Transitions in Agbiotech: Economics of
Strategy and Policy

EDITED BY
William H. Lesser

Proceedings of NE-165 Conference
June 24-25, 1999
Washington, D.C.

Including papers presented at the:

International Consortium on Agricultural Biotechnology
Research Conference
June 17-19, 1999
Rome Tor Vergata, Italy

PART TWO: Industry Issues

13. A Transgenic Theory of the Firm

James R. Baarda

© 2000
Food Marketing Policy Center
Department of Agricultural and Resource Economics
University of Connecticut
and
Department of Resource Economics
University of Massachusetts, Amherst



A Transgenic Theory of the Firm

James R. Baarda

The Ackerson Group, Chartered
Washington, D.C.

Copyright © 2000 by Food Marketing Policy Center, University of Connecticut. All rights reserved.
Readers may make verbatim copies of this document for non-commercia purposes by any means, provided
that this copyright notice appears on all such copies.




Chapter 13
A Transgenic Theory of the Firm

James R. Baarda®

Introduction

“[1]f onewishesto model the behavior of organizations such
asfirms, then study of the firmas an organization ought to be
high on one' s agenda.” 2

Inthispaper | proposethat transactions, contracts and relationshipsbeing introduced inthe
agriculturd industry to capture unique features of agriculturd biotechnologica innovations be
collected and treated asa”firm” for purposes of exposition and andyss. Nosuchfirmexigs but a
“transgenic firm” with appropriately assigned characteristics drawn from amyriad of exigtinginter-
and intra-firm sources may serve as a useful construct upon which to base andlyss of the
dramaticaly changing world of genetic, economic, and legd innovation in agriculture.

Inan effort to collect, coordinate, and offer amethod by which the many forcesand events
a work in modern intellectud property rights (IPR)-based agriculture can be identified and
andyzed, this paper concludesthat a“transgenic firm” theory can be used to capture the changes.
On the one hand, each firm in the chain from input through production and marketing to find sde
|oses someimportant autonomous characteristics of afirm and thetheory of each must be modified
accordingly. At the sametime, the system as an organic whole takes on characteristics of asingle
firm, although not so identified. Thus, dua and pardld theories, a“transgenic” theory, isproposed
to describe fully the economicimpacts of thetrangtionsin agricultura biotechnology onfirmsinthe
production chain,

The paper beginswith adiscusson of the utility of the concept of afirm in economics and
law generdly. Thenfollowsabrief description of the agricultural production chain and some sdient
but summary impacts of biotechnologica innovation on the system. The concept of a“transgenic’
firmisintroduced and described. Selected theoriesof thefirm are described and, for each, pardld
concepts in the transggenic firm are noted dong with comment on the utility of the concept for
andytica purposes. Findly, future research is suggested.
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Why “Firms’ ?

If theintroduction of atransgenic firm (TGF) isto provide any advantages over the present
formulation of transactions, contracts and relationships within and among firms asfirms now exig,
then it must perform somerolein law and economic theory. Idedly, it should play arole analogous
to that of any other firm.

Itisnaturd in both law and economicsto spesk of the“firm” asthebasic actor on the stage
of economic activity. Thefirm asan economic or legd entity isaconcept without which economics
and legd scholars dike would be hard pressed to conceptudize, let done analyze, busnesses,
businesslaw and economicswith the sophisticated andysisnow employed. If the concept of afirm
isso universally recognized and accepted as a necessary ement of law and economics, theniit is
only ashort step to conclude that achangein the foundati ons upon which the concept rest lead to a
reprise of the concept itself. Three generalizations applicable to both law and economics’® suggest
the utility of the firm in law and economics.

Law

Theimportance of the concept of afirmin law can befound in athree-level description of
what we generaly think of asafirm and what it does. At the most basic leve, anyone or anything
that performs an economicdly sgnificant function “acts” “It” exerts control over something,
whether it be an individud' s time and labor, physica resources or intangibles. As afundamentd
part of its existence as abusiness and economic entity, it engagesin exchange. In any society other
than oneinwhich custom or persond relaionsarethe sole societd organizing force, legd principles
are developed that apply to any such activities by whomever performed and for whatever reason
they are conducted. The concept of afirm, therefore, plays anecessary rolein alegd system.

At the next level of abstraction, afirm exhibits organization and sets of reaionshipswithin
thefirmitsalf and with other economic actors. Every firm exhibits some degree of organization and
relationship setsthat arecommonto dl firms. Asaconsequence, legd principles can be devel oped
that apply generdly. These are rules that society, through its system of jurisprudence, has
determined should be accepted, and indeed enforced. With the concept of afirmin place, rules
may be applied that will have, over a period of time and over a range of gpplications, desirable
resultsfrom society’ sperspective. Without the concept of thefirm, no such generdization could be
made and each and every event would present a separate legitimacy problem to be solved after
consdering anew dl possible consequences and the objectives of the jurisprudential system.

At an even more generd levd, formdization of the firm concept permits an
indtitutionalization of the concept and an inditutiondization of thelaw itsdf. Archetypicd firmscan
be defined, and any set of reationships and activities that fit within an accepted definition will have
the generd set of rights and powers, as well as the generd set of redtraints, that any other firm
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withinthat definition has. Thisutility of the concept of the firm is demonstrated by the devel opment
of the genera nature of the corporation, athough it is equally applicable to sole proprietorships,
family businesses, partnerships, limited partnerships, close corporations, generd corporations,

limited liability companies, nonprofit organizations and other established rlationships. Theimmense
complexity of even a smple corporation, if every possble rdationship had to be separatey

considered, bargained for, and established by binding agreements, has been diminated by the
expedient of defining afirm and assgning a pre-determined set of principles. The concept of the
firmin law isthus inditutionalized.

Economics

Therole of the concept of afirm in economicsis somewhat andogous to that in law, with
three levels of congderation. At the most emental level, economic action depends on an actor,
and any such actor can bedefined, inits broadest sense, asafirm. Inthisprocess, an actor engages
in exchange or actionsthat affect the economic position of others. An act changesan existing state
of affairs, and an exchange of some kind passes the impact of that action on to others.

A firmisaso described in economicsto account for the interna processes that implement
change and exchange. Two internd processes described with the concept of a firm are the
decision-making process that |eads to the change and exchange inherent in afirm and the internd
economics of afirm. Without the concept of afirm, the economic characterigtics of such activity
would be an unorganized conglomerate of unrelated and uncoordinated events. Thefirm establishes
the framework in which such actions take place.

Inthelarger context, the concept of afirmisthe building block upon which microeconomic
theory and dl of the outgrowths of microeconomic theory rest. The “theories of the firm” as
exemplified in neoclassica theories of the firm, game theory, equilibrium theories, and the larger
issues of entire economic systems, are the bases upon which conceptudization and anayss rest.
This concept of the firm, in stylized forms, makes possible reasoned projection of the multiple
impeacts of firm behavior on dl of economics.

Common Principles

Any new views of the firm or ggnificant modifications of present theories of the firm must
addresstwo questions. Are current theoriesinadequateto fully account for new Stuationsfound in
fact?and Doesthe new framework provide auseful additionto legal and economic theories? Firm
theory and the concept of a TGF may be assessed with three principles of inquiry commonto legd
and economic concepts of the firm. The utility of the firm concept considts of three parts: (1)
Abgtraction and andysis, (2) behavior and consequences, and (3) engines of change.
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Abstraction and Analysis. The uncountable eventswith legd and economic sgnificance
that occur on a daly and hourly basis cannot be understood in any meaningful way if they are
treated as isolated and unrelated events. In law, if every action is entirely unrelated to any other,
each action would need to be assessed, itsimplications estimated, itsimpact on others assessed as
would the possible reactions of othersto that action and the implications of those reactions. Any
entity or individua with the ability to impose a course of action or pass a judgment on an action
would have no guidance other than asingle event - asample of onein apopulation of one. If this
were the case, no generd rule of law could be developed or imposed because each act would
stand entirely on its own. Similar difficulties would be faced in economics if every event with
economic sgnificance were a separate event unrdated to al others. The essentid smilarities of
individua acts would not be useful. An exchange of a good or service would be only that, and
other exchanges of the same or different goods or services could not be related in any meaningful
way. No patternswould exist and no classes or kinds of exchanges or, for that matter, any other
actions with economic significance could be grouped together into a comprehensible pattern.

