovery led to the
expansion of Monsanto'’s investments in businesslated to agriculture.

According to Hertz et al. (2001), Roundup, estdiglisin world markets
in 1974, soon became the company’s most profitataieufactured commaodity.
The fact that the herbicide, aside from being y@tent, broke down quickly in
the soil, and did not leach into the water suppbllaborated to the product’s
huge popularity and profitability in terms of busés, which meant that
Monsanto could afford research onto new technotogie

On the other hand, all the other chemical compamiesgeloping
solutions to farmers had portfolios to offer theirstomers, and Monsanto had
only the glyphosate. A relevant issue at this prthat for the development of
agricultural products, companies need to haveeadfrresearch. They have to be
working in partnership with university research nsa for instance, and
Monsanto was not an agricultural company.

A positive aspect at that point in time is that Manto’s researchers,
one specifically, Ernest Jaworski, a PhD studyiog/ iRoundup was non-toxic
to animals and still lethal to plants, had his s biotechnology (HERTZ et
al., 2001). Jaworski believed the next agricultwsalolution would go beyond
chemical approaches and envisioned a plant abfgdiect itself not through
herbicides but through its own genetic configuratio

In the late 1970s, the company started the molediddogy program
(MONSANTO, 2001). Returning to the beginning of s, according to Hertz

et al. (2001), Monsanto’s board of directors detide create a firm called
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Advent, with the intention of ensuring that Monsahiad good research in the
various fields in which it worked. In 1976, it adspd a holding of Genentech,
one of the first biotech firms, as its first enimyo the genetics businesses. Other
joint ventures such as Biogen and Genex, followed.

In the 80s, Monsanto had a vision which was, withddvent of genetic
engineering, there were two alternatives, eith&e tmoney from the mineral
commodities with which Monsanto worked and invest molecules of
agrochemicals, or why not think in line with thewnéiotechnology tool and
make some sort of investment in plants that wouwtimeed the agrochemical
molecules?

The company’s researchers were even cleverer ashémansight and
everything happened from then on. Monsanto waditstecompany to invest in
agricultural biotechnology and the first to identijenes that if inserted into
plants would determine characteristics in thosatplavhich would make them
need less molecules developed by Monsanto’s cotopetind could then use
some of Monsanto’s own molecules.

Once the company made the decision of investifgatechnology and
creating new value propositions (OSTERWALDER, 20@4the late 70s, some
challenges had to be well studied and approachee. @ the first strategic
hurdles Monsanto faced in the path to innovating the agricultural
biotechnology field was related to finding the aessvto basic questions such as
how to transfer cloned genes into plant cells drh regenerate healthy, fertile
plants from those cells. To develop that task tremany had to build new core
capabilities (PRAHALAD; HAMEL, 1990).
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4.2.1 Developing products from agricultural biotecimology: building core
capabilities and acquiring the vehicle that enabled delivering
products to customers

Facing the strategic hurdle of answering scientjfiestions that would
lead to the development of final commercial produstich as ‘is it possible to
insert new DNA into a plant cell’; or ‘would the mified single-plant cell grow
into a whole new plant that exhibited the new tréitERTZ et al., 2001),
Monsanto had to make changes in the core capabilittomponent
(OSTERWALDER, 2004) of its business model.

The company faced new challenges related to rdsearacial to the
development of transgenic plants that would folldMonsanto was used to
selling plastics, rubber. What is the characterisfia company that sells those
products? High volume and low costs, like any comfitygporoducing company.
When Monsanto convinced its shareholders that thediness was agricultural
biotechnology, it faced completely different tectugical requirements. In line
with the argument of Linder and Cantrell (2000),tédsalder (2004) and
Reuver, Haaker and Bouwman (2007), technologicahgh unleashed business
model change. The company had to assemble labiestbire researchers from
different areas of expertise, and establish rebgardifferent parts of the world
(Figure 3).

In 1979 Monsanto began to assemble its molecutdodp team hiring
gene cloning, DNA transfer, plant-cell and tissuéiuze researchers. The group
which had begun with two scientists and one segretambered 36 people in
1981 (HERTZ et al., 2001). Besides the researcin tégat firmly established
Monsanto’s strategic research focus on biotechiylthge company established
a new research laboratory in Saint Louis in 198@MSANTO, 2001), and the
Life Sciences Research Center in Chesterfield 84{81ONSANTO, 2013a).
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Monsanto’s researchers succeeded in geneticallyfyirggl a plant cell
in the end of 1982, for the first time in sciertifiistory (MONSANTO, 2013a).
In 1985 they developed tomatoes that were toletanthe Roundup Ready
herbicide (HERTZ et al., 2001).

When the company’s researchers answered the gquestiat hampered
them from creating products from biotechnologyeottore capabilities still had
to be mastered.

Monsanto had discovered the gene that made plaiesant to
herbicides. But the company did not have the vehtistough which it would
deliver that technology to the farmer. In that exmtanother important asset the
company had to acquire was the seed.

As Kloppenburg (2004) explained, in arable agrimdt it is the seed
that provides the essential material link betwessearch and the market. It is in
the form of seeds that new plant varieties becomneneercial products.

To access the seed vehicle in the 1990s Monsawgaged in a number
of acquisitions. From 1996 to 1998 Monsanto acguicempanies such as
Calgene, Dekalb, and Cargill.

In Brazil Monsanto acquired Agroceres, Asgrow, Redls and Monsoy,
renewing part of its core capabilities componerB8{GRWALDER, 2004) in its

business model (Figure 3).
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Figure 3 Changes observed in the infrastructureagement of Monsanto’s
business model in response to technological change

4.2.2 Public acceptance of transgenic plants: newammunication and social
responsibility department, and more transparency

In the late 80s, and early 90s Monsanto’s reseescloeused on the
commercial application aspect of its first produzased on biotechnology. After
the creation of plants that were herbicide tolertitnsanto’s next project,
according to Hertz et al. (2001), was to createntplavhich were resistant to
insects.

The first plants developed by Monsanto are callest fgeneration
biotechnology products (KALAITZANDONAKES, 2000), wih have been
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crops with improved agronomic properties, such asbibide tolerance or
resistance to insect pests. Second generationchizaéogy products are crops
with enhanced quality traits, such as corn withhha@l and lysine content
(KALAITZANDONAKES, 2000).

In the debate concerning the marketing of gendyicabdified plants, to
ignore public acceptance is not an option for camgmworking in the GM seed
sector. With the release of GM crops in the 199@any conflicts started
developing between agribusinesses and many astivistleveloped countries.
Activists protested against the new technology thredagribusiness companies’
claim of genetically modifying crops and food (PRINE, 2003).

The second strategic hurdle Monsanto faced in #th o developing
new products from biotechnology that could be comuiaézed was related to
public acceptance. Monsanto had to admit that dt been mistaken about the
lack in the 1990s of communication and informatéchange with the public
about GM products. To respond to that problem tmapany had to make more
changes in its business model’s core capabilities.

Monsanto had not been very careful when it didgmepare itself for the
way the public would receive the news about th@sgenic crops. Society
demanded information, and the company communic#tednovelty of the
transgenic plants very poorly. In the beginning tompany did not know how
to deal with this issue. Monsanto’s managers wewenconcerned with
receiving the regulatory approval for its produatsthe United States from EPA
and USDA. Besides that, Monsanto’s researchers serertain the company’s
products were good that once the regulatory irngiite approved it, Monsanto
didn't think of discussing the new product with =ig.

In that context, the company learned that an imagd customer
relationship based upon transparency (Figure 4)ldvbe the best way to act

with respect to the new technologies. Furthermtive,company implemented
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changes in the communication department (Figurgvdich had to grow, hiring
and training more employees, and move on to consideonly the farmer, but

society as a whole.

External pressure: Publi
demand for informatio

| I
1 Customer Relationships: |!
I interface I
I -based upon |1
: transparency and :
I trust |
FoT Tt I I !
| Infrastructure | | |
| management | p======= | I
: Core capabilities: : : Product : :
Il -expansion and Il | ! I
| qualiication of the L | s | :
| Communication | configuration: L proposition: :
1| and Responsibility -communicating | ! I| -genetically [TT Customers: I
: department with society : : modified seedél : Farmers :
Lo ——-——-—-c--—-—--—- [ gy I

Figure 4 Changes observed in the infrastructure managenfeMonsanto’'s
business model in response to the public demanthformation and
its impact in the business model’s customer ratstiiqp component

4.2.3 Problems and challenges creating and captugrnvalue from transgenic
seeds: completing the new architecture of revenues

With the technological innovation of GM seeds, Mamt® changed the
way of creating value to farmers. The company dmti focus on the seed and,
therefore, could see beyond its competitive envitent. What happened at a
first moment was the transfer of value from theoabemicals to the seed. From

the moment the farmer had a gene that made thé¢ gaistant to insects, for
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instance, he ended up having seeds with a highkreyvalue to reduced
insecticide applications.

At first, genetically modified seeds reduced therfr's expenses with
production inputs, and at a second moment, theglied benefits that had not
been previously offered to farmers, as a lower w$ktoxicity and greater
security, because the number of applications ofiggdses and trips to the field
for the applications had been reduced.

In addition to those benefits, society and the mmwent also benefited
with the new products. By reducing the amount o$tipeles there was a
reduction in the amount of water used in the dilutand there was a reduction
in the amount of C@emitted due to the reduction of trips of the maekito the
fields for pesticide applications. Another bendft the reduction of toxic
substances released into the environment.

Despite the benefits of transgenic crops, whenri&e product was
launched in the U.S. market in 1996, Monsanto gladyto explain to the
farmer that the research the company developedtedsim a new technology
and in benefits, and that the company had the tighteceive for the value
delivered by those new seeds.

In Brazil, other strategic hurdles Monsanto faeéth the development
of GM seeds were related to the perpetuation oétieimformation in the RR
soybean seeds and the right of Brazilian farmesate their own seed from one
year’s harvest to the next.

If we focus on soybeans, the RR genetic trait, tvhitakes the plant
tolerant to the glyphosate herbicide that Monsdnserted in the plant is a
dominant gene. The patented glyphosate resistam@e dgenetic trait that is
passed on from Roundup Ready seeds to the harvestdmtans. So, if the
farmer saves his harvest, next year he can plantséived seeds again, and

consequently, Monsanto’s technology, without pusti@new seeds.



117

Therefore one of the strategic hurdles Monsantedagas to solve the
question of how to sell seeds that contained thégeRnology if farmers did not
have to purchase seeds every year.

The Brazilian Plant Cultivar Protection Law, Law496 of April 28,
BRASIL, 1997), enacted by Decree 2.366 of Novenfier 1997 (BRASIL,
2007), establishes the right of farmers to stoek @ant seeds for their own use
within their properties. In Brazil, under this Lake farmer has the right to save
a portion of his harvested seeds to be planteleirfiuture.

According to Bell and Shelman (2006), in 1997, Mamts had applied
for approval of Roundup Ready soybean seeds fornmgial planting in
Brazil. However, the company took seven years ftstollecting on its
technology. The battle for the release of tranggerops began in 1998 with an
injunction placed on the government forbidding Rigt®an seeds based on the
fact that no environmental impact report had bemsented. Farmers in the
south of Brazil ignored the law and aggressivelpmed the RR soybeans.
Those producers were facing severe competition fAngentina, which had
already approved the RR seeds, causing a blacketnirlarise in Brazil as the
seeds were smuggled in from Argentina. The seeganb® be saved and used
later in the year.

Faced with the lack of a permanent resolution altbatsales of GM
soybeans from 2002 and 2005, the Brazilian goventrnad to issue temporary
regulations legalizing the sale of the Roundup eayis. Only in 2005 the
Brazilian president signed a comprehensive biogatatl that legalized
genetically modified crops and regulated the bimedogy sector (BELL;
SHELMAN, 2006).

