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Abstract

In this paper, we explore how contract structuiiefisenced by relational capabilities developed in
cross-boundary innovation-based relationshipsfebifg from other studies, we focus on the
organizational positions, roles, and responsibditf the parties involved. We hypothesize that as
technical personnel gain contracting experiench wit exchange partner, their focusvatue creation
supports the establishment of trust-based reldtipasand operational routines that cause subsequent
contracts to become less detailed. We also hypizth¢hat administrators responsible for contragtin
because of their focus @alue capture, primarily accumulate joint governance experieaicd establish
negotiation routines which cause subsequent cdattadecome more detailed. Analyzing the
monitoring terms and intellectual property termoifporate sponsored university research agreements
we find support for both of our theoretically-graied hypotheses.

Key Wordsfor Paper: Contract Structure, Relational Capabilities, Spoed Research Agreements



With the enhanced breadth and depth of knowledgeined for innovation, corporations no
longer are able to limit their search for relevenowledge to internal sources (Ahuja, 2000; Cohen &
Levinthal, 1990; Dussauge, Garrette & Mitchell, @D0Accordingly, many firms are establishing cross
boundary agreements to access the expertise @robses at external organizations (Chesbrough, ;2003
Duysters & Hagedoorn, 1996; Inkpen & Dinur, 199&)etermining the appropriate contract structure,
and managing the terms of the agreement as theg®mships evolve, is an important contributor to
success in such cross-boundary activities (Sam28@4; Arino & de la Rorre, 1998; Doz, 1996; Ring &
Van de Ven, 1994). Most of the extant researchthenevolution of inter-organizational agreements
implicitly assumes a unitary decision-maker in goaace design and selection. However, it is quite
common for cross-boundary innovation-based relatigss to involve multiple decision-makers (Cyert &
March, 1963; Zajac & Olsen, 1993). At a minimumstheelationships have administrative and technical
personnel simultaneously engaged in developingytiegng, and implementing cross-boundary actisitie
(Argyres & Mayer, 2007). Thus, there is a needutther explore how these multiple- cross-boundary
ties affect the design of contracts as the relatignevolves.

Two streams of thought have emerged in the coimigaditerature regarding the effect of prior
ties on the development of contract structure ossiboundary agreements. One stream maintains that
relationship-specific learning occurs during theliementation of tasks resulting in the developnunt
trust and operational routines (Doz, 1996; Dyeri&g8, 1998; Eisenhardt & Martin, 2000; Zollo, Reuer
& Singh, 2002; Zollo & Winter, 2002). Such relatal capabilities, stemming from increased knowledge
about exchange partner character and activiti@sthen substitute, to some extent, for formal @wiing
leading to less detailed contracts (Dyer & Chu,£@Bulati, 1995; Zaheer & Venkataraman, 1995). The
second stream examines relation-specific learningcgsses and suggests that, through repeated
contracting, firms learn to better manage allianagsn broader awareness of potential transaction
hazards, and devise more suitable governance tsitesq(Anand & Khanna, 2000; Arino & de la Torre,

1998; Poppo & Zenger, 2002). This stream contéhds repeated ties result in “learning to contract”



which complements and extends formal contactinglibgato more detailed agreements (Argyres,
Bercovitz & Mayer, 2007; Mayer & Argyres, 2004)The empirical results from these studies have been
mixed leaving the debate regarding the effect wirpelationships on contract structure unresolved.

To advance this debate, the current study seedgaiain how the involvement of personnel from
multiple organizational units influences contraamplexity in cross-boundary, innovation-based,
relationships. We submit that contracts governimgsé cross-boundary relationships reflect relationa
capabilities developed between contracting partbased on the organizational position and the psima
roles and responsibilities of the exchange pantieslved (Argyres & Mayer, 2007; Faems, et.al., 200
Ring & Van de Ven, 1994). We hypothesize that aknieal personnel gain contracting experience with
an exchange partner, their focuswatue creation supports the establishment of trust-based relstips
and operational routines, both of which cause syEs® contracts to become less detailed (Lepa,,et
2007; Priem, 2007). However, we hypothesize thahiaidtrative personnel and their legal counsel,
because of their focus amlue capture (i.e., appropriation and risk management) pringagitcumulate
joint governance experience and establish negmtiatbutines, which cause subsequent contracts to
become more detailed (Daft, 1978; March 1994; RefzPuranam, 2009). In regards to contract detail
or complexity, we take a more fine-grained appradetm most prior research and focus on the nature o
the contract provisions (e.g., specific contenfirdjng monitoring and intellectual property rightajher
than the presence or absence of provisions (Faenak, 2008). Furthermore, we limit our hypoibed
relationships to innovation-based agreements, rézimg that in this context the uncertainty of the
outcomes encourages contractual provisions thahasige monitoring of behaviors as opposed to the
monitoring of outcomes more common in transacti@geeements (Eisenhardt & Martin, 2000). We test
this theoretical reasoning using data from cormosggonsored university research agreements. Taking
advantage of the multi-point contacts of these shlmmindary agreements, this study examines how
relational capability established across two orgational units relate to the specification of moriitg

and intellectual property (IP) rights. Our empitiftadings support our hypothesized relationships.