The problem of individudized and isolated events as sole observation pointsis solved by
abgtraction. Someessentia character isidentified for an event that isthe samefor at least one other
event. Properly defined abstractions permit dl events that fit within the defined abstraction to be
trested asagroup. Theextenson to events can be smultaneousin which dl such eventsat agiven
time are treated as a group. The extenson may aso be tempora and spatid so that events
separated by time and space neverthdess lend themsaves to a common treatment.

The concept of afirm in both law and economics is an aodtraction of events. All of the
events, principles, and patterns of actions that take place in the context of an organization as
previoudy discussed are abstracted into the concept of afirm. The absgtraction definesthefirmand,
very sgnificantly, provides the foundations for analysis of the firm.

Inaddition to definition, abstraction makesanalysispossible. Of course, abdractionitsdf is
aresult of andysis. Abgtraction provideswaysto andyze events better, investigate the reason they
occur, assesstheir implications and the short- and long-run results, and project possbleimplications
of achange in the inditutions within which the events occur.

Action and Consequences. The concept of the firm provides the means by which
behavior can be described in a meaningful fashion. A complex set of reationships can be
agglomerated into a firm, and the firm can act. We need not then investigate al the internd
relationships and activities within the boundaries of the firm before the firm’s behavior can be
described.  Thefirm isidentified as the actor, and its acts are the events of interest. Wearedso
interested in theinterna relationships and actions and the firm’ s behavior isan integrd result of the
internd relationships. With the concept of thefirmin place, however, itisstill convenient and useful
to cdl such rdationships and events a part of the firm's behavior, then focus only on the firm's
actions. Thetotdity of al firm’'sbehavior can be agglomerated to determine the consequences of
its behavior.
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The firm and the behavior of an identifiable firm are the foundations of legdl and economic
andysis. The firm provides the epicenter of consequences. At the most basic levd, the firm's
exigtence provides the mechanism to assesstheimpact on the next economic unit, with theandysis
of such consequences occurring at the “boundary” between firms.

In law, an act of one firm thet is precisely the same as an act of ancther firm may have
different Sgnificance depending on the existence and behavior of other firms. For example, afirm’s
sde of a commodity a a determined price may be viewed as benign if the firm is one of many
engaging in that same exchange behavior, but as impermissible if the firm is the only one in the
industry and the consequences are to destroy competition. In economics, the concept of thefirm
anditsbehavior rdetiveto other firmsisoneof thefundamenta festures of microeconomicsand the
atempt to assess the sysem wide consequences of individud firm behavior in differing
environments such as perfect competition, monopoly, monopolistic competition, or oligopoly. In
each case, the concept of the firm makes possible a view, whether normative or positive, of the
overal consequences of individud firm behavior.

The concept of thefirmisinherent in the prevailing view of jurisporudence and economicsin
economiesbased on private capital ownership and market- based economic decisons. Weassume,
without agreet ded of introgpection, that the firm in our legal and economic systemisa*“naturd”
phenomenon. (Shaffer). The firm is an appropriate decison-maker, has capitd to perform its
functions, is imbued with the powers to control capita and labor, may adopt a structure and sze
as0 based on the sdlfish motives of the firm, and can make decisions and act largely for its own
sdfish purposes. Generd bounds on behavior are established, but those bounds themsa ves assume
and accept the concept of the firm.

Engine of Change. All economicendeavor is, inthefina andys's, human endeavor gov-
erned by the extremely complex forcesthat play in any human endeavor. The concept of thefirm
alowsusto observe and isolate motivating forcesin law and economicsthat drive and guide human
endeavors with economic sgnificance. The myriad of needs, desires, and abilities of individud
human beingsis captured in the concept of thefirm. From theindividud creator of anideaand the
implementation of theideainto alega and economic dynamic force, to the individua investor thet
makes funds available for an economic enterprise, to theindividua manager with apersona dedi-
cation to the enterprise, to theindividua consumer that iswilling to compensate the production of a
consumed good or service, the dynamic forcesat work are consolidated in the concept of thefirm.

This consolidation into the concept of the firm works two ways. The forces that lead the
firm to do what it does, produce what it does, and act in the way it does, can be identified and
andyzed using thefirm asthefocus of suchforces. Inthe other direction, theforcesat work behind
and within thefirm that causeit to respond to such forces can be focused in the concept of thefirm.
At dl times, however, “it is only because individua human beings are limited to knowledge,
foresght, skill, and time that organizations are useful instruments for the achievement of human
purpose.” (Simon, p. 68)
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FirmsFrom Beginning to End - Conceptual Framework

Wefirg structure the agriculturd production chain in terms of firms because it isfrom this
chain and the relationships among dl the firmsin the chain that the TGF is derived.

The framework from which we can investigate the nature of the TGF may be smplified to
that of a gmple chain of firmsthat begin with raw materials and end with find product. Figure 1
shows a draight chain of firms. The garting point on the left represents resources to which no
human economic activity has been gpplied - sunlight, virgin soil, natura resources in the ground,
and naturally growing plants and animals.* The ending point on theright isthefina product of the
chain, usualy thought of as the fina, consumed product.®

FIGURE 1 Chain of Firms

Each box inthediagram representsa“firm.” Each of thesefirmshasaset of characteritics
common to firms and theories of thefirm can be gpplied to each. Each can be considered in terms
of the abgiraction and analysis, action and consequences, and the engine of change concepts
discussed above.

One of the key dementsin defining afirm is the separation of each firm from theadjoining
firmsinthechan. Figure 1 representsthis separation by the connecting lines. The connecting lines
represent severd important characteristics of economic activity significant for descriptions of the
firm and thetheories of thefirm. The connecting lines represent the boundaries of thefirm and thus
the definition of the firm. They represent dl interactions with &l other economic entities® All
externd factors upon which each firm basesitstota set of decisionsare shown by the connecting
lines

Biotechnol ogy innovations and the methods devised to capture and dlocate the va ue of the
innovation haveaprofound impact on this production chain. Theforces described below affect the
transactions, contracts and relationships among adjoining firms, among non-adjoining firms, and
within eech individud firm in the chain.

Biotechnology and the Firm

Changesin thegtructure of agriculture havelong been asubject of observation and concern
to economigts, legd scholars, and policy makers. Changes attributable to biotechnol ogy-based
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innovationsare not dearly distinguishable from sgnificant changesthat haverdatively recently been
termed the" industridization” of agriculture. (See Hamilton 1994a). For example, theintegration of
livestock production from completed integration in the poultry industry to new integration in swine
production, production contracts that have been long-standing for some products but now

increasing ingrain, identity- preserved productsleading to markets outsde the usua market system,
increesing size of production and other agribusiness units, and indudtrid use development for
agriculturaly produced products, dl portend changes in agriculture regardless of biotechnology-
based products. (Hamilton, 1994a). In broad terms, the two are paralel. Indeed, many

integration, control and ownership issues are related to the development of the TGF proposed in
the present paper.

The advent of agricultural biotechnological innovations by public and private sectors has
lead to new methods of establishing relationships specidly designed to capturethe rewards of such
innovations. Thevariety of such arrangementsisnot yet settled as experimentation with their utility
and effectiveness are being explored. The future may, and dmost certainly will, bring profound
changes in the entire structure of the chain of units represented in Figure 1.