In 2002 Monsanto considered the alternatives tdecolfor the
technology. Once sales were not authorized in Bridwd company could not sell

seed and charge the technology fee. This strategidle was even more
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complex because even if GM seed sales were legyahefs would avoid it by
planting saved seed.

In this context, Monsanto came up with an idea,ctvhihanged the
revenue model building block (Figure 5) within tt@mpany’s business model.
Since every farmer who plants seeds, either usingseeds or saved seeds, has
to sell his harvest to someone because soybeant &product that is consumed
in natura, the company’s commercialization model could Hé 8yo two parts:
those farmers who bought the seed, paid for thd, shese who did not buy it,
would deliver their harvested seeds to someone Biséhe time they delivered
the crops, Monsanto would map those traders whaosbypeans in Brazil, such
as ADM, Bunge, Cargill, Draifus and cooperatives.

There are about five hundred companies that bugesny seeds at about
three thousand different spots. But in every cadse farmer delivers his
harvested crops to one of those traders. So Momsaglized that if the
company established a commercial link with all bé tsoybean buyers, the

problem would be solved.
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External pressures:
nature of the technology; existing
regulation - Plant Variety Protection
Law; lack of permanent resolution

authorizing GM seed sales; need to
capture part of the value created wK
the new value proposition

Product

I

I

I

| Value
Il proposition:
I

I|  GM Seeds
I

Financial aspects
Revenue model:

Indemnity billing system -

| I
| I
! |
: POD system; |
| I
! |
: SCI |

Figure 5Changes observed in the Revenue model componeMonanto’s
business model

In January 2004, Monsanto was ready to activate sysem that
received the name of ‘Point of Delivery’, (POD)tire south of Brazil.

In the POD system, when the farmer makes the decisi deliver his
crops at a cooperative, the cooperative asks theefaif that seed is genetically
modified or not. If the farmer says that the seedyénetically modified, he

assures that when he sells his harvest, he autsotiie payment of royalties.
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The warehouses, in this system, became responbiplpaying Monsanto,
regardless of where those crops would be takemereib be processed or to be
exported.

In the case of the Bollgard cotton something similecurred because
the producer could also save his harvested sedwspiicing model for cotton
works the same way, but it has been called IndgnBilting System (SCI in
Portuguese) (Figure 5).
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5 CONCLUSIONS

Willing to answer to the research question of howltmational
companies succeed in creating and capturing vatra fnnovation, we have
approached the literature gaps of defining businesslel dynamics, and
showing business model dynamics in real practice.

We have defined a firm’'s business model as thec lthgit exposes how
the company creates and captures value from itsevatopositions and those
business components related to the strategic cheicwloyed to develop that
task.

In this paper we argue that business models arinconisly subject to
external pressures obliging the company to adapsidgs the business model
static approach which can be used to evaluate ¢inerence between core
business model components, the business model dymaapproach allows
addressing change in the business model itselfntble adaptation when
necessary.

Business model dynamics has been defined as tlregg®f change in
at least one of the components of a company's basimodel to address the
necessary response by the company in face of gitapeoblems caused by
pressures from the external environment, such a$ntdogical change,
regulatory change, public acceptance, changesstomers’ demand. The new
business model rearranges strategic choices tw alkw value creation and
capture.

The case study that has been developed showeeéxtemhal pressures
forced Monsanto to implement changes and createabements in some of its
business model components. New technologies, asithe biotechnology tool,
the need to respond to the customers’ demand ofniration concerning the

company’'s new value proposition, the nature of thehnology, existing
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regulation, among other external pressures, leeerdgysiness model change,
allowing the company to capture part of the vahat had been created with the
new Roundup Ready seeds.

The present study shows that successful innovagpends on business
model adaptation and evolution, especially if theovative company has the
intention to profit from a new technology. Sometida¢er Monsanto would
realize that another good option to transform isvrtechnology into value
would be to start opening its business model so thher Brazilian seed
companies would license and commercialize Monsartethnology with their
own brands, opening as many new markets and bgsiopportunities as
possible.
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the dynamics of innovation processes in the genedity
modified seed industry in Brazil
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ABSTRACT

This study intends to answer to the research dquresti how the
concepts of open innovation and open business numidgtibute to the
understanding of the dynamics of innovation proegesa the GM seed
industry in Brazil. Data collection was based updocumental and
bibliographical references, and in-depth interviearsalyzed through the
content analysis technique, carried out with doectand managers from
the six largest global agricultural biotechnologympanies operating in
Brazil: Monsanto, DuPont/Pioneer, Bayer CropScieB&SF, Syngenta,
and Dow Agrosciences, as well as one researchutisti, Coodetec, and
two seed companies, Rib8ementeand Sementegarroupilha. Results
showed that companies within the transgenic seddsiny have taken
steps towards creating more open business modélsiewcompanies
have sought knowledge outside of their bordersréate new products,
or, other than that, technology that is developeithimw innovative
companies is not taken to the market by the inmmoyavhich might,
instead, be done through IP licensing agreements.
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1 INTRODUCTION

This chapter is part of a larger study that utfizbe concept and
dimensions of open innovation to explain the cortrs of the business
platform concept. Business platforms can be defa®dhe shared logic or the
architecture of systems and subsystems that alighegng the complementary
competences nhecessary to facilitate innovation iwitfirms as internal
platforms, within supply chains, and between indest

Agriculture is one of the world’s oldest industrieih a long history of

innovation and adaptation as new practices anchtdgoies are implemented.

Q

In the end of the 2Dcentury, agricultural biotechnology emerged as
potential tool to solving social problems, suchttes growing demand for food
(world production will have to increase 50% untD3®), and the need for
alternative energy sources (FOOD AND AGRICULTURE @RNIZATION
OF THE UNITED NATIONS - FAO, 2006; LUTZ; KC, 2010JNITED
NATIONS, 2004, 2008; WOODS et al.,, 2010), once llbws farmers to
increase crop productivity in more environmentaligtainable ways.

In that context, studies such as the one develdpedrookes and
Barfoot (2010), show that genetically engineeradyemetically modified (GM)
crops, enhanced with traits such as the RounduphR&RR) trait, and the
Bacillus thurigiensis (Bt) trait, have contributerla significant reduction in the
environmental impact associated with insecticide erbicide use on the areas
devoted to biotech crops. For instance, from 18998008, the use of pesticides
on the biotech crop area was reduced by 352 mikigrof active ingredient
(BROOKES; BARFOOT, 2010).

GM crops might indeed be considered revolutiona( BUTZ,
2004), and the global area of biotech crops hasmevery single year since its

first commercialization in 1996, from 1.7 milliorettares of GM crops in 1996
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to 148 million hectares in 2010 (JAMES, 2010). Segko capitalize on the
opportunities afforded by new biotechnology techieg} companies have
accelerated their research and development programd developed new
business models to commercialize their discoveaigs$ profit from the results
(KING; WILSON; NASEEM, 2002).

However, biotechnology is a complex business whinlolves high
costs and high expectations towards continuousvtian, and large companies
have acquired research firms and seed companiexpand their ability to
develop and distribute genetically modified seexdking industry merger and
acquisition activity to rise sharply in the 199QGmaking in 1996 (KING;
WILSON; NASEEM, 2002). In addition, according to ng, Wilson and
Naseem (2002) firms have sought strategic alliancdsetter manage research
and development and marketing costs.

Besides that, competition in the field of agrictdtuwhich was based
upon breeding programs until the 1970s, has alsmgdd and become much
more complex due to the fact that a single traih$genic seed, for instance, has
a number of different proprietary technologies tagt not owned by a single
company, generating many intellectual propertytsdgesues (SEHGAL, 1996).

Changes in competition, witnessed in the transgeeéd industry, are
characteristics of high technology industries, whaompanies willing to
innovate will have to do more than outsource fdemal knowledge, they will
have to open up their business models — the wayrgpany creates and captures
value (CHEBROUGH, 2006).

Open business models have enabled companies tte @ed capture
value by letting more external ideas flow in frohe toutside and more internal
knowledge flow to the outside, through intellectumbperty licensing, for
instance (CHESBROUGH, 2006). In that sense, intémtee-firm alliance can

be observed among agricultural biotechnology, seleeinical, and a number of
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other companies not directly related to agricultuvdling among other things,
to license and cross-license transgenic seed,tiaiid enhance competencies
through business models that are more open.

This phenomenon can be observed in strategic pahips, such as the
one between Monsanto — a multinational agricultbiatechnology company —
and Embrapa Empresa Brasileira de Pesquisa AgropecuériaBrazilian
Agricultural Research Institute) — a public reskaiastitution with plant
breeding expertise and proprietary germplasm —evheEmsanto is funding nine
of Embrapa’s research projects, involving populaps in Brazil, such beans,
rice and sugar-cane, with resources derived fraenstiaring of the intellectual
property rights, payable as royalties, over the mencialization of Embrapa’s
soybean varieties containing Monsanto’s RR teclmo({MONSANTO, 2013).

Regarding the changes in competition, such as rinvigg division of
innovation labor, and the need of establishingatmtation agreements in order
to deliver value to customers, this paper’'s maijedive is to investigate the
history, describe the most important features, pauht future trends of the
transgenic seed industry, willing to verify if fishbusiness models for creating
and capturing value from the innovation shows adeny to be more open, and
if so, how the concepts of open innovation and opeasiness models can be
described in that sector and how they contribut¢ht understanding of the
dynamics of innovation.

We believe that the evolution of agriculture ané tthanges in the
competitive landscape caused by the applicatidnaiéchnology to agriculture
force companies to pursue more open innovatiortesfies throughout time
influencing strategies of firms in the GM seed sect

For that reason, we have developed a qualitativeysivith a historical
focus, aiming at observing business model evolufimm closed to open

models.



133

This paper has been divided into five parts. Treoise section presents
the theoretical perspective which guided this stupproaching the transgenic
seeds and business opportunities afforded by tlasnwell as the concept of
open innovation and open business models. The twalion presents the
research methodology which was used for develottiisgpaper. The fourth and
fifth sections present the results and discussimhthe main conclusions of this

study.



134

2 THEORETICAL UNDERPINNING

This section defines genetically modified seeds anthe business
opportunities afforded by these products, as wslltlee concepts of open
innovation and open business models through whigimpanies can boost

innovation in many industries.

2.1 Genetically modified seeds and business opponities

With the application of new biotechnologies to aglture, since the mid
1990s, genetically engineered, or transgenic, skade enabled companies to
create new markets and redefine industry sectors.

The biotechnologies can be classified into threegmies (NOSELLA,
PETRONI; VERBANO, 2004): i) traditional biotechngjlies — are thousands of
years old, fermentation is an example; ii) moderatdzhnologies — were
developed after the industrial revolution, exampieght be the biological
processes used to obtain vaccines, enzymes anddsyband iii) new
biotechnologies — have been developed since th@'q,9%ith the discovery of
DNA recombination and cell fusion.

The application of biotechnology to agricultureatssl products that can
not only benefit producers, but also offer bendfitgprocessors and consumers
(KRUEGER, 2001).

However, if on the one hand supporters of biotetdgyand genetically
modified organisms, such as GM crops, assert iwatet crops can revolutionize
world agriculture, particularly in developing corias, in ways that would
reduce malnutrition, improve food security, inceeasral income, and in some

cases, even reduce environmental pollutants (WUT&BL2004), on the other
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hand GM crops have engendered a lot of controwvemglymany social reactions
from the public opinion (KLEBA, 1998).

Public acceptance of agricultural biotechnology wagstigated by Oda
and Soares (2001), who observed that in Européngtaeince, the introduction of
biotechnology in the agricultural sector was follmivby a strong reaction from
end users and Non-Governmental Organizations (NGOSs)

Despite the lack of public acceptance, the neweblutologies applied
to agriculture allow scientists to select a singlene for a desired trait,
incorporate it into plant cells, and grow plantshwthat desired trait, and since
the mid-1980s, researchers have been transplagténgs across species to
produce engineered crops with pest or diseasetarsés tolerance to drought,
among other desirable features (WU; BUTZ, 2004).