Our study makes three significant contributionthresearch literature. First, we contribute to
the relational capabilities literature by linkirtgetprimary roles and responsibilities (value coratind
value capture) of two aspects of the relationsta@phical and administrative/legal) to three types
inter-organizational relational capabilities (trustutines, and governance skills). Secondly, we
contribute theoretically and empirically to the trating literature by positing and showing that
relationships between personnel in these two orzgéinnal units have opposite effects on contractual
formalization (i.e., detail or complexity). Emmially we are able to decompose the effects of ieahn
based relational capability and administrative-daséational capability, while controlling for
transaction, organizational, and investigator lattes. Finally, we present refined measures afismo
monitoring and intellectual property rights contteat clause content, which provide a richer
understanding of how contacts are explicitly spedif

We begin by reviewing the relevant literature anglspnting our main theoretical arguments and
specific hypotheses. Next, we detail the reseancitext, describe our data and methods, and explain
results. We conclude by discussing the implicatiaml limitations of the study and providing
suggestions for future research.

THEORY DEVELOPMENT AND HYPOTHESES
Innovation and Relational Capabilities

Kogut and Zander maintain that an organization'pacity to be innovative rests both on
available stocks of knowledge and “in the orgamjziprinciples by which relationships among
individuals, within and between groups, and amorggwizations are structured” (1992, p. 384). Furthe
an organization’s capability to benefit from inntiea is linked to success in both value creatiod an
value capture (Bradenburger & Stuart, 1996; Pit@li®9; Zajac & Olsen, 1993).

Given the size and complexity of many organizatighe stocks of knowledge and organizing
principles relevant to innovation are differengiatlispersed within and across organizations as dhey
held by specific groups and individuals based airttlepartmental affiliations, professional rolaad

organizational responsibilities (Dougherty, 1992ai8 1996). This knowledge and task specialization



engenders differentiation that is expressed asatiami in key attitudes and behaviors (Lawrence &
Lorsch, 1967). Roles in formal organizations aeel to identified social positions and, followiniget
“logic of appropriateness,” are associated withcjerules for behavior (March 1994). Based bage
roles and responsibilities organizational membegsebbp distinct cognitive understandings, which
influence what information they focus on as thesnptete their assigned tasks as well as the cowncissi
they draw from their experiences (Dearborn & Sini#58; Melon, 1994; Tyler & Steensma, 1998).

Because of their assigned organizational tasksjrastnative/legal and technical personnel play
different roles in the innovation process. Admirasirs are the experts with regard to organizationa
arrangements and are more likely concerned witlegmnce problems and new developments that apply
to these problems. Value appropriation is a cémwacern of these individuals (Granstrand, 2000).
Technical personnel are the experts on the orgémigs scientific core and generally focus on
technology acquisition and development; the emghission value generation (Daft, 1978; Reitzig &
Puranam, 2009). Diversity in work assignments Itesu the development of different bases of
knowledge and routines related to the synthesiglieérse stimuli as administrative and technical
personnel focus on their assigned tasks (Utterlle®K], Faems et al, 2008). These stocks of kn@eled
evolve as relevant tasks are learned contributing firm’s dynamic capabilities (Teece et al., 1997
Tyler, 2001; Zollo & Winter, 2002).

Relational capabilities are particularly importantthe use of cross-boundary agreements to
access technological expertise (Dyer & Singh, 19B8ce, 2007). The relational capability of an
organization refers to its ability to interact wahd manage inter-organizational relationships ¢haoni
& Lipparini, 1999). Relational capabilities, likether capabilities, are developed via prior related
experiences (Eisenhardt & Martin, 2000; Teeceglefl997; Zollo & Winter 2002). Research has smow
that a history of cross-boundary cooperation cailitf@e learning, leading to relational capabiligsed
on selected features of the relevant inter-orgdioizal tasks. There is evidence that specificrieay
processes are at work at different levels withid across organizations; integrating and institutimmng

are the most critical at the organizational levhllgvinterpreting and sense making are the keygeses



at the individual level (Inkpen & Dinur, 1998). Teecritical learning processes can be expecteektdtr
in administrative and operational routines assediatith the characteristics of the tasks involvgdigon
& Winter, 1982; Zollo & Winter, 2002).