Thetypica assumption underlying firmsinachain of production that we usefor our sarting
point is that goods and services are exchanged among firms. Upon trandfer of ownership or
satisfaction of an obligation between firms, each firm hasredized the results of al earlier decisons.
This sense of order and completion in the actions of afirm dlows usto assgn firm characteristics
and gpply the tripartite rationae for the concept of a firm. This description is, of course, very
amplified. Arrangements exis among firms a dl leves that defy the Smple completion modd.
From reational agreementsto formalized venturesthat last for anindefinite period of time, ongoing
relationshipsimplicitly or explicitly extend the scope of the exchange among firms beyond that of a
one-timeevent. Nevertheless, for most conceptions of thefirm and most relationsamong firms, the
rel ationships are defined as exchanges that are clear in what is exchanged and are limited in scope
to some portion of the chain.

The commercidization of biotechnology advancesin agricultureisfounded on creation and
protection of intellectud property rights. Unlike physica commodities, the intellectua content of
IPR is available to anyone and can be reproduced in unlimited quantities. IPR owners effortsto
capture the benefits of the IPR lead to three business and economic arrangements. The IPR itself
may be sold asagood; the | PR may beinextricably associated with aphysica commodity such that
the price of the commodity incorporates the IPR vaue; or ownership of the physica commodity
with which the IPR is associated may be retained by the IPR owners until the commodity’ s fina
sde. Where an input IPR owner retains partid or complete ownership of the commodity or
attaches conditionsto the good that runswith the good regardless of ownership, the economic and
firm characteridics of dl firmsin the production and marketing chain to the point of find sde are
modified dramaticaly with significant consequences to the entire production and marketing
coordination system and, indeed, the consumer.
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New business arrangementsthat | PR owners useto capture the value of IPR have severd
kinds of impacts upon the production and marketing coordinating system. For example, thesystem
becomes more integrated because each firm in the system no longer makes entirely autonomous
decisons based on commodity costs and returns. Price sgndsto individua firms and the system
play different roles, intermediate market units blend together, and vertica segmentation changes.
The decison-making process not only changesin nature for individua firms but decison-meaking
power, rewards, and risks change location dong thechain. At thefirmlevd, theinternad economic
decisonrmaking process changes quantitatively and quditatively, decison sets become more
limited, pricing Sgnasplay adifferent role, thefirm generates different products and becomesmore
oriented toward service and less commodity oriented, firm financing and use of resources change
ggnificantly, and the firm moves toward a niche, task- oriented entity.

Contemporary arrangementsto achieve the panoply of purposesthroughout the marketing
chain may wdl change sgnificantly in the near future. The Sructure of the agricultura production
and digtribution system has not flt the full impact of the biotechnological revolution and theresulting
changesinthe system. Some consequences of current experimentation in the methods designed to
capture compensation for innovation and distribute the benefits will be found undesirable or
inefficient as time passes, and new responses may well supplant what is now thought to be, and
andyzed as, the “new solution.”

A “Transgenic Firm”

We need some specific way to capture the changes being brought about by
biotechnologica innovations and resulting changesin the production chain. More specificdly, we
need a mechanism by which order and andytica tools can be brought to bear upon the seeming
disarray now facing participantsin theagricultura production chain and thosewho anadlyze and give
counsel. Todothis| propose the introduction of the TGF.

If weinsst on characterigticsfor the TGF and are andogous to the characterigtics of afirm
as commonly understood, how can we describe the TGF?

Formulation

A TGFishypothesized to cagpture the multiplicity of arrangements, transactions, and events
that occur between the beginning and ending points of the production chain.  Ownership, control
and governance, resource use, objectives, generation and distribution of benefits and allocation of
risks should be addressed. Themativation for cregting the TGF relatesto therationdefor thefirm.
The TGF should provide a bass for abdraction and andyss, establish action and exhibit
consequences, and reflect forces of change a work in the industry. The TGF is shown
diagrammaticaly in Figure 2. The hypothesis requires thet the initid view of afirm be rdaxed to
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dlow for cetan missing characterigics.  With exceptions, however, the TGF is assgned

characterigtics of a business entity and is treated as such once its characteristics are determined.
After accepting the entity nature of the TGF, its rel ationships with existing firms can be assessed.
Thefirmisaso part of the existing firmsin the organization chain and, vice versa, exiging firmsare
part of the TGF.

FIGURE 2 Transgenic Firm

A singleinterest, that of obtaining the greatest benefit from the biotechnologica innovation,
runsthroughout the production chain and isshared by al unitsin the chain. Thiscommon desreto
maximize benefit can be assgned to the TGF.  Along with the commondity of benefits comesthe
commondlity of risks. Bothissuesare, without the TGF, bargained among thefirms, trying to gain
more benefits and avoid more risks. To the extent that conflicts exig, the conflicts now revolve
around amore centrd issue. With theintroduction of the TGF, benefitsand risksare identified ina
different way.

The decison-making processes have aso changed as aresult of the introduction of new
businessarrangementsin the production chain whose purposes are to recognize the source of vaue
added by biotechnologica innovations. From a process of decisions based exclusively, or nearly
30, on each firm asan economic and legd entity separate from each of the other firms, thedecison
making process no longer rests with each firm that looks only to its suppliers and buyers. Rather,
decisions about what to create and how to operationaize, produce, and market the product cross
verticd firm lines. Fewer and fewer independent decisions effectively determine the economics of
the production chain. The introduction of the TGF recognizes that fact and incorporates the
remaining determinative decisionmaking functions in a firm that represents the full range of the
production chain for which decisons are made.

Limited rights transfers dso expand and complicate the relationships among firms in the
production chain. In particular, obligations and rights no longer begin and end at the firm's
boundary. Firms are not free to do whatever they wish with the resourcesin their possession by
which they producetheirincome. Rather, apervasive st of redtrictionsfollowsthe product through
the production chain from firm to firm. This expanded relationship can be recognized by the
introduction of the TGF and limited rightsin the product. The setsof contractua arrangementsthat
limit therightsof firmsin the production chain are now internd to the TGF and the conflictsinherent
in such contracts are diminished at least with respect to outside parties.
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From a contractual perspective, the network of contracts that establish the rights and
obligations necessary to organizethe activities of al partiesin the production chain are made more
complex and more pervasive. (See, e.g., Hamilton, 1994b). They extend over agreater portion of
the production chain and are effective for a longer period of time. More contracts cross the
boundaries between and among firms. As a result of this complexity, the incomplete contract
problem increases. The introduction of the TGF provides a mechanism by which the incomplete
contract problem may be reduced.

Itisaso dear that ownership not only of the product with transfer of limited rights but aso
of the resources supporting the production chain ismodified. For some purposes, control follows
the limited transfer naturaly so that thelimitation on trandfer itsdf definesthe distribution of control
among participants in the production chain. On the other hand, ancillary and additiona contral is
exercised outside of product ownership asameansto protect other rights. Theintroduction of the
TGF incorporates the related issues of ownership and control.

How then may we define and describe the TGF? We may begin with agenerd definition
and a note on the scope of the TGF:

The TGFisthecollection, inasnglelocus, of sdlected transactions, contracts, and
relationships that pertain directly to a product whose biotechnologica innovation
leads to a nontraditiona set of rights regarding its valuation wherethoserights are
based on | PR that requires modification of transactionsformerly based primarily on
smple exchanges of goods and services.

Some of these transactions, contracts and relationships would otherwise be inter-firm
transactions, contracts and relationships but are now made part of the TFG’ sinternal transactions,
contracts and relationships.” Others would otherwise be intra-firm transactions, contracts and
relationships within individua firms in the production chain, but are now intra- TGF transactions,
contracts and relationships.

The TGF is ultimately defined by the choice of which transactions, contracts and
relationships are intra TGF and which are inter-firm transactions, which are contracts and
relationships relaing the TGF to other firms, and which are inter-firm transactions, contracts and
rel ationships between and among other firmsin the production chain. Theinitid task isto identify
the distinguishing characterigtics of al the transactions, contracts and relationships in the tota
production chain that are assigned to and comprisethe TGF- theintra-firm transactions, contracts
and relatiionshipsto be digtinguished from dl others.