Genetically modified crops can be classified intaeoof three
generations (FERNANDEZ-CORNEJO, 2004). AccordingKadaitzandonakes
(2000), first-generation biotechnology productsagriculture have been crops
with improved agronomic or input properties, sushharbicide tolerance and
insect resistance. Second-generation bioengineeregs are those with
enhanced quality or output traits, such as corm Wwigh oil lysine content,
developed to target feed and edible oil markets LIKIKZANDONAKES,
2000). Third generation biotech crops are crops phaduce pharmaceuticals,
bio-based fuels, and products beyond traditionadi fand fiber (FERNANDEZ-
CORNEJO, 2004).

Vanhaverbeke and Cloodt (2006) argued that befbee advent of
agricultural biotechnology, agriculture was chagdeed by a standardized
production of low-priced commodity-like food andete and that competition
was based on price and economies of scale. Be#lidebenefits of the first-
generation bioengineered crops, such as the prigidyuéhcreases and farmers’

profit from time and cost savings, those enhanceésnehagronomic traits did
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not change the commaodity nature of crops like camg competition was still
based upon price (VANHAVERBEKE; CLOODT, 2006).

On the other hand, according to the authors, geaigtimodified crops
can lead to completely different ways to creatai@ablepending on the firms’
business models. Contrary to the first-generatibrbiotechnology products,
second-generation products focusing on value emthtraits, are designed for
specific needs of end-users in industries that maty have been previously
related to agriculture, some examples would bearttent of biotech companies
to improve the fiber quality of cotton such as gsher-type traits with superior
insulating qualities. In that sense, biotechnolbgg enabled agriculture to shift
from low-priced commaodity like food and feed to Iigriced specialized plant-
derived products that can be applied in a numbemdiistries and enable
companies to set up new value creating systems (NANXERBEKE;
CLOODT, 2006).

Companies can create value from the applicatiobiafechnology to
agriculture if they implement business models fidantify sources of value
creation or ‘value drivers’, four of which might kefficiency, convenience,
enabling properties, and complementary products NMAVERBEKE;
CLOODT, 2006). Efficiency enhancements of agria@tibiotechnology are,
for instance, the purpose of the first-generatibergineered crops, to improve
farm productivity. Considering convenience, inseesistant and herbicide
tolerant crops have also increased convenienctaforers, as they reduced the
need for tillage and spraying. The enabling propest biotechnology is
important for customers once it enables them toehaecess to value
propositions that were previously unknown, suchasaceuticals that reduce
the risk of health problems. Complementary prodacésvalue drivers because
they allow companies to bundle complementary goesigecially when costs of

bundled products are lower than when they are el separately.
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One way companies within the transgenic seed ingasuld innovate
and deliver new value propositions to customerslavba through seeking open
innovation and creating more open business modéks.next section presents
the concepts of open innovation and open busines&im

2.2 Open innovation and open business model

Chesbrough (2006) argued that in the current catigreenvironment
we have been witnessing a shift in the innovatiamagdigm, from a “closed
innovation” model to an “open innovation” model.

The logic of open innovation is based on a landscap abundant
knowledge, where knowledge that a company uncawets research cannot be
restricted to its internal pathways to market, amdilarly, its internal pathways
to market cannot be restricted to using the comipaimternal knowledge
(CHESBROUGH, 2003a).

Examples of open innovation strategies would benking and cross-
licensing technologies and patents, and generatingafting the right business
architecture, a modular architecture, for instanediere complementary
innovations can be connected to each other enalglomgpanies to manage
interdependency (CHESBROUGH, 2003a; 2003b).

About the implementation of open innovation, sonohotars have
identified patterns, or different dimensions of pp@novation, which they
define as outside-in process, inside-out procesd, @upled process or co-
development (GASSMANN; ENKEL, 2004).

According to Gassmann and Enkel (2004) the outisigeocess of open
innovation enriches a company’'s own knowledge hhesugh the integration
external knowledge. The inside-out open innovapoocess is the exploitation

of external ideas in different markets, throughetising IP or multiplying
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technology by channeling ideas to the external renment. The coupled
process of open innovation, links outside-in andide-out by working in
alliances with complementary companies and inclutthesjoint development
between partners of innovative products and sesvice

According to the new open innovation paradigm, mgany willing to
innovate has to do more than search externallpder ideas or license more of
the ideas it has developed, it must also innouateusiness model — the way a
company creates value and captures a portion tfvilae (CHESBROUGH,;
ROSEMBLOOM, 2002).

A business model is a set of activities — artiénfatthe value
proposition, identifying a market segment, definithg structure of the value
chain required to create and distribute the offgrastimating the cost structure
and profit potential of producing the offering, deking the position of the firm
within the value chain, and formulating the comipedi strategy — through which
a technology is transformed into value (CHESBROUGOSEMBLOOM,
2002).

Without a business model, technology can't be ted@d into economic
value (VANHAVERBEKE; CLOODT, 2006). Chesbrough aRbsembloom
(2002) explained that new technological developsieain only generate value
if the firm is capable of commercializing it thrdu@ suitable business model,
which is the tool that mediates the technology dme input side and the
economic value on the output side.

The open business model approach can be betterstoold through the
shift that can be observed in the process of imddishnovation, which despite
working well during the 20 century, assuming that corporations would be able
to innovate by conducting basic research activitiésrnally, and by carrying
the results of that research to the market aloag,been considered obsolete in
many industries (CHESBROUGH, 2003b).
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Developments, such as the increasing ability ofenamtors to innovate,
the rising cost of technology development in mamjustries, the rising quality
of university research, the growth in quality andamtity of international
research, as well as the complexity of productdchvimakes it impossible for
firms to develop a new product alone, among otlvents, have rendered that
closed innovation model obsolete (CHESBROUGH, 2003b06, 2007;
GASSMANN; ENKEL; CHESBROUGH, 2010; GAWER; CUSUMANO,
2002).

An open business model uses the new division obvation labor,
leveraging many more ideas to create value, duiketdnclusion of a variety of
external concepts, and captures greater value ibhg vssources not only in the
company’'s own business, but also in other companiegsinesses
(CHESBROUGH, 2006). The next section presents tethadology that was

used for developing this study.
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3 DATA AND RESEARCH METHODOLOGY

This study can be characterized as a qualitatigeareh (STRAUSS,;
CORBIN, 1990). Data collection was based upon daai and
bibliographical references, as well as in-deptrriviews with semi-structured
questionnaires (ALENCAR, 2003), and informal comations carried out
during 2010, 2011 and 2013, which were analyzedutiin a content analysis
techniqgue (BARDIN, 1979): the thematic analysis MIYO, 2000).

Fourteen (14) in-depth interviews were carried with directors and
managers from five of the six largest multinatioagticultural biotechnology
companies operating in Brazil: Monsanto (4); Syngdd); DuPont/Pioneer (1);
BASF (1); Dow Agrosciences (1), as well as a Braailresearch cooperative,
Coodetec (3). Five (5) informal conversations weaeried out with managers
and technicians from Bayer CropScience (2), Coaddig and two seed
Brazilian seed companies, Riber Sementes (1), anteBtes Farroupilha (1).

The selection of the interviewees was based oméel to understand
the three different links of the genetically moedi seed supply chain —
biotechnology companies, breeding companies ardl s@®@panies — as well as
the strategic position that the interviewees ocaedipivithin their companies,
enabling us to access knowledge about the relevainbetechnology to their
companies’ businesses, their companies’ histotiegctory, strategic alliances
to boost innovation, and conceptualizations of opemovation and open
business models (Attachment C).

During the process of analysis and interpretatibthe research data
through the thematic analysis (MINAYO, 2000), thaimcategories identified
were organized under the following topics: a) tisdny of the transgenic seed
industry: evolution of agriculture and the emergenof agricultural

biotechnology; b) impacts of agricultural bioteckogy on companies’
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competitive landscape; and c) current and futierds of innovation processes
in the genetically modified seed industry: openowation and open business
models.

The next section will present the study’s resuttd discussion.



142

4 RESULTS AND DISCUSSION

Before approaching firms’ innovation processes dhneir business
models, and how the concepts of open innovationogresh business model can
be described in the GM seed sector, contributinghto understanding of the
dynamics of innovation, we describe the evolutibagriculture, the emergence
of agricultural biotechnology, and impacts of agttigral biotechnology on

companies’ competitive landscape.

4.1 The history of the genetically modified seed dustry: evolution of
agriculture and the emergence of agricultural biotehnology

The practice of agriculture emerged around ten gand years ago
(VIEIRA et al., 2004), and since then, it has ugdee a number of significant
changes. Over the past 80 years biological innoratembodied in the seeds,
such as hybridization, and the new biotechnologiespecially genetic
engineering, have led to unprecedented increaseomyields (FERNANDEZ-
CORNEJO, 2004).

Modernization process of agriculture owes muchhe application of
science to modern plant breeding (FERNANDEZ-CORNE2@4), which is
the science of improving plants to make them besigted to humankind,
impelled along the Icentury with the development of fundamental knalgke
such as Mendel’s laws and plant selection (BOREKI.eR002).

It was Mendel’s work on the laws of heredity thaveg rise to scientific
research into the inheritance of traits, focusingcorn and corn hybridization
(FERNANDEZ-CORNEJO, 2004). With hybridization, aditional breeding
process in which inbred lines are crossed to crplaet varieties with greater
yield potential than exhibited by either parentd dhe development of hybrid
corn, in the United States in the 1930s, seedspdamts became objects of
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exchange and commercialization (FERNANDEZ-CORNEJC2004;
KLOPPENBURG, 2004; PRINGLE, 2003).

Despite its major role in plant breeding, limitaisoof the hybrids — the
development of hybrids through interbreeding maguinee up to 12 years to
develop market seeds, and those hybrids may stileiate only limited desired
traits or, possibly, unwanted characteristics (FARIWNEZ-CORNEJO, 2004) —
and limitations of the hybrids to certain spec&ssured the maintenance of the
public sector’s strategic position, where some snapable to hybridize became
the target of ambitious international breeding paogs (KLOPPENBURG,
2004; PRINGLE, 2003).

Later on, other scientific discoveries in the figlidgenetics, beginning
with Watson and Crick’s postulate on the doublexhmlodel for DNA in 1953
and continuing with the development of the firshgjically engineered plant in
1982, significantly reduced the unwanted charasties that often resulted from
traditional plant breeding crosses (FERNANDEZ-CORBNE 2004). In
addition, the new biotechnologies could be appliedevery type of crop
(FERNANDEZ-CORNEJO, 2004; KLOPPENBURG, 2004; PRINE;12003).

The transgenic seed industry emerged with the egtmin of the new
biotechnologies to agriculture, and since the n880k, transgenic seeds have
redefined companies and industry sectors.

Biotechnology is considered to be a toll of grealevance for the
sustainability and strategic position of companiggrating in the transgenic
seed industry in the present, as we can observe fh@ next interviewee's
opinion:

a) “Syngenta started working with biotechnology beeaug believe
that the most important factor... The factor thatl \Wi¢ decisive

concerning sales will be the seed. The seed widl Hecisive factor,
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and we truly believe that the market for seedskiatbchnology is

a growing, promising market.”

Agricultural biotechnology has had many impacts companies,
markets and products, once powerful technologidsvatuable traits have led to
linkages between agriculture and a broad spectriuno-conventional sectors
(SHIMODA, 1998), and also it has led to the redtiting of industries related

to agricultural production processes, which willdiscussed in the next section.