The relational capabilities literature has posiied distinct forms of learning related to partner-
specific relational capabilities — learning abqdi: exchange partner beliefs and expected behé&wor
trust), and (2) operational and administrative ireeg and advantageous inter-organizational practice
First, through repeated interactions, transactaxgners gain familiarity with one another, buildgmal
ties, and generate confidence in the goodwill airtlpartner resulting in [inter-organizational] gtu
(Gulati, 1995; Zaheer & Venkataraman, 1995). Smekt, “produced through interpersonal interactions
that lead to social-psychological bonds of mutuainms, sentiments, and friendships,” (Ring & Van de
Ven, 1994, p. 93), forms a relational capabilitytteerves as a means to deal with uncertaintyt@r-in
organizational relationships. Second, through reggkénteractions, partners can develop an enhanced
understanding of the managerial procedures, org@ngystems, and problem-solving processes of their
partner (Nickerson & Zenger, 2004). Based on teiationship-specific knowledge, the exchange
partners can then devise and refine inter-orgdbizalt routines that have the potential to smooth
interaction patterns and raise exchange effici¢bger & Singh, 1998; Zollo et al., 2002).

Relational Capability and Contract Structure

Contracting research has considered the evolutotrust, the routinization of operational
activities, and the development of governance mwistin the context of recurrent contracting (R&g
van de Ven, 1992). This literature recognizes éiationship between the execution of an agreen®at a
basis for learning and relational capability a®asequence of repeated ties (Arino & de la Tore88],
and has found differences in firms’ ability to ledo manage research alliances based on contrecifisp
experience (Anand & Khanna, 2000).

Against this backdrop, the effect of prior transagexperience and the development of relational
capabilities on the complexity of contracts to govsubsequent transactions between a set of exehang

partners is often debated. Some research, evajuddictors affecting contract formalization, have



emphasized the development of trust-based or m#@sed relational capabilities and assert thar pri
experience between exchange parties will leadremlaction in the use of formal contractual safeguards
(Gulati, 1995; Gulati & Nickerson, 2008). As pesirepeatedly transact with one another it is @ddim
that their expectation of opportunism (Parkhe, )J9981 their perception of exchange hazards degease
(Deeds & Hill, 1998) due to the development of trRing & Van de Ven, 1994; Zaheer &
Venkataraman, 1995) and growing co-specializatievifithal & Fichman, 1988; Teece, 1986). Thus,
the need for formal contractual safeguards alsoredses. Similarly, the development of inter-
organizational routines can facilitate coordinatikmowledge-transfer, and monitoring activities dmds
reduce the need to include detailed provisions vétipect to these items in the contract (Reuer iRoAr
2007; Zollo et al., 2002). Other research has fedusn the refinement of contracting capabilitied an
holds that formalization of contracting safeguavdB increase over time (Mayer & Argyres, 2004;
Poppo & Zenger, 2002; Ryall & Sampson, 2009). Bxge partners learn to contract as they interact,
negotiate, and revise exchange agreements over dimdeacross transactions (Argyres et al., 2007;
Argyres & Mayer, 2007; Mayer & Argyres, 2004). Imyasingle transaction, exchangartners may
encounter unexpected communication, coordinatialaptation, and/or dispute resolution challenges,
which result in learning about governance needbs&guent agreements may be refined to address the
problems identified and/or incorporate newly dedigmvernance solutions. Prior interaction may be
translated into a greater use of formal contraatlealses and a more detailed specification of ¢timtract
in subsequent transactions between a set of partner

This debate remains unresolved as the empiricaleece linking prior contracting experience
and the accumulation of relational capabilitiesdatract complexity and/or contract explicitnesnaas
mixed. While recent studies have done much toeame our understanding of what may be learned
through prior relationships (trust, routines, ovgmance skills), we propose that the missing pisce
clarification as to where in the organization thebtierent relational capabilities accumulate. The
capabilities literature suggests that organizaticapabilities accumulate differentially at diffeteplaces

within the organization depending on the organizeti task to be learned (Eisenhardt & Martin, 2000;



Teece, 2007; Zollo & Winter, 2002). Organizationdécision-makers with specific roles and
responsibilities have distinct interpretive scheamal are likely to draw different lessons from their
experiences, which may then influence contractcaire (Dearborn & Simon, 1958; Dougherty, 1992;
Melon, 1994). Specifically, contract structure ¢enexpected to reflect experiential learning (Samps
2005) associated with the accumulation of relatiarzgabilities as they evolve at multiple points of
interaction across organizations (Inkpen & Curra004; Inkpen & Dinur, 1998). If, as the contragtin
literature suggests different relational capaketiti— character insights, inter-organizational res;j
and/or governance skills — affect contract strueciarunique ways, then understanding where and when
these different capabilities accumulate is necgs&ar untangling how contract structures differ as
experience grows. We suggest that a primary do¥ehe type of relational capabilities accumulaséd
various points in repeated cross-boundary innométmsed relationships is a result of the relatoeu$
onvalue creation andvalue capture or appropriation of the players at each of thesintp.