Intra- TGF transactions, contracts and relationships include those that define the product
whichisthe subject of the biotechnologica innovations. Intra- TGF transactions, contractsand rela-
tionships further define the ownership of the biotechnologica product and divide up the bundle of
rights associated with the ownership as those rights make their way through the production chain.
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Transactions, contracts and rel ationshipswithin the TGF etablish therights and obligations required
or convenient to assign respongbilities and distribute income streams and utilize factors of produc-
tion. They describe and establish the mechanisms by which the unique va ue of the biotechnol ogy-
based product are captured. They are the collection of transactions, contracts and relationships
that define the ultimate consumer market into which the biotechnology-based product is sold and
trace the flow of market information back through the production chain, in our formulation back
through the TGF to primary inputs. They capture dl the forces at work, as those forces are
imposed from outside the firms in the production chain or interna to the production chain, that
impinge upon the total system in which the biotechnology- based product progresses through the
system. Findly, intra- TGF transactions, contracts and relationships establish, to agreet degree, the
internal organization of the TGF induding hierarchies of decision-making and power structures®

These generdizations are not completdy satisfactory as a TGF definition. Greater TGF
definition isdrawn from the varioustheorieswhich arethe subject of thispaper. Further description
of therationalefor selecting some transactions, contracts and relationshipsfor intra TGF asagnmat
while assigning others to inter-firm status is based on the particular theory of the frm being
congdered. In genera, however, those transactions, contracts and relationships that are
inseparable, either practicaly or economicaly, from the existence of the biotechnology-based
product’s production and distribution, given the requirements of the previous paragraph and the
description of the changes brought to the production chain, are intra- TGF transactions, contracts
and reationships. Oncethe TGF s characteristics are so established, transactions, contracts and
relationships that are essentia to that definition are dso included in the intra TGF bundle of
transactions, contracts and relationships.

Transgenic Firm Characterizations

Generdly, theintroduction of limited rightstransfer hasahorizontal and avertica effect on
the badic dtructure of the production chain. The “horizontd” effect is that which diminishes the
range of functions that each firm performs. To take the most dramatic example, suppose that a
farm production firm typicaly purchased seed from which to grow the product. Thefirmmadedl
decisions necessary for the process, obtained and used al resources necessary, took al risksand
accepted dl benefits of the operation, and received al compensation for the firm’'s product. If,
however, the farm productionfirm did not receive dl rightsto the seed and in fact never owned the
product, that firm's range of functions become more limited, faling to the leve of a contract
producer supplying some resources but not engaging in dl, perhaps not even the essentid activities
normaly associated with afarm firm. (See Hamilton, 1994b). The firm’'sdecison-makingroleis
ggnificantly different, asisits assumption of risks and opportunity to benefit from the production,
and its compensation is based on completely different terms.

The“verticd” effect isfelt when limited rightstrandfer affectsthe interaction of thefirmsin
the production chain at the boundaries between thefirms. For example, for alimited-rightstrander,
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the full ownership of factors purchased and product sole and dl clams associated with full

ownership no longer exist. Ingtead, the firm receives the output of the preceding firm with only
limited rights and, smilarly, conveys (in a physca sense) the find product to the next firm in the
chain passing on only limited rights. The responghbilities and benefits of ownership typicaly

associated with afirm that purchases resources and inputs and sells output to the next firm in the
chain no longer exist. Under some conditions the mostimportant character of the product passing
through and transformed by agiven firmis such that most of theimportant aspects of the system of
exchanges between firms disappear. The open, market- driven exchange mechanismis bypassed.

Theoriesof the Firm

As defined for our purposes, a theory of the firm gives definition and functiondity to
abgtraction, providesthe basisfor analysis, and definesand providesfocusfor the source of actions
with legal and economic sgnificance. A theory of the firm should also providethe means by which
to assess the consequences of the firm’s behavior. Findly, atheory of the firm will help personify
the motive forces that drive the firm to act and, in sum, drive dl of economic behavior inlega and
economic inditutions of current interest.

Mogt theoriesof thefirm arenot exclusive. Thus, by accepting onetheory of thefirmoneis
not required to completely exclude other theories. Theories of the firm are overlapping. For
exposition and anaytical purposes, discussonsof firm theories often point out the didtinctions of the
theory being discussed from dl therest. In most cases, that distinction is useful for the purpose of
defining the theory under consderation rather than dismissing al other theories. Theoriesaf thefirm
cannot be easly or accurately assigned tolega or economic principlesand scholarship. Infact, the
firm is one of the mgor topics upon which scholarship in law and economics converge and have
added substantidly to the Law and Economics field of scholarship. On a continuum, of course,
some theories have a greater lega component than economic, and on the other end of the scae
some are oriented entirely toward economics. However, a fuller view of the implications and
interrelations of theories of thefirm suggest that acompletely separated list of theoriesfrom law and
economics would be a disservice to the theories as well asto the totdlity of implications.

The Firm as a Set of Transactions

One of the most recognized views of the firm isthat the firm itsdlf isa set of transactions.
Theinternd workingsof thefirm aretreated asand ogousto the observed transactionsamong firms.
Commons introduced the transactions view of the firm, and the semind work of Coase (1937)
introduced the transactions costs concept that made the transactions analysis an economic
framework. Thevaue of the transactions theory of the firm isthat the firm itself can be separated
into observable and andyzable transactions.
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The totdity of transactions of every kind can be divided into intra-firm transactions and
inter-firm transactions. Intra-firm transactions define the firm, and thisis the approach taken with
the introduction of the TGF. Accepting Coase's summarization, “the distinguishing mark of the
firmisthe supersesson of the pricemechanism.” The price mechanism of the market isreplaced by
authoritarian, power-based decison-making within the firm. (Coase 1937). As developed
primarily by Williamson (1975), the main digtinction between transactions within and without the
firm is the character of the driving force of decisons made. For transactions among firms, the
market determines every eement of supply, demand, and prices. Ontheother hand, withinthefirm
decisons are made on an authoritarian basis that depends on the hierarchy internd to the firm.

This dement of the transactions theory is evident in the TGF setting. The rigidity of the
rights and responsihilities, concepts of biotechnology-based product ownership to captureitsIPR
vaue, thewiderange of impacts on therightsof variousactors, particularly inthe restriction placed
on their ability to enter the market-place fredy and make independent choices, al suggest that the
pricing mechanism that transactions theory would describe as market-based is more logicaly
interndized into a TGF and is no longer suitable for inter-firm transaction andyss. The
supersession of the price mechanism is evident and may be predicted to increase rapidly.

The fit between the TGF and transactions theory of the firm gives some guidance on the
selection of transactions, contracts, and relaionshipsthat should beinterndized inthe TGF. Thisis,
however, adifficult conceptua task. Coase himsaf observed that “it isnot possibleto draw ahard
and fast linewhich determineswhether thereisafirmor not.” (Coase 1988, p. 40, n.21). Thedif-
ficulty increases with the widespread changes in the many ways firms not only organize through
agreements and dliances, but surrender functions traditionaly considered inherent to the firm.
Although the TGF cannot be clearly defined by criteria for assigning transactions to the TGF as
opposed to the inter-firm marketplace, the focus on transactions established by the transactions
theory of the firm provides a clear mechanism by which to address the issue and make reasoned
judgments.

Commentators often limit the val ue of the transactions concept of thefirm to the gpplication
of the transactions cogt theory of the firm. However, the theory’s usefulness is not so limited.
When the transaction istrested asthe basic unit of andysis of the firm, analyss of governance and
other human actions in the firm are brought under the transactions anadlyss. (Williamson 1988).
The transactions formulation leads to useful considerations of asset specificity and incomplete
contract anadysesaswdl. (Williamson 1971). Others haveattributed thefirm’ srolein supplanting
marketsin terms of other reasons such as dedling effectively with acondition of technologica nort
separability. (Alchian and Demsetz). The TGF providesaframework with which to addresseach
of these issues.
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The Firm Defined by Transactions Costs

Transactions costs have come to dominate the transactions theory of the firm where the
objective is to define the boundaries of the firm in terms of economic principles. Coase (1937)
introduced the fundamenta “tautology” that transactions will be internd to the firm so long asthe
transactions cogts of the internd transactions do not exceed the transactions costs of those same
transactions when they take place in the market rather thaninthe firm. Thus, treating thefirmasa
st of transactions led to the economic view of the firm in terms of transactions costs. The
transactions cost theory of the firm has overshadowed other implications of the theory.