4.2 Impacts of Agricultural Biotechnology on Compates’ Competitive
Landscape

The emergence of agricultural biotechnology in th870s has
influenced and dramatically changed competitioeswdmong firms involved in
the agricultural production processes for a nunabeeasons, among which are
the following: &) companies realized that many@eticore competencies could
be complementary (KLOPPENBURG, 2004; PRINGLE, 2008) the
introduction of legislation that enabled developéos privatize intellectual
property rights (IPRs) in agricultural biotechnofpgleading agricultural
research to gradually shift from public to privatestitutions (BLAKENEY,
2010; MORRIS; EDMEADES; PEHU, 2006); c) complexif products that
have many proprietary technologies not owned byingles company and
consequently the complexity of relationships amamgmpanies (SEHGAL,
1996); and d) companies became dependent on akterowledge and other
companies’ core capabilities in order to innovafREITAS et al.,, 2010;
GAWER; CUSUMANO, 2002).

Regarding the perceived complementarities amongpeoias from
different industry sectors, it is relevant to kéepnind that biotechnology made
it possible to have manipulative access to thechasiecular building blocks of
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life itself, and the practical utility, integratemto agricultural production
processes was provided by the seed, that was tteziahdink between research
and the market (KLOPPENBURG, 2004). Therefore, mbnbver the seed
became a matter of considerable importance.

In that context, many studies have highlighted ttie history of
agriculture is marked by extensive structural cleangnd transition
(FERNANDEZ-CORNEJO, 2004; FULTON; GIANNAKAS, 2001;
HAYENGA, 1998; KALAITZANDONAAKES, 2000).

Many companies engaged in mergers and acquisidi®me can observe

in the following text of one of the interviewees:

b) “Syngenta was formed by the merger between Novaatig
AstraZeneca’s agribusinesses. Novartis and Zenbemselves
resulted from mergers of other companies. Zenedarhis history
the merger between ICI and Stauffer. And SandozGihd merged
to form Novartis. When Syngenta was created Nowadhd
AstraZeneca separated the agribusinesses piecéd whiginated

Syngenta.”

Fulton and Giannakas (2001) observed that in th@049seed and
chemical industries saw a substantial number ofjgrerand acquisitions and an
increase in vertical as well as horizontal inteigrat Besides that, the major
biotechnology companies increasingly purchased sestpanies as a source of
seed material in which to insert genes, seekingaia knowledge from those
companies in many countries that had, over thesyedeveloped seed for
specific geographical markets.

The next interviewee’'s text talks about the intenserger and

acquisition activity in which many companies enghijethe mid 1980s:
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c) “In the mid 1980's many agrochemical companies @edquseed
companies. Dow acquired Cargill in the United S$tatdonsanto
acquired a number of different seed companies, Buéont
acquired Pioneer, and companies began to undertahéh their
chemical product portfolio, seeds, especially camd cotton, were
also good businesses.”

In that context, Monsanto led the way with massiveestments in
biotechnology research, and with seed and biotdogpa@ompany mergers and
acquisitions (HAYENGA, 1998). According to next emtiewee’s text, in the
1990s Monsanto acquired many seed companies sulid bave the means to

develop new products using the technologies itdiscbvered:

d) “In the 1990s Monsanto strengthened its activitiishin the
biotechnology field and acquired a number of ddfércompanies
such as Calgene, Asgrow, Braskalb and Agroceres.”

In addition, the seed industry has been much moneentrated since
the second half of the 1990s, as a result of nmajemical companies vertically
integrating into the seed and biotechnology indestiwilling to better capture
profits from biotechnology innovations, which in nse cases are also
complementary to their chemical technology (HAYENGA98).

Structural changes, mergers and acquisitions, tesbuin industry
consolidation and also in intense interfirm-alliarectivity (KING; WILSON;
NASEEM, 2002).

Interfirm alliances are a response from comparied have realized
they can't integrate every competency to produceryeproduct internally,

isolated from other companies as the following téhane of the interviewees:
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e) “... Companies get specialized in specific areas, tmay don't
have resources to get specialized in every arearefdre, | think
doing partnerships with different suppliers is d#eraative. There
are companies that have seed and traits. Nevesthaleery day we
see news such as: ‘Company A engaged in a paripenshicensed
its technology to company B’, even among competjtamong the
six largest companies in this area. For | am naigyto have every

solution!”

In order to deal with the complexity of productstlee difficulty to profit
from agricultural production and sustain competitadvantage, during the last
twenty years, a growing number of strategic allemand partnerships has taken
place among the largest agricultural biotechnologsnpanies and many other
companies from different sectors, willing, amongestthings, to share risks and
costs of research and development and regulatorgroepl, enhance
competences, through licensing and cross licertsiity, access crop protection
chemical treatment and quality germplasm, and ereatw markets
(BJORNSON, 1998; HINTERHUBER, 2002; HOWARD, 2009;ING;
WILSON; NASEEM, 2002).

The changes witnessed in industries related tealtuwral biotechnology
are in fact a common characteristic of a new coitipetandscape, where high
technology companies willing to innovate have impdmted new business
models. This trend will be approached in the nexktien.

4.3 Current and future trends of innovation processs in the genetically
modified seed industry: open innovation and open kainess models

Biotechnology firms are very dynamic and their bess models — or
the logic of a company to create and capture valUelESBROUGH;
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ROSEMBLOOM, 2002) — attempting to respond to theidly changing
scientific and commercial environment, tend to gedly evolve (WHITTLE,
2002). In that sense, agricultural biotechnologm$§ have gone through several
transformations since the 1980s.

With the application of biotechnology to agricutun the 90s, seeking
to decrease costs or increase efficiency, compastased developing open
innovation strategies, such as partnerships faning and cross-licensing
technologies that enabled companies to share complary competences

As it is possible to observe in the following intiewee opinion, more
than two companies might share their core capesilio create new products,
such as in the case of the ‘stacked-trait’ seedst $tacking involves inserting

multiple traits into a single plant variety:

a) “We [Monsanto] have a partnership of collaboratigth Dow, and
it's actually introducing a new generation of cosaeds called
SmartStax®. What it does is it takes Monsanto’st Hasect
resistance traits along with Roundup Ready, it sakew's best
insect resistance traits along with the herbicalerance developed
by Bayer to which Dow has a license, and it pugsrithogether. We
call it SmartStax technology. Both companies [Motsand Dow]
have rights to it. But what it does is... It does tthings. First, it
increases the spectrum of disease resistance tpasts that harm
crop productivity. The second is it adds two didfer herbicide
tolerances Roundup Ready and Liberty Link. So vegigrowers

more options, it provides a more sustainable atjual system.”
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Biotechnology allows bundling a number of diversamalding
technologies (VANHAVERBEKE; CLOODT, 2006), or akrites together to
create new value propositions.

In that sense, scientific discoveries such as thet fand second
generation of agricultural biotechnology crops htalen firms to seek strategic
alliances as it can be seen in the inter-firm al@which involves technologies
from Monsanto, Dow Agrosciences, and Bayer Crop®ge (DOW
AGROSCIENCES, 2008) (Figure 1).

m/\/m

1 GeneHerculex | . )
(insect control); 1 GenelLiberty link
(weed control) .

2 GenesHerculex RW

. Y

1 GeneRoundup Ready Rveed
control);

1 GeneYeldGard VT
Rootworm/RRZinsect control);

2 GenesYeldGard VT PRO
(insect control).

Figure 1 Core capabilities from Monsanto, Dow Agieaces and Bayer
CropScience shared in the strategic alliance foveldping the
SmartStax corn seed

Licensing and cross-licensing agreements to allmatcess to traits the
innovative company did not develop, or has progriebwnership to, such as
what happens in the SmartStax technology partrersan be understood as

what Gassmann and Enkel (2004) call the outsigweéness of open innovation.
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The SmartStax partnership is one of the many cotition agreements
for cross-licensing seed traits observed in thealjural biotechnology industry
in the present. It has bundled technologies that hmany ‘value drivers’
efficiency, convenience, enabling properties, aminglementary products
(VANHAVERBEKE; CLOODT, 2006).

Another partnerships relevant to this sector ingtudan strategic
partnership between Monsanto and Embrapa for theareh, development and
commercialization of better adapted new varietieRaundup Ready herbicide
tolerant soybean to Brazilian regions, where Motséias benefited from plant
varieties developed by Embrapa and the know-howaythean varieties, while
the partner has had access to Monsanto’'s RR temy@Monsanto, 2013).
Nevertheless, the RR trait developed by Monsantb find its way to the
market through Embrapa’s plant varieties. And, lo& other hand, Embrapa’s
customers can benefit from new value propositions.

There are many other examples of strategic pahiprsuch as the one
shared by Monsanto and Embrapa between comparé¢shétve developed
better adapted plant varieties and companies while patented traits to
license, or biotechnology companies. An examplethis strategic alliance
between Embrapa and BASF for the research, deveopmand
commercialization of the herbicide-tolerant soybelaranded Cultivance®
(EMPRESA BRASILEIRA DE PESQUISA AGROPECUARIA - EMBPA,
2010). BASF collaborates with the herbicide-tolérdrait, and Embrapa
collaborates with the plant variety, as shown leyittierviewee’s text below:

b) “For instance, we [BASF] have a partnership with Heapa for
soybean... And we have other examples of partnEsimound the
world, where BASF collaborates with the gene andhwour

experience, and our partner collaborates with greetics.”
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In the mentioned partnership, between BASF and Bp#yrthe two
companies have created a new product that both aoie® license to seed

growers, according to the interviewee’s text:

c) “... For instance, COODETEC is a seed company located
Parana, it has a license to our product. TMG, wliéch another
seed company, also has a license. So this is almddae two
companies [BASF and Embrapa], have combined thgiertise
and created a commercial product. And then, COODBACTMG

they have their customers [farmers].

The strategic partnership between BASF Plant Seieartd Embrapa
which created the herbicide-tolerant soybean brtidtivance® illustrated in
(Figure 2) can be identified as a coupled procebsomen innovation
(GASSMANN; ENKEL, 2004), presenting an alliance twitomplementary
companies (BASF and Embrapa) for the joint develpnof an innovative
product.

We can also pose that such an alliance can beaseagm inside-out open
innovation process (GASSMANN; ENKEL (2004), wherthey companies
(COODETEC and TMG) can license and commercializ¢ tibchnology.
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Embrapa
Germplasm

BASF+Embrapa =
Seed

SR N

Farmers Farmers Farmers Farmers

Figure 2Strategic partnership between BASF Plant SciendeEanbrapa which
enabled developing the herbicide-tolerant soybedtivdnce

Within the inter-firm alliance between BASF and Hapm these two
companies are not the ones to deliver the innowvgultivance) to the market.
Other companies such as COODETEC and TMG are the who deliver the
innovation.

So far we have seen strategic alliances that preskfferent
combinations of companies’ expertise, such as thalling of different traits
within the same seed (SmartStax) for cross-licegnsim exchanging different
technologies, agreements between agricultural ¢thoigogy private and public
companies (Monsanto X Embrapa) and (BASF X Embraf@) accessing
germplasm, or quality plant varieties, and highlitg#raits, and creating new
value propositions for farmers (Cultivance). Thesamples seem to be proof
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that the complex solutions offered to customerth@epresent are not possible
without sharing distinct capabilities within coltadation agreements, and that
the context of growing innovation labor has takemmpanies to share their
assets and competencies to innovate, or to take nbes technologies to the
market achieving as many markets as possible, ghronore open business
models.

Analysis of the interviews that were carried outrcborates the fact that
innovation in the present in high-tech industriastsas the GM seed industry
depends on collaboration and outsourcing of nevaddand technologies as

shows the next two interviewees’ perceptions:

d) “What we are trying to do is we are trying to avaiearching for
things that already are part of Syngenta’s corénkss... Our goal
is to look for things that are linked to our busises, because we
have expertise in agriculture, we know our custoftier farmerl]...
We look for things that are not part of our coresihass and
transform it into business, into integrated sologit

e) “When BASF decided ten years ago to invest in loimelogy, it
created a new company, BPS - BASF Plant Scienc&ghwib a
research and development platform. So the ideatwaseate a

gene platform and then look for seed companies.”

The interviewees’ opinions show that major playerdhe transgenic
seed industry have found through strategic inten-falliances their means to
access knowledge assets, generate innovation, akednew products to the
market, and present some hints on how their busimexlels will be, at least in
the near future. They will certainly keep opening their business models to

create and capture value from their innovations.
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5 CONCLUDING REMARKS

The literature review as well as the interviewsriedr out made it
possible for us to analyze the evolution of agtim@ and the impacts that the
new biotechnologies applied to agriculture haveseduin many industries
involved with developing the transgenic seed.

As we could observe, GM seeds took competition ttew level that
seems to highlight the relevance of collaboratieven with competitors for
creating and capturing value.

In that context, the concept of open innovatiamdimensions, and open
business models might help managers make senseheof competitive
environment, and innovation processes within haghhology industries.

We believe that the renewed role of knowledge édmdredefinition of
competitive rules made companies involved with tteg the GM seed
implement new strategies, establishing partnerdbipsiable the value creation.

As we expected, having witnessed strategic allisntteat present
different combinations of companies’ expertise hsas the bundling of different
traits within the seed, and agreements between d@rmpanies for sharing
expertise regarding quality traits and germplasriiling to create complex
solutions to customers, it is possible to obsenat firms in the GM seed sector
in Brazil have implemented different open innovatstrategies and opened their
business models, especially in the commercialinatide.

Yet, we believe other studies may help analyzevation processes in
the GM seed industry through theoretical framewoskeh as the value
constellations, which in our view is another nametusiness platform, which
are composed of the different dimensions of opemvation, allowing to

manage the complexity of innovation, increasingeridépendency between
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products and services, and the growing number dfistty actors with the
ability to innovate.

Other studies must be carried involving other majawyers, which are
also relevant for the innovation process in the &d industry. In Brazil, for
instance, public research institutions, and pubhéversities are fundamental
elements in the innovative environment of the adnizal biotechnology
industry. We believe that seed growers must bedhear that we can also have
other points of view besides the ones from the di®rlargest multinational
companies.

Our study may help researchers and managers uad@ritat not only
industries related to agriculture will experienestructuring or open business
models, which allow corporate mosaics such as the fmrmed around
agricultural biotechnology, with the bundling ofoducts that help companies
offer better value propositions to their customénst also other sectors might

change to better respond to the new challengesrpetition.
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ABSTRACT

Drawing on developments that impact competition addptation rules
in a number of different industries, and highligigtithe relevance of the
relational aspect in innovative processes, we gquestthe concept of business
platforms helps explain innovation processes inGié seed industry. Willing
to understand how innovation processes are seewmghrthe lenses of the
business platform theoretical concept, and how thatception differs
considering the different innovative agents in tjenetically modified seed
sector in Brazil, this study develops a qualitataugalysis of partnerships to
leverage innovation and defines the different corgobusiness platforms
present in the GM seed sector. The empirical edieéernwere collected from
primary and secondary data of companies by in-depérviews, pre-releases,
specialized journals, and companies’ web sitese@apon the grounded theory,
the content of collected data was analyzed quigkitst utilizing the Atlas ti.
software to illustrate relationships among codeasotmrating our argument of
business platform formation. Results show that Mots for instance, has
shifted its business models from closed models genobusiness models,
proposing new solutions to farmers’ crop produtfivihat allow external
companies to develop complementarities to its prtsjioosting innovation.
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1 INTRODUCTION

This chapter is part of larger study that aimediateloping a generic
business platform theoretical framework for analgzinnovation processes in
the genetically modified seed industry.

Over the past two decades, companies, especialbetfrom high-tech
industries, have faced new rules of competition adhptation. In this
competitive landscape, new organizational formssas the business platform
(GAWER; CUSUMANO, 2002) might help those companébspe their own
competitive environment.

Even though the business platform approach (SUGAXID5) has been
used to explain innovation processes within higirténdustries such as the
computer and telecommunications industries, it mabo be a helpful tool for
understanding innovation within a number of othaduistries also producing
complex products, such as the genetically mod#ieet industry.

Since the commercialization of the first geneticaflodified seeds in the
1990s, certain developments have dramatically dawhnghe nature of
competition of companies, causing the restructuriigseed and chemical
industries, where large companies have acquiredarels firms and seed
companies to expand their ability to develop aradriliute genetically modified
seed, taking industry merger and acquisition agtito rise sharply, resulting
into the ‘Big Six’ (HOWARD, 2009) multinational aigultural biotechnology
companies: Monsanto, DuPont/Pioneer, Syngenta, Bowsciences, Bayer
CropScience, and BASF (KING, WILSON, NASEEM, 2002).

In addition, having in mind that in the presentfukd&nowledge is
widespread, and that companies are dependent dneparto innovate, a
growing number of strategic alliances and partripsshas taken place among

those six multinational agricultural biotechnologgmpanies and many other
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companies from different sectors, willing, amongestthings, to share risks and
costs of research and development and regulatorproepl, enhance
competences, through licensing and cross-licensigiggements, access crop
protection chemical treatment and quality germplaand create new markets
for complex products (BJORNSON, 1998; HINTERHUBERQ2; HOWARD,
2009; KING; WILSON; NASEEM, 2002).

Competition has also been defined by other compiéang products
and services necessary for reaching better crddsyisuch as better adapted
plant varieties, and crop chemical treatments, ktsclve problems (specific
insects and plant diseases) that the trait doedmthis situation, it is necessary
to establish collaboration agreements among firmsichv have distinct
competences to share.

In the 1990s, right after the first agriculturabtgichnology product was
commercialized, in the United States, multinatioc@inpanies understood they
were inserted in a new competitive environmente-glant genome — where the
strategic battlefield was conquered with the dé&éiniby companies of portions
of a seed’'s DNA - “seed traits”, which became puesithrough genetic
engineering. Soon after that, companies, especiélipwledge-intensive
companies, began to understand that to increagepcoaluctivity to the largest,
integrated solutions, based upon complementaryuatsdand services and the
redefinition of innovation including services offer after products’
commercialization, would be more profitable and enappealing to customers.

Complex products, consisting of interrelated congoas or
technologies (GAWER; CUSUMANO, 2002), and intertfiralliances are
characteristics of today’'s growing division of irmation labor, where companies
willing to innovate have to open up their businessdels (CHESBROUGH,
2006).
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Monsanto, for instance shifted its business modetsn closed
integrated models towards open models based ummsdlection of strategic
complementary partners to boost innovation.

Monsanto’s strategy of selecting potential parit@mpanies, based on
specific criteria (HINTERHUBER, 2002), seem to paspfully seek to establish
the business platform ecosystem — a system whevelapers can build
applications on top of a platform (PARKER; ALSTYNEQ08) — and achieve
leadership positions.

Examples of inter-firm alliances within the GM seidlustry in the
present indicate that companies seem to delibgrdtehdle complementary
technologies together to offer new revolutionarydurcts to customers.

In that sense, considering this competitive langscaagricultural
biotechnology companies’ strategies, and the cheniatics of partnerships
combining companies from different sectors arougicaltural biotechnology,
this study’s objective is to analyze two elements see as relevant for the
understanding of platform organizing and buildifgcusing innovation: a)
architecture — what is the platform is composedarni@ b) platform leadership —
can we perceive strategies firms pursue to main&ddership position within
platforms in the GM seed industry?

This paper analyzes the perception of the condeptiginess platforms
in the GM seed industry by different agents opegatn the sector, willing to
understand how business platforms are built ifGheseed sector and if we can
identify business platform leadership.

The present study can be characterized as a dualitesearch. The
empirical evidences were collected from primary aedondary data through
eighteen in-depth interviews and informal talks hwitlirectors and senior
managers from the six largest multinational agtial biotechnology

companies operating in Brazil: Monsanto, DuPontiB@, Bayer CropScience,
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BASF, Syngenta, and Dow Agrosciences, as well agsearch institution,
COODETEC, and two seed companies, Riber Sementes Samentes
Farroupilha. Specialized journals, companies’ wisgssand annual reports were
also analyzed. The content of each collected nahterds analyzed based upon
the grounded theory approach with the help of theAS ti. software.

This paper is structured into five parts. The secsection presents a
short literature review, approaching the conceptsusiness platform, business
platform architecture, and business platform lestpr The third section
presents the research methodology which was usedefeeloping this paper.
The fourth and fifth sections present the resuhs a@iscussion and some

conclusions of the study.
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2 THEORETICAL REFLECTIONS

2.1 The concepts of business platform, business titam architecture, and
business platform leadership

Knowledge and innovation have been widely recoghias keys to
value creation and competitive advantage, as veefuadamental elements for
firm survival and growth (CARAYANNOPOULOS; AUSTER,2010;
OEHMKE; PRAY; NASEEM, 2005).

Besides stating that companies that don't innowite Chesbrough
(2003a) argued that in the current competitive mmvhent we have been
witnessing a shift in the innovation paradigm, frarftlosed innovation’ model
to an ‘open innovation’ model. Open innovation t&ges would be, for
instance, licensing technologies and patents (CHE3BGH, 2003b).

Significant developments, such as the globalizataininnovation,
causing decentralized innovation processes, as a®llthe complexity of
products, making it impossible for firms to develmew product alone, have
rendered that closed innovation model obsolete EBROUGH, 2003b, 2006;
GASSMANN; ENKEL; CHESBROUGH, 2010; TEECE, 2000).

According to Chesbrough (2006), in the current cetitipe
environment, a company willing to innovate has i mhore than search
externally for new ideas or license more of theaglé has developed, it must
also innovate its business model — the way a coynpaaates value and captures
a portion of that value (CHESBROUGH; ROSEMBLOOMQ2).

In the open innovation world, firms must demonstrdhat their
management capability is highly flexible and respes, favoring outsourcing
and alliances to effectively redeploy organizatiobaundaries and allow the

exchange of internal and external competencies CEE2000).
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In such a new context of open innovation practitesiness platforms
can be seen as new organizational forms where fineste and capture value
through the combination of interorganizational kienlge and competencies.

The business platform construct, which can be ddfias an evolving
system made of interdependent pieces that can éachinnovated upon
(GAWER; CUSUMANO, 2002), has become a ubiquitoustdfee of the
information economy, where complex products, sucle@nputers, cell phones
and gaming systems allow developers to build apfitins that complement a
core technology (GAWER; CUSUMANO, 2002; PARKER; ALBNE, 2008).

In recent years, many industries ranging from sroalitphones to one
of the oldest industries in the world, agricultutegave become platform
battlegrounds (CHESBROUGH, 2003a; GAWER; CUSUMANQQOS;
VANHAVERBEKE; CLOODT, 2006).

The business platform construct can be seen astaroliganizational
network, as purposed by Vanhaverbeke and Cloodd&)20vho have argued
that companies have to set up and manage intelizeg@mmal networks, linking
firms with different competencies and assets inpoase to new market
opportunities, in the agricultural biotechnologgtee, in order to commercialize
their innovations successfully. Partners in thewvoet would be, for instance,
biotech firms, seed producers, chemical companfasmers, and also,
manufacturing companies, retailers, among other’ANNAVERBEKE;
CLOODT, 2006).

According to the authors genetically modified cropan lead to
completely new ways of creating value if compaimieglement business models
that identify sources of value creation such as‘tbenplementary products’,
which allow companies to bundle complementary gpod®ating value
especially when costs of bundled products are loth@n when they are

delivered separately.
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Platforms can also be understood as an architectaeted to combine
internal and external innovations in ways that realue throughout the chain
of activities that deliver a useful technology tw tmarket (CHESBROUGH,
2003b).

An element that helps understand the businessoptathpproach is the
concept of modularity (GAWER, 2009).

Modularity emerged with the evolution of industrid6&SAWER,;
CUSUMANO, 2002; MUFFATTO; ROVEDA, 2000; PARKER; AOY¥YNE,
2008; SUGANO, 2005), in which many firms not cagabf producing all the
components necessary for making their productss kpecialized in developing
certain components of specific products.