Whilethe concept of transactionscostsand thefirmiseasy to Sate, itisfar moredifficult to
apply if oneisinterested in making specific determinations about each transaction’ s costsand the
relative cods of the transaction as an intra-firm or inter-firm transaction.  This problematic is
universal and probably no more difficult for the TGF that for any other firm of reasonable
complexity.® Transactions cost determination is problematic and confusion of defining costs and
dlocating them to the types of transactions included in the firm leads to difficulties in gpplying
transaction cogtsanalysis of thefirm. (Demsetz). Part of the problem isthat the transactions costs
are of adifferent character within or without the firm for the very sametransaction. “[l]t isdifficult
to use the magnitude of ‘transaction’ cost relaive to ‘ management’ cost to predict how changed
circumstances affect economic organization.” (Demsetz, p. 149). Further, intherea world weded
with animmense variety of busnessforms. “The confusion that exigtsin the literature derivesfrom
a hidden presumption that we are till guided by the perfect decentrdization model, and thet, in
some respects, information remains full and free” (Demsetz, p. 148). The development of the
principa-agent problem has further identified interna agency cogts, noted below.

The TGF providesamechanism to analyze transactions costs milar to that for other firms
Intra-firm transactions costs will include costs associated with management while inter-firm costs
will include cogts of market place transactions. Theoreticaly, the transactionsincluded inthe TGF
will be identified on the basis of relaive transactions costs, and the TGF will be defined dong the
same lines as suggested by Coase' s rule.

Therole of transactions cost in current arrangements related to biotechnologica products
and the capture of IPR valueispronounced. Theresort to limited-rightstransfers of variouskinds,
the indtitution of new relationships necessary to protect the IPR vaue, and the new arrangements
among participant firms in the production chain are dl evidences of the new requirements for
effective transactions.  The introduction of the TGF as a focus for transactions is not only a
reflection of the requirements for more non-market transactions but a source of abstraction and
anaysis, an object for observation of behavior and transaction cost consequences of current and
future transactions and firm structure.

Commentators have described the distinction between inter- and intra-firmarangamentsin
terms of the nature of the product. Market transactions are said to involve products or com-
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modities while intra-firm transactions involve factors of production. (Cheung 1983). Theintro-
duction of the TGF is the replacement of the product or commodity market with afactor market,
driven by savingsin the transactions costs. As the nature of the product changes from an owned
and trandferred physica commodity to aset of limited rights with restrictions attached, more of the
factors contributing to the movement of limited rights from the beginning of the production chainto
the end will beintra-firm factorsof production. Infact, the biotechnol ogy-based product , whenin
the “possesson” of one of the participantsin the production chain, ismore afactor of production
than a product. The TGF intra-firm transactionswill cgpture that change, and the divison of rights
transferred and retained among participantsin the firm may changein responseto costs. Thus, the
TGF congdered in the context of the transaction cost theory of the firm provides a mechanism to
define the events taking place in agriculture as aresult of biotechnology aswell asamechanism by
which to measure the performance of arrangements now in a state of experimentation.

One of the more promising potentials of the TGF as an andytica todl isthat of identifying
and interndizing externdities that are created with the changes brought by business results of
biotechnology in agriculture and capture of 1PR values. We may extend the concept of externdities
toinclude not only economic externditiesbut “legd externdities’ and “ socid externdities’ aswell.
Concerns with the status of the independent farmer, the growth in size of production facilitieswith
associated impacts on neighbors and communities, the disruption of communities upon redistribution
of resources, implications for policies regarding land use, implicationsfor the legd syssem and the
purposes of lawsregarding agriculture, concerns about theimpacts of the biotechnologica products
themsdlves, especidly unidentified dangers, and other significant changes are externdities with
respect to current firmsin the production chain. Externdities, by definition, are not captured by the
market sysem.’® Thisis particularly true of non-economic externditieswhich are moreimportant
for policy makers than economic externdities. The TGF forcestheseissuesinto aforuminwhich
al can be addressed together, even if not “ efficiently.”

The Modern Corporation: Nexus of Contracts

Needless to say, the corporation is not the same as the firm. However, theories of the
corporation are a useful subset of the theories of the firm. Development of theories of the
corporation have contributed significantly to the discusson of the transactions view of the firm, in
particular the digtinction between transactionsthat are” internd” to thefirm and transactionsamong
firms that are market driven rather then hierarchically driven.™* In addition, corporation literature
has added considerably to organizationd, control, and representationd issues. Generdly, corporate
theory in both law and economicsisrich, discourseislively, and new ideas ébound dongsdegrand
traditional theories.

The legd nature of the corporation has aways been recognized in law to be afiction.

Recognizing thefiction, atheory of acorporate asa“ nexus of contracts’” holdsthat the corporation
is no more than a fiction and that in redlity the corporation is a nexus of contracts dl of which
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converge to solve the problems associated with economic activity. As stated by Jensen and
Meckling, corporations “are smply legal fictions which serve as a nexus for a set of contracting
relaionships among individuads” Although itsdf afiction, the TGF cannot be accorded the full
status of a corporation because the corporation is accorded the status of alega entity - alegd
person. From atheoreticd standpoint, however, the disabilities of the TGF becauseitisnot alega
entity are of minima consequence. To the contrary, the fact that the collection of transactions,
contracts, and relationships establishing the intricate production chain relies only partidly on a
contract network is of interest of itsdlf.

Oneline of thought from the nexus- of- contractstheory isacriticism of the Coasedigtinction
of internd and market transactions. Some proponents of the nexus-of-contracts theory propose
that al contracts, whether intra- or inter-firm, are voluntary contractsamong individuasand thefact
that a corporation or afirmisinvolved is of no sgnificance. (Jensen and Meckling, Alchian and
Demsetz, Cheung 1983, Klein, Hart 1989, Schwab). Others, however, believe that the nexus-of-
contracts does not diminatethe usefulness of theintra: inter-firm dichotomy. (Spence). Hart notes
that athough Coase s distinction between market and authoritarian decisonsis not well accepted
by the nexus-of- contracts theory of the firm, neverthel essthe distinction between intra- and inter-
firm transactions is useful. ™2

Thenexus-of- contractstheory of the corporation isnot acomplete solution to the problem
of defining the bounds of the TGF. Those who focus on the nexus- of-contracts theory mugt, asin
the transactions theories, define which contracts are inter-firm and which are intra-firm.
(Easterbrook and Fishel). Indeed, Demsetz adopts a “firm-like’ organization description to
address contracts. Intra-firm contractsare defined in variousways. A number of suggestionshave
been offered to determine which contracts are internd to the firm and not based directly upon
immediate market forces, and which are devised as part of the corporation’s hierarchy and
authority. Specidization to some degree is adopted as a characteristic of firm:-like contractsto
maintain compatibility with the theory of price. The second characterigtic of interest in the firm
contract is the expected length of time of association between the same input owners. The third
faced isthe degree of conscious direction that is used to guide the uses to which resources are puit.
(Demsetz).”®* Needless to say, other criteria can be developed to determine which cortracts are
intra-firm and which are inter-firm.

One of the moativations for introducing the TGF is that an increasing proportion of the
transactions in the production chain are defined by contracts rather than smple transactions in
goods and services or smply by “reationships” Criticdly, contracts carry an increasingly
important burden in capturing and assigning the IPR vaue of the biotechnological innovation. In
addition, theincreasing complexity of reationshipsamong dl participantsin the production chainto
bring al participants“in ling” depends on enforceable contracts. Thus, it is naturd to think of the
TGF as contract based. The TGF, as anexus of contracts, provides the abstraction upon which
legd and economic andysis may be focused, the firm's behavior and its consequences may be
assessed, and the complement of motivations of amyriad of participants can be identified.
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The nexus of contracts within the organization specifies the nature of resdud cdlams and
alocates the steps in the decison-making process. Contracts divide and alocate rights. The
contracts are supplemented by implicit understanding, by custom, and by the common law of
contracts. (Cheung 1983). The decison process is comprised of steps such as initiation of
proposals for resource use, ratification of the choice of decisions, executing the decisons, and
monitoring performance and dlocating rewards. (Famaand Jensen). In a complex organization,
the decision-making process is pread among various agents.