The modular architecture provides the kind of fhélky that enables
business platforms to deal with issues firms fachigh technology industries:
the complexity of managing innovation; the incragsiinterdependency of
various products and innovations; and the abilityap increasing number of
industry actors to innovate (GAWER; CUSUMANO, 200RIIKKOLA;
GASSMANN, 2003; VOORDUK; MEIJBOOM; HAAN, 2006).

Modularity can be defined as an approach for omiagi complex
products and processes by decomposing complex itatsksimpler activities, or
‘modules’, that can be managed independently (BAUNWCLARK, 1997;
MIKKOLA; GASSMANN, 2003), where the module is a tmvhose structural
elements are powerfully connected to each other \aedkly connected to
elements in other units (GAWER; CUSUMANO, 2002).

According to Gawer and Cusumano (2002) many inthssthave
evolved toward a modular architecture. The pers@amhputer industry, for
instance, is made of industry layers, such as #rdware at the base, or the

operating system, and the applications, among sitedrich interact to deliver a



170

complete PC capability (CUSUMANO; GAWER 2002; PARKEALSTYNE,
2008).

Baldwin and Woodard (2009) emphasized that, begigesiving little
attention up to now, the relationship between ptats and architecture (the
structure of modules) is crucial to understanding hature of platforms and
hence the dynamics of platform-based innovationcampetition.

The fundamental feature of a platform architectuneBaldwin and
Woodard’s (2009) view is that certain componentsai@ fixed over the life of
a platform, while others are allowed to vary orrd@over time.

In essence, according to the scholars, a platfeohitacture displays a
special type of modularity, in which a product osystem is split into two sets
of components, one with low reusability and theeottvith high variety. The
first set is called ‘the platform’. The second dancalled ‘the complements’ of
the platform. The combination of stability and edyiin the architecture makes
it possible to create novelty without developingeav system from scratch. This
is why platform systems are evolvable.

According to Gawer (2009) platforms are buildingdis (they can be
products, technologies or services) that act amadation upon which an array
of firms can develop complementary products, tetdgies or services. As we
see it, different products, technologies or sewvican be different modules that
work together to create a complex final productaution to a customer.

We agree with Gawer’s (2009) argument that a bssipéatform can be
understood as the shared logic or the architecusgstems and subsystems that
allow gathering the complementary competences Bacgsto facilitate
innovation within firms as internal platforms, withsupply chains, and between
industries.

Through a business platform, a leading firm prosidecore technology,

which becomes an infrastructure for the developmeftthird parties’
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businesses. Third parties, or developers (PARKERSRYNE, 2008), on the
other hand, share complementary products or setvice interdependent
modular capabilities, to deliver business resulted avalue (CALKINS;

SVIOKLA, 2006; GAWER; CUSUMANO, 2002; SUGANO, 200%VEST,

2003).

In order to respond to the impacts that modularigihss have on
innovation, such as changes in the nature andlistatifi relationships between
firms that make core products, and developers thake complements,
companies have developed strategies which recdivedname of ‘platform
leadership’ (GAWER; CUSUMANO, 2002).

According to Gawer and Henderson (2007), many kéghnology
industries offer products or services that candsxdbed in terms of systems of
interdependent components, built around or on toplatforms, or industrial
ecosystems, where very large players seek to aelpietform leadership, being
able to exercise considerable influence over deesk of complementary
products.

Platform leaders do not have all the capabilitiescompetencies to
create complete systems and make every complemémimselves
(CUSUMANO; GAWER, 2002). Therefore, companies arepehdent on
research and development activities of partners aadhetimes need to
collaborate with competitors. In such platform eamiments, interdependency is
an ongoing concern for platform leaders, and piatfteadership can be defined
as the ability of a company to drive innovationward a particular platform
technology at the broad industry level (CUSUMANGERAWER, 2002).

Cusumano and Gawer (2002) present the main le¥etsadegic action

for managers who aim for platform leadership:
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a) Scope - the amount of innovation the company daesrally and
the how much it encourages outsiders to do. Bagjdalinvolves
what to do inside the firm, and what to let extéfitens do.

b) Product technology — decisions about the systerhitaoture, or
how much modularity platform owners want, and deais about
interfaces, the degree of openness of interfaces hawv much
information to disclose to outsiders who might beeo
complementors. Platform leaders have to establigndards
concerning product architectures and architectatatfaces.

c) Relationships with external complementors — denisiabout how
collaborative and how competitive relationshipswastn platform
producers and complementors must be. This levdiliglgs the
relevance of reaching balance between collaboratimd
competition.

d) Internal organization — How to organize the firmstgport the first
three levers. The right internal structure can helatform
producers manage external and internal conflictatefest.

Gawer and Cusumano (2008) have also recommendeddhganies
follow one of two strategic approaches to beconatfqim leaders: ‘coring’ or
‘tipping’. The coring strategy is related to theattenges of creating a new
platform, where one does not exist. On the othedhéhe tipping strategy is
related to solving the problem of how to win platfowars by building market
momentum.

According to the authors, successful coring anginigp involve both
technology and business aspects of platform lehgerdhe technological
aspects are related to designing the right ardhitedo facilitate third parties’

provision of complementary products. The businespeets of platform
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leadership include either making key complementstooducing incentives for
third parties to create complementary products ssarg to defeat competing
platforms.

Gawer and Cusumano (2008) explain that coring eatidscribed as the
set of activities a company can use to design emaht, such as a technology or
a product, and make that element fundamental &rlanblogical system and a
market. A very successful company in coring is Qomm, which solved the
problem of incompatible and inefficient wirelessl ghone technologies in the
early 1990s and licenses its patented technolobip (sets) to hundreds of
companies producing complements for cell phonesahdr wireless devices
(CHESBROUGH, 2006; GAWER; CUSUMANO, 2008).

Tipping can be defined as the set of activities theompany can use to
shape market dynamics. An example would be a coyniber crosses its market
boundary to extend its platform, which seems everemelevant in contexts of
technological convergence, where tipping acrossketarby bundling new
features, products or services, can leverage egistiarket power or reputation
and help companies move into new markets (GAWERSGMANO, 2008).
The next section presents our research methodology.

We pose the question if platform leaders can batifiled in the GM
seed industry and what would the characteristicplatform leadership in this
sector be?

In the next section we present the research matked to develop this

study.
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3 RESEARCH METHODOLOGY

This study can be characterized as a qualitatigeareh (STRAUSS;
CORBIN, 1990), based on the grounded theory (GLASERRAUSS, 1967).
This study analyzes the perception of employeest mbthem managers from
companies we see as strategic agents, in terrmhovbative capacity, operating
in the GM seed industry in Brazil. We have carried informal conversations
and interviewed managers, directors, and techridiam the three supply chain
links within the GM seed industry — biotech comganibreeding companies and
seed companies, involving the six largest multoral agricultural
biotechnology companies, one research, cultivaeldging, institute and two
seed companies, willing to understand what aredmeponents within business
platforms in the GM seed industry in Brazil, andsvhthat perception differs
considering the different innovative agents. Weehalso made an effort to
explore what business platform leadership in tliosevould be like.

The interest for this study is due to the fact thegpite the number of
studies which apply the business platform idedsgb-tech industries, there has
been only a few studies uniting business platfoamd the GM seed industry —
the study developed by Vanhaverbeke and Cloodt RGihalyzes open
innovation within value networks in the agricultbéotechnology sector.

The grounded theory approach was chosen havingrid inwould be
an appropriate method given the novelty of theaedetheme and the fact that
it would guide the researchers’ analysis and imetgtion of data through open,
axial and selective coding processes (STRAUSS; GRRB90).

Grounded theory emerged with sociologists Glaser $tnauss’ (1967)
studies that developed systematic methodologiqaltegfies social scientists
could adopt in many research fields. According lai@haz (2006), to grounded

theorists data forms the foundation of the reseatsltheory and the analysis of
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those data generates the concepts that are cdestrie that sense, grounded
theorists collect data to develop theoretical asedyfrom the very beginning of
a project, without the need to have preconceivgabtheses. In that sense, the
grounded theory can be seen as a method to testtélkeories on new contexts
and advance theory development.

The grounded theory might also be understood agthad to analyze
processes. Charmaz (2006) explained that a prooessists of unfolding
temporal sequences that may have identifiable markdéth clear beginnings
and endings. Those temporal sequences are linkead process and lead to
change, demonstrating that single events are limgeeg@art of a larger whole.
Since the research process is not such a lineartlo@egrounded theory might
help fill the gaps along the way.

Data collection was based upon documental and ogitsiphical
references, as well as in in-depth semi-structuredrviews and informal
conversations. Fourteen (14) in-depth interviewsevwaarried out with directors
and managers from five of the six largest multimadi agricultural
biotechnology companies operating in Brazil: Moneafd); Syngenta (d);
DuPont/Pioneer (a); BASF (a); Dow Agrosciences ék),well as a Brazilian
research cooperative, Coodetec (c). Five (e) indbiconversations were carried
out with managers and technicians from Bayer Crapfee (b), Coodetec (a)
and two seed Brazilian seed companies, Riber Semegpal), and Sementes
Farroupilha (a).

The research interviews were carried out in 2000,12and 2013. The
selection of the interviewees was based on the rteedinderstand the
relationships between the three different linkshaf genetically modified seed
supply chain, as well as the strategic positiort tha interviewees occupy

within their companies, enabling us to access kadgé about their companies’
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historical trajectory and strategic alliances, asllwas the relevance of
biotechnology to their companies’ businesses.

Interviews, which were recorded and transcribedplired questions
about the companies’ understanding of innovatioastrmelevant products, the
importance of open business models and inter-fithianges to generating
innovation and value, and the perception aboutrriade supply chain and
industrial platforms, and platform evolution withthe GM seed industry in
Brazil (Attachment C).

Data was analyzed and interpreted using the Atlasftware, which
helped visualize the links among concepts, categadentified, and examine

our question of how business platforms are sedliffgrent agents.
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4 RESULTS AND DISCUSSION

4.1 Understanding architecture and business platfen components in the
GM seed industry

The interviews carried out helped us find composemr building
blocks, which first of all are relevant to companibat work in the GM seed
industry and secondly, must be present in the getris seed industry business
platforms. Different respondents from the differesmpanies approached by
this study understood the platforms formed in thd €ed industry innovative
context differently.

They defined the business platforms in terms dftimiit parts that form
a final product, focusing a GM seed as a final demmproduct;, phases of
development of a commercial product mastered bypemies working with GM
seeds; components within the GM seed product, wtaechalso be bundled with
other complementary products, sometimes from distinndustries;
competencies that the companies must have accegs doder to be able to
research, develop and commercialize a GM seed ptodu

4.1.1 Interdependent capabilities and modules withi the transgenic seed
industry business platforms

One of the business platform’s characteristicoiaganies’ dependency
on other innovators for accessing fundamental petgny technologies. Due to
products’ complexity no single company has all nkeeessary knowledge about
either the product or the processes to completelsigd and manufacture

everything in-house, as one of the respondentsdstat
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a) “Leading companies, or companies that have resedcévest in
research and development, seeking to create inmevptoducts,
such as traits, genes, as much as they have neansst, they do
not have all the knowledge from every area of ebigest.

In high technology industries companies have sfizethin developing
certain components of complex products, that casele@ as modules. Having in
mind that the business platform definition by intewees approached by this
study can be very broad, some of the interviewedmed business platforms
within the GM seed industry in terms of areas etigerto generate GM seeds
and deliver them to the market: seeds, or adapéed yparieties; traits; and crop
chemical treatment.

Seen as three core competencies, these three mptiulsome of the
interviewees, are interdependently connected asanebserve in the following

texts:

b) “It [the transgenic seed] starts with the germplasim the
germplasm the company inserts the trait. Aftertthi, there is the
seed care, the crop protection”.

c) “Today, there is the seed/seed genetics, thereeigéne/the trait,
and then, there is the last part, which is the clogmical treatment.
The crop chemical treatment protects the plant ftieenthings the
other two parts, genetics and traits, do not. Rignfor instance,
owns the seed/genetics piece; it has agreementésdessing traits,
and it buys the seed treatment. Consider Monsdotoinstance,
our main competitor. It has the seed/geneticsad tnaits, and it

buys the seed treatment.”
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The three modules (germplasm/seed genetics; temits;seed chemical
treatment) mentioned are complementary fundamex¢ahents for innovating
in the transgenic seed industry for some of theritewees, according to the
products they produce and their strategic positignior the respondent above,
chemical treatment is as relevant as the otherpi@oes of the final GM seed
product: germplasm and traits.

Uniting the components that are part of the seedymt, the modules in
which companies from the GM seed industry spe@aligigure 1) illustrates the
most important elements of the GM seed industrynass platform for some of

the respondents:

Seed treatment: Cruiser ; Standak; Poncho...

Traits: Bt; RR; CRW — Corn Rootwarm Trait; Drough
Tolerance; Liberty Link...

Germplasm

Figure 1 Relevant components of business platfamritsee GM seed industry

Some of the respondents understand the platforterins of phases of
development of a commercial product mastered bypemies working with GM
seeds, or basically in terms of competencies dpeelavithin the three links in
the GM seed industry supply chain: Biotechnoloyngdasm and commercial

production: as stated by the next respondent:

d) “After biotechnology we can divide the GM seed istiy into three

large blocks of activities: traits, germplasm andmmercial
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production. Now if we think of types of companiesThere are
companies that own the trait stage; there are coiapdhat own
the germplasm plus the trait stages; there are aniap that own
the germplasm, the trait and the commercial pradacstages;
there are companies that own germplasm and comaherci
production stages; there are companies that owry dhée
germplasm stage and there are companies that own tha
commercial production stage. BASF, for instance, ¢raly the trait
competence developed. Companies that own only dhemercial
stage would be seed companies, and companies whinhall of

these stages are Monsanto, Dow, Syngenta and Pibnee

We could say that the three links of the supplyirtimaentioned or the

competencies mastered by companies operating in eae of them are the

elements that influence the establishment of pestmgs for the development of

the final product and the parts or modules withia business platform.

We could also observe that the definition of thenynlausiness platforms

within the GM seed industry may depend on the way companies address

their customers’ problems, or the way companieststdnd their organization

with partners. For instance, Syngenta and Monspriposed terms such as:

‘integrated solution platform’; or ‘integrated iatm’, to define their global

answer to the customer as we can observe in theggpondents’ opinions:

e)

“There was a change within our company and now fkis
Syngenta’s global strategy. Now we create integsatations. The
integrated solution is not only the seed offerimgneans we offer

solutions that are complete for including seeds@ng protection,
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but also adjacent technologies that can be reltdedtrigation,
biotechnology, fertilizers, agricultural machinery...

‘Last year Monsanto acquired a company called Bi@tiPlanting,
and what does Monsanto want with this area od sigtiplanting?
It wants to unite precision agriculture — what hie test seed for
this specific area with seed technology, trait atiger areas outside
Monsanto's core competence, such as agriculturahmary and

apps that can be downloaded into your iPad, faante.

What we could observe through the data analysishds the way

respondents defined and elaborated on the bugitetfsrms definitions was in

large part influenced by their companies strategicices. BASF, for instance,

calls its agricultural biotechnology firm, BASF BteScience, ‘a gene platform’

and COODETEC names itself as ‘a germplasm window'.

According to the next interviewee’s perception, Gkl seed research,

development and production can be considered andssiplatform and the

‘know-how’ would be a key component within thatidam as follows:

9)

“Expertise, which is sort of knowledge-based orelietctual
knowledge-based is certainly a key area [for adjical
biotechnology companies]... The intellect, human tdpi

knowledge skills, we sometimes call it know-how”.

In addition to that, another component, besidektiusv-how, would be

‘freedom to operate’, which can be defined as égall access to all technologies

involved in developing a new product (SEHGAL, 1996)
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“Intellectual Property or the rights to use teclugyl and license
rights and ownership of technology, to where otltarmot use that
specific technology, is another. So, proprietaryerghip, which is
IP, it can be patents, it can be PVP (Plant Varigtytection) — the
right for seeds... | think any multinational will wed all of these
things. IP, PVP, IP particularly, multinationalsvee underestimate
this. You can call it freedom to operate, whichoalacludes a
certain amount of technology acceptance, and tidtides both

legal things and public acceptance”.

Another important component for the formation of Gied industry

business platforms besides freedom to operatafia&tructure’:

“Also, the buildings, the robots, DNA sequenceng testing sites,
are sort of another area. We pretty obviously haf®structure,
which is everything but the human capital, it idldings, sites,
equipment. And to produce seed, on R&D all theggg#hfit. It fits

across R&D, it fits across commercial and everyletse”.
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Companies Monsanto, Syngenta, BASF, BAYER,
Dow, DuPont, Coodetec, Embrapa, Universities,
cooperatives, seed companies...

Freedom to
operate:
proprietary
ownership; IP; Infrastructure:
patents; PVPs; buildings,
Know-how: prot.ecte(.;l robots, DNA
knowledge _ Cultivars; . sequencers,
capital, license rights; testing fields, Low
knowledge public equipment variety/
skills acceptance; low
regulatory; legal reusability
issues
Traits: Bt,
RR, CRW. Germplasm/
Liberty seed
Link... genetics
Complementary products/ Hiah
services:fertilizes, crop chem. varietlygl high
treatment, ag. machinery, apps -
. nery: app reusability

Figure 2 Main modules within the GM seed industngibess platform

Analyzing the data, we observed that some compertbatinterviewees
described as elements composing platforms presghéthvariety if compared
to the others. The distinct competencies that @andmbined in the transgenic
seed, along with the difficulty of having proprigtaownership of all the
knowledge in every area of expertise, have madenglasm/seed genetics,
traits, and the components necessary for compaaiessearch, develop and
commercialize solutions considering crop produttivknow-how, freedom to
operate and infrastructure, present lower variety compared to the

complementary products. Accesses to the 2 modudssritbed in (Figure 2),
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traits and germplasm increase the size of the recchlled (freedom to operate),
which is the central component of the businesdqutatfor the fact that without
access to some proprietary technologies it is ossiple to innovate.

The three building blocks of the GM seed industagibess platform
(know-how, freedom to operate and infrastructure)emually relevant to the six
largest multinational agricultural biotechnologynmgmanies and to the other
firms and research institutions working with inntea in this sector. However,
freedom to operate might hold the key to platfoeadership. All of the ‘big six’
have know-how and infrastructure, but they havefetbht proprietary
ownership, license rights over different technatsgi

In this way of understanding the business platfomergers and
acquisitions, as well as almost every inter-firnliaake to access core
competencies, including chemical treatment, traitd germplasm, or any other
effort to control industry innovation, needs theedom to operate building
block to take place. That is also why it constisuéecentral component within
the transgenic seed industry business platformt Géatral category holds the
most important assets, knowledge, regulatory eigeeraind public acceptance,
which are crucial to a company’s ability to generaew products, exercise
influence over developers, and develop leadershégjtipns.

In addition, a company that develops a core teduyotrucial to other
companies’ innovative processes, or has the ressutg obtain regulatory
approval — which are part of the freedom to opébatkling block — might more
easily achieve platform leadership.

Another way of understanding the platforms formedtie GM seed
industry identified by respondents was relatechothree links within the GM
seed industry supply chain: Biotechnology companiesd their core
competence, plant variety developing companies,cantpanies developing the

commercial production.
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For the interviewed people that identified platferiveing formed from
the sharing of these competencies, the compari¢®wn the biotechnology or
trait technology can capture the larger part of ghafits generated from a GM
product and depend less upon the other two linke [ink within the supply
chain that develops the adapted plant varieties litfle more dependent on the
trait developing company. As for the companies tgpiang the commercial
product or multiplying the seeds, they are the dhat depend the most on the
other two links.

4.1.2 Strategies for establishing industry standarsl and achieving platform
leadership

Since we have observed some evidence on the fanmetfileadership
positions in the GM seed industry we might as wéeman effort to answer to
the question if there we can state that thereatfquim leadership strategies in
the GM seed industry in Brazil.

The interviewees approached by this study did goteawith the term
leader of a platform, especially those from the miMltinational companies.
Nevertheless, some scholars do identify leadethdriGM seed industry, such
as the ‘big six’ (HOWARD, 2009). Business platformse defined by open
innovation dimensions and function as architecturdtere developers or
complementors can innovate upon core technologiesording to Gawer and
Cusumano (2002) managers who aim at platform |sageror platform leaders,
use 4 strategic levers to remain competitive. Thkowing interviewee’s
opinion, which is related to the first lever ofagtrgic action — ‘scope’ — is about
how the company should decide on the amount ofvation to be done

internally, and what outsiders should be encouragelib:
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i) “You must have heard of the Bts? That protein wiiah be found
in some crops such as cotton, and corn that gikesptant a
characteristic of insect resistance without theafgeesticides. This
is a field of expertise, for instance, in which BA% not going to
get into. And ‘why is that?’ That is because thare companies
that are light years ahead of us. | mean, they b#ready had that
Bt research for years. So, for BASF to get inta,titawill be in
disadvantage. Therefore, you will choose what hesdusters in
which you can be competitive, in which you haveexpertise...
‘What is your core competence?’ So, for examplgoifir business
is to seek for productivity genes, then that idwster where you

should focus. Don't go looking for Bt"!

The next interviewee opinion is about the seconabrleof strategic
action — ‘product technology’ — which identifieswnonuch modularity and how
much information on the modules, on the platfomisclose to outside firms:

k) “Nowadays, we [DuPont/Pioneer] have germplasm aedhave
traits. Only with the alliance we have establishéth Dow, it was
possible for us to have access to those traitsd@/aot have the
technology for developing the traits by ourselves,we have to
seek for partners”.

It is possible to infer from the previous interviess’ texts that BASF,
like other multinational agribiotechnology companisuch as Dow, follow the
‘coring’ strategic approach (GAWER; CUSUMANO, 2008nd set up their
core technologies (high quality traits) as the $dsr becoming a platform for

the development of third parties’ business. Throublk coring strategy
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multinational agribiotechnology companies establighter-firm alliances
allowing other companies to combine their germplased genetics to the traits
commercialized by them.

The next interviewee’s opinion regards also th@sddever of strategic
action — ‘product technology’ — and it focuses omnrganto’s expertise on
regulatory processes and proprietary technologibssh might explain some of

that multinational company's leadership position:

) “We [Monsanto] have technology that is transferable also have
know-how about Roundup Ready, insect resistancey tootest
them, what to look for, we have global regulatorpertise... So,
when you get a trait approved in Brazil, they [partcompanies]
understand that. And we have people and resounmema the

globe that can help or advise you. It is a prettydymix”!

The previous interviewee talked about core competerthat might
explain Monsanto’s leadership position within itatforms. Besides following
the coring strategy leading the way in agricultiiattechnology, by setting up
technologies such herbicide tolerance and insesistamce, crucial for other
companies’ innovative processes, Monsanto hasretgdatory expertise, which
the company can set up as basis for other comphan&eess. In that context,
other companies look forward to being part of sigat alliances with Monsanto
to also obtain access to regulatory expertise.

The next text concerns the third lever of strategition — ‘relationship
with external complementors’ — which should revéalw collaborative or

competitive the relationship with complementorsudtide:
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m) “Nowadays and in the near future, we will be shanwvithin that
organism which is the seed distinct desirable aharistics, such as
herbicide tolerance, insect resistance, as wellhigh protein
drought tolerance, among other things... And biclagy, these
traits have been developed by different researstitutions, both
public and private, or by large multinational cagiions, such as
Bayer. As an example, in the present, Bayer comialexes insect
resistant and herbicide tolerant cotton seeds,rstayee varieties
that produce more sugar... To share within a singé=d
(commercial brand) many different traits, we wiive to license
these traits within a conjoint collaborative workatform,
consequently sharing the profits derived from seeds

commercialized”!