Private ownership cedesto firm participation when contracts are used to parcd out rights
lessthan full ownership. When aresource’ sowner, including the owners of labor, becomespart of
the TGF, the owner isnot required to sall theresources. Rather, the ownersretain somerightsand
the contract becomes a*“ structured document” between the owner and the other party. (Cheung
1970). The owner agrees to follow directions rather than determine an independent course of
action based on market price observations. (Cheung 1983). Note also that paymentismadeona
different bass, a basis that may not depend at dl upon the vaue of the biotechnol ogy-based
property sale. Commaodity market prices do not directly guide the resource owners.

Contracting attempts to add certainty to transactions and relationships. To the extent that
corporations are a nexus of contracts, the vaue of the arrangement will depend on the certainty
brought to thefirm. If uncertainty can be reduced by bringing the contract within thefirm, costs of
enforcement may be reduced. The role of shirking, cheating, and opportunistic behavior may
suggest that contracting should be brought within the firm (Williamson 1975, Klein Crawford and
Alchian, Demsetz), dthough the importance of such factors in firm crestion is not universdly
accepted.  (Cheung 1983). These very forces suggest the existence of a TGF, athough not
necessarily in corporate form. Cogts of monitoring play aprominent rolein the TGF and certainly
playsan increasingly important rolein TGF contracts. Beyond merely formalizing transactions, the
nexusof contracts and subsequent incorporation of contractsamong ownersand agentsinthe TGF
may be viewed as an dlocation of decison management, decison control, and resdud risk
dlocation. (Famaand Jensen). In addition, information needs may be interndized by contractua
arrangements and the bounds on bounded rationdity may be improved.

The Modern Corporation: Modifications and Other Theories

The view of the corporation as a nexus of contracts is not universaly accepted without
reservation. The role of contracts and of corporate law is the subject of consderable current
debate. (Clark, Eisenberg, McChesney, Bebchuck, Coffeg). A corporation is subject to the
statutory laws of incorporaion and judicidly determined law. The nexus-of-contracts purists
(“contractarians’) would deem the incorporation laws not very significant in the theory of the firm
because the essence of the corporation is determined by the private contracts that can, with the
complete freedom to contract afforded under law, modify the relationships otherwise assigned by
incorporation law. To the contrary, other commentators (“anti-contractarians’) hold that the
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essentid satutory laws, that is, theruleslaid down by the state, cannot be modified or abrogated at
will, at least without bounds. Thus, the freedom to make contracts about the corporate form is
limited. (Bebchuck, Eisenberg, McChusney).

The anti-contractarians view of the corporation would distinguish the TGF asafirm with
corporate characteristics from the view of the contractarians because the anti- contractarians hold
that the corporate form is more restricted than isthe case of acorporation that ismerely anexus of
private and independent contracts. Becausethe TGF isnot acorporation, any restrictionsimposed
by the fact of incorporation do not apply. The TGF, despite its lack of corporate form, fits well
with the nexus of contractstheory but not so well with the anti- contractarians view of corporations.
All of thisgivesguidanceto using the TGF asan andytical tool to assessthe behavior of the TGF as
anexus of contractsin the production chain.

One st of internd firm codtsis identified as agency codts. (Jensen and Meckling). The
contractsin the nexus of contracts are not costless. Structuring, monitoring, and bonding a set of
contractsamong agentswith conflicting interestsisnot costless. Agency costsasoincludethevaue
logt from the codts of enforcing contracts. (Jensen and Meckling). The tota agency problem
includes decis on management, decision control, and residud risk bearing (Famaand Jensen) and
organizationa efficiency must address the combination or the separation of the three. These
characteriicsarevery evidentinthe TGF. A considerable vaue rests onthe network of contracts
incuding contracts dividing rightsin the biotechnol ogy- based product, contractsregul ating theflow
of product through the chain, and contracts relaing to the alocation of risks and benefits, among
many others.

Thetrust metgphor for the corporation, inwhich somethingishddintrust for ancther, isthe
subject of current debate among lega scholars. The corpus of the trust, the corporation’s assets,
are held in trust by management for the beneficiaries, that is, the owners. (Kornhauser). The
goped of the trust theory of the firm is that the fiduciary duties of loydty and care imposed on
corporate directors and officers can be explained by thefiduciary duty of atrusteetothetrust. The
drawback of the trust model is that it is not possible in the context of modern corporations to
rigoroudy identify the parties involved. Because complete freedom to contract would defeet the
trust structure if obligations and duties could smply be contracted away, supporters of the trust
theory ingst that certain corporate characteristics cannot be contracted away. Thus, a set of
mandatory rules remain for corporate firms. (Kornhauser).

Formally, the TGF probably will not reflect the trust theory of thefirmwell. However, the
difficulty itsdf isingructive. Does the TGF have no participants that hold a high duty to other
participants? Isno duty of loyaty and care owed to anyone by anyone ese? Theseare important
issues in both law and economics. In larger terms, some commentators would argue that such
obligationsshould exist. At present thosewho owetheduty are not well-defined. Introductionand
andysis of the TGF may provide aframework upon which those vaues can be built in the context
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of corporate theory and by which the concerns of those with reservations about how biotechnology
innovations are affecting the agricultura industry, especidly farmers.,

While many writers in the law and economics of corporate theory ascribe to a“ neutral”
view of corporate contracting, accepting the fundamenta belief that the multitude of independent
contracts each of which ismade with theintent to maximize some function, more focus has recently
been givento the externalities of contracting in corporations. (Klausman). Even those who accept
the contractarian corporate model neverthelesslook beyond the corporation to seek consequences
fdt by non-partiesto the contracts. (Klausman). Asdiscussed intransactionstheory, the TGF may
serve to identify these externdities.

The corporation is dso a sructure that assgns and focuses resdua clams. In a
corporation, only the shareholdershaveresdud clamswhileadl other participantshave only dlams
set by contract not directly and ingtantly bound to the ultimate market- based returns on the product.

(Famaand Jensen, Jensen and Meckling). If the TGF were acorporateform, it might tend toward

theinterna organization suggested by the agency problem. For example, costly control devicesto
make sure that important agents act in the best interests of the organization may be solved by
assigning themresdud vaueinthefirm. (Famaand Jensen). By so digning motivationsand duties,
costs can be reduced. However, inthe TGF, the methods typically used for resdua dlocationin
corporations - the assgnment of ownership interests that carry residud rights - is not directly
possble. The TGF should be andyzed to see how and to what extent agents are identified as
particularly important, including their capacity to increase costs by undesirable actions, and how and
to what extent mechanisms are devised to reduce such costs.

The Firm as a Product of Its Environs

While the transaction- and control-based theories of the firm are narrowly focused on
transactionsand identifiabl e relationships, another view of thefirm recognizesthet the organi zationa
sructure of thefirm and corporate Strategies depend upon the market structure environsof thefirm
(Caves). Strategic choices and particularly structura adaptation are of interest to the rationale of
introducing the TGF view of the production chain whichis, in totdity, the market set in which firms
exist and act.