The previous interviewee's text is related to thepihg strategy
(GAWER; CUSUMANO, 2008), implemented by companiesew they cross
their market boundary and bundle in a single prbdtransgenic seed) many
different desirable features willing to leveragerke& power or create new
markets and achieve platform leadership.

An example of a tipping strategy is the developnwdrihe stacked-trait
seed called SmartStax by Monsanto and Dow, whefferelt technologies
bundled in a single corn seed allow those compaaietove into new markets.
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5 CONCLUSIONS

We believe the business platform theoretical coneepich can be seen
as a methodology for analyzing the sharing of amepetences from distinct
companies to create complex products, might caneilio understanding of
innovation processes in the GM seed industry.

To explain the many possibilities of business platf formation in the
GM seed industry, different companies propose uiffe definitions, as
integrated solutions to customers, or as the iatemr of different competencies
necessary to research, develop and commercialize s8&tls for instance.
Through the investigation of the largest multinatib companies’ inter-firm
alliances and perceptions of innovation and busirgatforms of these big
companies, it was possible to unveil those comgadeiberate strategies to set
up their technologies as architectures where ottmmpanies could build
innovations upon.

Having in mind that the business platform constaart be understood
as a network of relationships, or the architecturat brings competences
together to generate innovation, modularity — teeadnposing of complex tasks
into simpler activities — is a concept that helpe tunderstanding of the
transgenic seed industry business platform.

One way of looking into the architecture of busmpkatforms formed in
the GM seed industry is through the groups of eigeeiin which companies
specialize in the GM seed industry: (germplasm/sgauktics; crop chemical
treatment; and traits).

Besides this way of identifying business platfororniation for the
analysis architecture of business platforms in &l seed industry, we
identified three building blocks as main elementxassary to develop new

products and platforms: a) know-how — human capkabwledge skills; b)
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freedom to operate — proprietary technology, tights to use technology and
license rights; and c) infrastructure — buildinigsting sites, equipment.

The three building blocks of the GM seed industagibess platform
formation identified are equally relevant to thex dargest multinational
agricultural biotechnology companies. However, ghosmpanies have different
proprietary technologies and license rights totasbnology.

Two strategies established by the largest multnali agricultural
biotechnology companies, seeking to achieve a tshige position within the
GM seed industry, have been identified: a) thengpsitrategy; and b) the tipping
strategy. Dow for instance, follows the ‘coringtategic approach to set up its
core technologies (high quality traits) as the ®dsi becoming a platform for
the development of other companies’ business (DyPom the other hand, the
stacked-trait corn seed called SmartStax is an pkawnf the tipping strategy
and the bundling in a single product (transgeniedyeof different desirable

features willing to create new markets.
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Attachment A Information about the data collectwocess

Frame 1A Position of respondents and number ofnirges or informal
conversations carried out during the data collagbimcess

Number of interviews

Position of respondent within

Company or informal
. company
conversations
BASF 1 in-depth interview -1 Biotechnology Manager

BASF Plant Science Brazil

Bayer CropScience

2 informal conversatio

-1 Sugarcane Regional Manage
nsl Soybean, Corn and Bea
Manager

3 in-depth interviews;

-1 Executive Director;

COODETEC 1 informal conversation | -1 Research and Developmgnt
Manager
Dow Agrosciences 1 in-depth interview 1 Marketing, ~ Seeds  and
Biotechnology manager
-1 Product and Technology
DuPont/Pioneer 1 in-depth interview Manager - Center/North DuPont
Brazil — Pioneer Seeds
-2 Soybean Team Business
Managers;
-1 Cotton Team Businegs
Manager;
-1 Corn and Sorghum Team
Business Manager;
-1  Agrochemicals Businegs
Monsanto 12_ in-depth interviews; Manager; _
2 informal conversations -2 Public Affairs and CSR
Managers;
-1 Sales Manager for Mings

Gerals;

-1 South America Technolog
Strategy Lead,;

-1 Scientific Affairs Manager;

-1 Product Management Directq

=

Riber Sementes

1 informal conversatio

-1 Seed Analysis Laborator

n e
Technician

Sementes Farroupilhd

L

1 informal conversatio

Commercial

Departmer

>

—

Manager

“continues”



Frame 1A “conclusion”
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Number of interviews

Position of respondent within

Company or informal
. company
conversations
-1 Technical Market
Development Manager;
-1 Business Development
Manager and Strategic Planning
Syngenta 4 in-depth interviews | Latam;

-1 Manager of New Business |—
Latam;
-1 Director of Integrated
Planning and New Business |-
Latam.




197

Attachment B Questionnaires used in the data d@leprocess for Chapter 2

Questionnaire 1

1. How would you describe Monsanto-World?

2. How would you describe Monsanto-Brazil?

About Monsanto’s business model

3. According to Sviokla et al. (2004), Monsanto’susiness model evolved as show
in the following table:

4. Monsanto’s Business components evolution

Do you agree/disagree?
Business components Changes in the business unit Why is that so? Would
you please explain?
Business aspects Chemical Biotecnology/
company Agribusiness
Business aspects Chemical Biotecnology/
company Agribusiness
Economics Baseq UPON | Based on value
price
Chemical
Core products components _B|o-eng|neered
and innovative seeds
commodities
Customers Manufactures Farmers
. Based on price Based on
Brand image . . .
and services innovation
Capabilities Efficient Scientific leader
manufacturer
Distributional Direct Distributors
channels

5. What was the company’s identity before biote¢hgy before the 1980s? What w
the sentence that best described the company? t Wdmbe seen as Monsantc
identity today? What is the sentence that bestribescthe company?

D'S

6. Monsanto is seen as a pioneer in transgenic@eelliction. Being a pioneer is a ri
for the organization?

7. Right after the change, when Monsanto becanife adiences company, were the
concerns about ethical matters and public acceptamatters considering the produ
generated from biotechnology?

re
cts

8. Did public knowledge about biotechnology inflaenMonsanto’s business actio

and the way the company developed and publishedstarch & development resultsf;

ns
P

9. What elements considering the company’s busiassets needed to be created
changed (distributional channels, human resourcasing...) to consolidate chang
when the company incorporated the biotechnologyness?

or
je

10. What is the influence of the Brazilian reguigtesystem to the company

S

businesses?
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Questionnaire 2

1- When Monsanto started working with biotechnoladjg it change its busines
model? Do you believe these changes can be sedmusisess model innovation
‘business model dynamics’ in Monsanto Brazil? Wowlou please explain you
answer?

2- How does biotechnology change the company’'s wafysommercializing and
offering value to its customers?

3- According to Osterwalder (2006), there can leehypes of business model chan
a) the company does the same things in a diffeseyt b) the company extends

business model; c) the company creates a businedslrthat is completely new. Ho
is agricultural biotechnology in Monsanto relatedany of these ways of innovating?

—a——

ge:
ts

4- What are the innovations based upon agricultbiatechnology that have beg
already commercialized by Monsanto in other coestand in Brazil? Can you plea
tell us about some new products that the compaayspbn launching in the Brazilig
market within the next ten years?

5- According to Kalaitzandonakes (2000), producenayated from agriculturg
biotechnology can be considered as first or segenkration. Is Monsanto going
commercialize agricultural biotechnology secondegation products in Brazil?

6- According to some scholars agricultural bioteabgy first generation products d
not represent such big changes at companies’ lassmedel. Do you agree with this?

7- In your opinion agricultural biotechnology pradisi commercialized by Monsan
can be considered value innovations (those newugtsdthat offer value which i
radically superior to customers, but at the sanree tprice is lower if compared t
substitute products), disruptive innovations (thnee products that create new mark
targeting non-customers or competing in the low ehdn established market)
radical innovations (products entirely new)? Wouyttl please explain your point

[e LU

ets
DI
Df

view?
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Attachment C Questionnaire used in the data cadleqtrocess for chapters 3
and 4:

Questionnaire

1- Our research group investigates the businestfopta concept. One of four
colleagues has researched the sugar cane busiaddsesnp, and another colleague hias
developed a study about the flex-fuel technologgitess platform. | am responsihle
for investigating what we see as the geneticalldified seed business platform. We
will be talking about it during our conversatiorutBefore anything else | would like o
ask you to tell me a little about your company, $tery, main products and ifs
importance for Brazil

2- The business platform according to our undeditencan be described as a form|of
organization and relationships of some companiedyimmic environments, such as
hypercompetitive environments. Within a hyperconippet environment, product life
cycles are shortened and the trade-off cost-diffemdon makes it difficult for
companies to create new value to customers andireaplart of the value created.
Usually, information technology companies find trssiwes within hypercompetitive
environments. In this context, we would like to kngour opinion about agricultura
biotechnology companies. What are the rules of aiitipn for these companies?

3- We have been researching new business modelfi@mccompanies adapt in the
knowledge era. Within a business platform, one camgpproduces a central cofe
competence creating an infrastructure where otlenpanies can participate and
develop complementary competences and productseTédmmplementary competendes
can originate from distinct firms within a same ustty or from firms from distinc
industries, aggregating value to a final compleadpict. What we are trying to figure
out is if the genetically modified seed, which isngposed of various fragmented
knowledge and the complex relationships betweenpeamies to generate the final
products could be understood as a business platfdfould you please explain yo
point of view?

=

4- Would you please give us your opinion aboutftitare of the genetically modified
seeds, output traits and quality traits? Does ymmpany intend to invest more on
those products?

5- Considering agricultural biotechnology, what paps? If a certain company ‘A’ has
proprietary ownership of a good trait and anothempany ‘B’ has proprietary
ownership of another good trait, these two compaoén collaborate with each other|to
develop a better product together? Could the seexkbn as the architecture of distinct
competences?

6- Could you please give us some examples of patiigs your company has with
other companies for the development of geneticallydified seeds? What is the
importance for companies of establishing partnesshin the field of agricultural
biotechnology?

7- Is there technology being developed in Brazil,tmits are developed in other
countries and then brought to Brazil?

“continues”
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“conclusion”

8- If we take a look at the partnerships estabtishehe seed industry in the present

your opinion, are they established in the initralgddle or final stages, taking the whqle

process, from research and development till protwetch?

n

9- Within Intel's historical trajectory, the compameveloped the architecture that

connected all the developers of complementary misdio its product, and because

that it could connect and communicate its innovetito every complementary modyle

and to its customers. This way Intel became leaafeits platform. Such as th

computer, other products, such as the automobilerganized into modules, d
specialized parts of knowledge. Is it possiblehiok of modules within the productio

of genetically modified seeds?

of

> = @

10- In your opinion, is it possible to identify ooe a few innovation coordinators,
leaders, of innovation within the genetically maoelif seed industry?

Dr

11- We have been researching cases of open innavatid open business models. The

concept of open innovation can be observed wheert@in company develops a n€

technology to the market and allows other compatieslevelop that stage of th
innovative activity, through licensing for instanc®r, another example of ope

w
idea within the company’s borders, but that compampot interested in taking that new
e
n
e

innovation is when a certain company needs a piddenowledge to complete th

innovation process that it does not produce withimders, so that company partnéers

with another company or research institution toeasdhe necessary technology. An

third type of open innovation is the co-developmienbvation process, which is when

two or more companies establish a partnership aveldp a new product or servi

together. Does your company work with these cors&@ould you please give Us

examples of open innovation in which your compaastipipates?
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12- The concept of platform architecture is impottep the understanding of busingss

platform organization and evolution. The conceptbosiness platform architectu

works the following way: some components within thesiness platform, some

technologies and components that remain fixed. & lvesnponents do not change,

[e

or

take longer to change throughout the life cyclegflatform. Some other components

present higher variety, and can eventually duehtinges of many kinds change and
replaced. | would like to ask you if in your opiniave can say there is architecture
the GM seed business platform and how it is chareetd.

be
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