The firm environs theory of structure and strategy adso addresses the issue of firm
boundaries and thus the definition of the firm. Caves, treating the issue as a normative one, asks,
given the digtribution of strategies and structures actudly observed, “has the boundary between
adminigtration and the market” been optimally located? The " organizationd production function”
relatesto control mechanismswithin the firm, control and the optimd flow of information within the
organization, and the multiplication of hierarchicd levelsasit relatesto afirn' sefficient overal sze.
Technology and competition affect organizationd structure as, for example, increased competition
imposes tighter control mechanisms within the firm.
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One of the mgor observations about firms and markets is how the firm is sructured
interndly. Prototypica structures can be divided into functiond and multi-divisond for complex
firms, each with advantages under differing circumstances. (Chandler, Williamson 1970, Caves).
The functiondly specidized firmisdivided into departments each with aspecific function adding to
the overdl operation of the firm. The multidimensond firm is organized into divisons sarving
different markets, each of which incorporates functions needed to carry out its mandate. This
dichotomy may be gpplied to the TGF and, asaconsequence, the character of the TGF and itsrole
in the market may be clarified. In broader terms, theories may relate the overdl form of the
business enterprise to economic efficiency generdly. (Cotterill).

In addition to market influences on the TGF, the introduction of the TGF into the
production chain modifiesthe sze and organizationa structurein the production chain. Because of
this, the market environment (production chain) is changed dramdticdly. The latter change is
expected, by Caves observations, to have a significant impact on the TGF s own structures and
drategies. Thus, the overdl production chain, including the TGF, is the product of atwo-way or
creular exchange of influences.

A consequence of the TGF, withitsinterna organization extending over multiple stages of
the production chain, istheintroduction of transfer pricing as a substitute for direct market pricing.
Much has been made in defining afirm of the remova of transactions, contracts and relationships
from the market pricing system. Interndly, these same transactions, contracts and relationships
must be measured in some fashion to determine many of the same characterigtics that the market
would impose, such as adequate performance, codts, efficiencies, etc. Onceincorporated into the
firm, aninternal system for imposing discipline may be assgned to trandfer pricing.  Organizationa
gructureinfluencesthisinternd pricing mechanism whereincomplete contractsexist and when new
agreements must be negotiated periodicaly. (Grossman and Hart, Holmstrom and Tirole). For
example, if unitswithin the organization are dlowed to bargain for pricesinternaly, or dlowed to
consider outside transactions to replace interna transactions, “management” may face discipline
akin to market disciplines. (Holmstrom and Tirole).

Participantsin the TGF bargain for their rolein the firm, but not in an open market setting.
Their bargaining postion inthe overal market may not be clear. To the extent that the TGF relates
each bargaining processto al others, some organization can be brought to the process. Options,
and thelack thereof, may beidentified for each participant. 1nany case, thetransactions, contracts
and relationships among participants in the production chain are greetly complicated by the
introduction of the IPR vaue aspects of biotechnologicaly innovative products and the usua
disciplines of the market place are subverted. The TGF is a mechanism by which some of the
issues of market replacement may be collected and addressed.
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Separation of Ownership and Control

Investigationsinto the theory of the firm began to diverge from the smple transaction cost
format during the decade of the 1970s. (Demsetz). Attention began turning toward the issue
raised by Berle and Means - the separation between ownership and control - with theimportant
differencethat, unlike Berle and Means, the task became one of understanding how firms organize
to resolve the problem. Commentators began to raise issues such as mord hazard andyss,
shirking, and opportunism not easy to explain using only transaction cost considerations and
increas ng attention was given to the problem of achieving incentive dignment of participantswithin
the firm. (Demsetz).

Ownership and control issues have directly and indirectly raised anumber of issuesin law
and economicsthat have been developed into firm theories. The most well known isthe principle-
agent modd of the corporation in both law (Easterbrook and Fishel, Brudney) and economics
(Fama 1980, Fama and Jensen, Jensen and Meckling), not separately addressed in this paper.
Generdly the principle-agent model has led to two themesin the literature. Onethemeisthat the
centra issue in corporate law and economics is to reduce agency codsts by devisng methods to
keep those contralling the corporation to the task of managing the firm for the benefit of the owners,
the shareholders. A second theme isthat the primary god of the public corporation should beto
maximize shareholders wedth, leading to the question of relative posdtions of firm owners and
resource owners. (See, e.g., Greenwood).

Private ownership meansthat each input owner can produce and market the goods, sdl the
input outright, or enter into contractua arrangements and surrender the use of the input to an agent
in exchange for an income. (Cheung 1983). The firm is a third option to this choice set. The
entrepreneur or agent with alimited set of rights can, by contract, direct production without adirect
reference to the price of each activity asif it were amarket. (Cheung 1983). The reason that a
private factor owner would surrender the rights over the alocation and use of the factors of
production is, under transaction cost theory, to reduce transactions costs.

Another implication of the separation of ownership and control, aso related to the problem
of contracts and the uncertainty of nonperformance, isthe problem of gppropriation from owners.
When an asset isowned by one entity and rented to another, the owner wishesto obtain quas rent,
that is, the value in its next best use to another renter. (Klein Crawford Alchian). If conditionsin
the market are such, however, that no dternative exists, the renter can appropriate the owner’s
quas rent becausetheowner’ sdternativeisnil. Restricted useassetsare particularly subject tothis
behavior. If the quas rent on one asset is closaly tied to some other particular asset, both assets
will tend to be owned by the same party. (Klein Crawford Alchian). Opportunistic behavior by
renters presents asmilar problem.

Separation of ownership and control isarecurring TGF theme. Separation of ownership
and control occurs in the product itsdf when ownership rights are unbundled in limited-rights
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trandfers. Control over the use of a product has become common for many biotechnological
products, and is a centrd issue in the capture of IPR vaue. In a somewhat more traditiona
assessment of separation of ownership and control, many observersand participants are concerned
with the separation of ownership of factors of production from their control by non-owners. (See
Hamilton 19944). Introduction of the TGF providesafoca point for theseissues and an example
of solutionsto the problems. How TGFF sol utions compare with those suggested by current theory
is unknown at present.

Reactionsto the principa- agent formulation of thefirm and the agency cost and shareholder
primecy principals asociate with it have lead to proposds for modification, primarily in lega
scholarship.  Commentators in the “communitarian” or “progressve’ school of corporate
scholarship advocate the position that corporate directors, thosein the control category, should be
required to serve not only narrow shareholder wedth maximization gods but also those of other
stakeholders such as employees, the corporation’s customers, creditors, and others. (Coffee,
Greenwood, O’ Connor, and Spoerl).

Another dternative to the principa-agent and the progressive formulations has recently
been suggested by Blair and Stout. A “team production” view of the firm, more specificdly the
corporate firm, posts that al participants in a production process are team members. The team
members are required to give up subgtantid rights, including property rights over the team’sjoint
output and team inputs such as financid capitd and firm-gpecific human cepitd. Therights are
surrendered to alegd entity created by the act of corporation. Thedigtinguishing concept isthat the
asstsformerly belonging to team members now bel ong to the corporation. Theboard of directors
is in complete control of the use of the assets and dlocation of results of production. The
corporation is, importantly, a*mediating hierarchy” that mediates disputes among team members
about alocation of resultsof production. Blair and Stout propose the team production theory asan
dternativeto the principa- agent anayssthat focuses on the difficulties of drafting explicit contracts
that keep agents faithful and the property rights anadlysis that proposes that contracting problems
may be overcome by giving ultimate control rightsto one party to the contract through ownership.

The TGF is amenable to andyss under the progressive or communitarian theories of the
firm because one of its purposes is to identify what is hgppening in the production chain and how
each participant’ sinterest istreated. The normative and pragmetic basesfor the progressivetheory
aoply tothe TGF. Infact, aconsiderable part of the debate about biotechnologica innovationsin
agriculture and theway participants are treated by the system used to capture | PR vaueisfounded
on the very issues giving rise to new corporate theories. While the team production theory
addresses the important surrender of rights issues incorporated in the TGF, its dependence on
complete surrender of property to alegd entity does not fit well with the TGF as formulated under
present circumstances.
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| nstitutional Contributions

While theories based on the rationdity of economic actors with maximizing objectives
dominate much of theliterature on firm theory, economicsand legd scholarstake other viewsof the
firm that provide aframework for andyss. The broader view of the firm includes factorsthat are
not incorporated into many theories, factors based more on human behavior and its consequences
as driving and shaping forces than on the cdculus of maximization.

The higory of inditutional economicsisrich and changing and only a note on more recent
formulations of behavior-based views of thefirmisgppropriate. In hisreview of Chandler’ s1990
overview of business enterprise growth and development, Teece notes that Chandler’ s work is
shaped by the commanding thesisthat the businessfirm and its managers are not merely reacting to
broader technologica and market forces. Rather, they are shaping technologica development and
market outcomes. Firmsare not smply agents of the market. Markets are dso agents of thefirm.
Genedly, inditutional economics places weight on factors of human behavior, particularly habit,
and avoids characterizing adl human economic behavior as nothing more than rationa caculation.
(Hodgson).

A variant of inditutiondism is the view that the process by which a firm is created and
designed may initsdf affect thefind formulation. (Williamson 1988). Although economic and legd
andyss may dictate that afirm of agpecific kind will exist in a defined set of environs, the process
by which the firm arrives a its find form may yidd a different result.  While the propostion that
process matters is widdy ressted, Williamson deems it important. The issues surrounding the
changes in agriculture brought about by biotechnologica innovation suggest that the process of
business, economic and legd innovationistied to process more directly than denovo conversonto
the mogt efficient find arrangement.

Both indtitutionaism and process theories of thefirm areimportant with the introduction of
the TGF. Our view that the human dement in thefirm suppliesthedementd but extremedy complex
motivationsthat, in concert and in conflict, drive thefirmto do what it doesisaprime candidate for
indtitutional economic analyss. If, for example, the entire industry were to be structured anew
without antecedents, a much more efficient structure for a TGF may be indituted. It may take a
form that is unacceptable to current participantsor, for that metter, to the public & largeif “farming”
becomes unrecognizable and “farmers’ as presently imagined are no longer an integra part of the
food and fiber producing industry. The processmust takeinto account tradition, particularly that of
thefarming tradition. Even more basic, however, istheingtitution of private ownership of resources
inagriculture. Asnoted previoudy, thisownership of not only the product and its PR value, but of
the factors of production, shape the TGF. Full appreciation for al applications of theories will
provide a richer and more understanding observation of the profound changes occurring in
agriculture,
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Further Research

Itisclear that the TGF as hypothesized in this paper needs definition. Productiveresultsto
that end may be obtained by selecting a TGF candidate in a production chain now subject to new
business and contractud arrangements occasioned by the introduction of a biotechnology-based
product and dtrategies to capture the IPR’ s value. With that construct, it will then be possible to
identify the participants, transactions, contracts, relationships, ownership, hierarchies, and other
characterigtics that define a TGF. With a particular TGF introduced and defined, analysis may
proceed using the powerful tools and theories founded in the concepts and theories of the firm.

TGF theory itsdlf requires further development, whether in close association with chosen
exiging theories of the firm or by formulating a new theory. Andyss will show which existing
theories are most useful when applied to the TGF. Legd and economic andyses of the TGF may
apply and extend current anadytical methodology. Some of the mgjor legal and economic issuesto
be addressed are evident from debates surrounding the introduction of biotechnology-based
products and associated business arrangements that are changing agricultural production and
digtribution. Others will most certainly be discovered in the course of further research. TGF
research can range in scope from macro-issues to the specific transactions, contracts and
rel ationshipswithin the TGF and transactions, contractsand relationships associated with the TGF s
position in the reconstructed production chain.  Organization theories a the boundary of law,
economics and sociology will provide fruitful sources of ideas and methodologies.

The TGF lends itsdlf to policy andysis by defining issues that are of concern to policy-
makers and others, issues such asindustry concentration, price discovery problems, the growth of
integration and contract farming, diminutionin thetraditiond rolesof farmer producers, subgtitution
of markets and market-determined pricing with interna and hierarchica decisons, and many others.

In generd, the public and policy-makers tend to view an industry as a smplified personification.
For example, “biotechnology,” despite the variety of methods, results, productions and
introductions, may be thought of as a single phenomenon, as evidenced by generd opposition to
geneticaly modified productsregardiess of the product or its characteristics. A carefully concelved
TGF, asa“ personification of theindustry,” can provide aresearch tool withwhich toisolateissues,
examine firm and participant behavior and the consegquences surrounding biotechnol ogy- based
production, and identify specific conditions or arrangements causing the most concern.

Findly, participants in the production chain can benefit from a clear expodtion of the
character of the production chain and the participants roles. Therdative postionsof participants
can be compared and the forces adjusting positionsin the production chain may be dlarified. Those
who are not satisfied with the role to which they have been reegated may usethe TGF andysisto
devise waysto improve their position or change the structure of the TGF to their advantage. The
TGF may be used as a dtrategic planning device by individua participants or by the collection of
participants making up the whole of the TGF.
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The TGF, dthough introduced as a hypotheticd firm with somewhat undefined
characterigtics, can, with care and imagination, be used to advance our understanding of the
profound changes occurring in agriculture and addressissuesthat will define agriculturewdl into the
next millennium.

Endnotes

1JamesR. Baardais an attorney with The Ackerson Group, Chartered, Washington, D.C.

?K rebs, David, and Michagl Spence. 1985. Modélling the Role of History in Industrid
Organization and Compstition. p. 274. In George Feiwel (ed.) Issues in Contemporary
Microeconomics and Welfare. London: Macmillan.

$Much productiveliterature about the firm has hed, implicitly in earlier yearsand explicitly in
recent years, an objective of combining law and economics disciplines. Part of this grew as a
natura consegquence of the Law and Economics movement in the last 30 yearsor so. [n addition,
however, severa direct thrusts on the issues of the firm have occurred in the Law and Economics
movement.

*Even undisturbed and wnused resources may move from the line to the first level of
enterprise by the mere fact that it is*“owned” when some entity asserts dominion over it.

*This, too, showsthe complexity of the chain. Fina consumption does not completely end
with consumption. Rather, the products resulting from fina consumption such as disposd of
packaging, sewage, and the modification of the economicsof thefina consumer by the consumption
are dso part of what has become an endless chain.

®Needlessto say, the connecting linesas dravn only between serid firmsin the chain do not
represent dl interactions. However, for purposes of exposition theonly necessary interactioninthe
chan iswith adjoining firms

"The definition is formulated in terms of transactions, contracts, and relationships. In so
doing, | am implicitly asserting that the three concepts collectively are necessary and sufficient to
completely define any firm. The term “transaction” has the broad meanings usudly prescribed in
firm theory and the economic and legd literature on the subject. “Contract” includes explicit
contracts, implicit and quasi- contracts, incompl ete contracts, and contractswith termsassigned by
contract law. “Reationship” includes issues of control, management organization, hierarchies,
motivations, continuity, and other characteristics of afirm not easily captured in transactions and
contracts.

#Thisis the primary reason that “relationships’ is added to transactions and contracts as
defining features.
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Williamson (1988) asserts that the delay in operationaizing the transactions costs theory
because the burdens of “microanayss’ of transactions was one reason Coase's firm theory
languished for three decades. The“microandyss’ of every possible transaction to determineits
cogsisformidable.

191 theory, of course, they may be part of a bargaining and marketing system. (Coase
(1960) and the plethora of offshoots, e.g., Hovenkamp (1990), Regan, and Eastman). The TGF
provides a forum for identification and discusson by bringing the issues into the locus of a firm
andyss and the transactions, contracts and relations within the firm, and darifying those between
the TGF and others.

n sgnificant ways, legal corporation theory has advancefar beyond economic theoriesof
the firm and represents the frontier of creetive firm theory development.

21t may aso be noted that the Coase theorem suggests further problems defining the
digtinction between inter- and intra-firm transactions in law and economics. (Eastman, Coase
1960, Coase 1988, Hovenkamp 1990).

BAccording to some commentators, investigation of the economics of contractud
arrangementsleadsto the conclusion that Coase' sfirm concept relatesto the choice of contractsto
include in the corporation.
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