Hypothesis Development

Technical repeated tiesTo cope with the growing level of knowledge nedo operate at the technical
frontier, innovators are becoming increasingly sglexed (Jones, 2009). As a consequence of such
specialization, the technical personnel involvedrimss-boundary innovation projects in a particular
domain are often a consistent set of technicalxpeho are then called upon to implement subsgque
projects. Through repeated interactions, the Seisrttave the opportunity to gain a deep undersignd

of each other and build strong personal ties engliiem to develop trust-based relational capadslit
Further, innovation often involves the use and gatan of tacit knowledge (Arora & Gambardella,
1994; Rosenberg, 1982). Nonaka (1994) suggedtfotheffective transfer of tacit knowledge between
alliance partners, individual relational capitalshbe developed, because the transfer normallyresqu
intimate personal interaction and a willingnesadmit limits to one’s own knowledge. While
professional training and norms in science sesthge for transfer of some aspects of technology,
competence-based trust may be required to suctlgssiaourage the transfer of more tacit forms of

technology (Chua et al., 200Baems et al., 2008). This experience of sharingkaowledge among a



select set of scientists suggests a fertile basithé development of trust between technical persb
across organizations.

In addition to trust, the intense interactions reekdo create value may lead to a greater
understanding of the operational requirements faowkedge exchange resulting in the development of
relationship-specific routines to guide the intéicats between scientists across organizations ([Byer
Singh, 1998; Zollo, et.al., 2002). Technical persa will be aware of technical problems and hdee t
expertise necessary to help solve these problech&dmpt routines that address these operationatdss
(Mayer & Argyres, 2004; Thompson, 1967). Furtlgven the professional norms of scientists, we can
expect that the technical routines and processafs eéolve will be loosely coupled with evolving
administrative routines (Daft, 1978; Weick, 1976).

Due to their technical value-creation orientatiamdividual scientists and engineers across
organizations may build a foundation of experiemrel understanding over time that makes them
increasingly confident in the technical competen€ytheir exchange partner and that their exchange
partner will not take undue advantage. Simultangotise development of relationship-specific sense-
making and problem-solving routines may reduce dioation and communication challenges (Faems et
al., 2008). Based on this foundation, technicabpenel may choose to forgo the expense of neguiati
detailed monitoring and intellectual property rglsbntractual safeguards and, because over-sgicific
or excessive formalization can interfere with tragivelopment, may even remove terms from the
agreement (Malhotra & Murnighan, 2002; Ring & Vaa Wen, 1994). As trust and/or routines are
developed, authority and control systems relatdget@mviors and outcomes can be more loosely seécifi
in the contract, and production related matters tayeft relatively open-ended (Barney & Hansen,
1994; Reuer & Arino, 2007; Ring & Van de Ven, 199J}his flexibility enables the technical personnel
to avoid over-specification of the contact, inciegsproductivity and knowledge-based resource
accumulation when the value and characteristicthef knowledge are difficult to comprehensively

specifya priori in a contact (Dyer & Singh, 1998; Mowery, OxleySlverman, 1996).



This reasoning is not meant to suggest that ssisntind engineers do not develop some
contracting capabilities associated with value wagptand governance refinement (Argyres & Mayer,
2007), but simply that because they are focusedabme creation associated with innovation—oriented
tasks, trust and operational routine-related atati capability accumulation may be most preveknt
these organizational positions (Moran, 2005). Thasstechnical personnel gain experience contracting
with one another, contracts can be expected tedsedetailed. As such, we hypothesize:

Hypothesis 1.As technical personnel gain experience contracting with each other,
monitoring and intellectual property terms will be less explicitly specified.

Administrative repeated tiesCross-boundary innovation-based agreements arerglty devised to 1)
specify parameters for value creation via scientifid technical activities; and 2) capture a portibthe
value created while managing the associated ri€ksen their well-established roles, administratamsl
lawyers tend to be more focused on the governaeceeats of the exchange than on the actual flow of
technical knowledge associated with the contraetlig; et al., 2005). In their professional ralegse
expertsare called upon to be detail oriented in regardegally formalized contracts. As the experts
with regard to legal administrative arrangemenis,can expect administrators and lawyers to brieg th
experiences with prior contractual problems to thsks and to use the lessons learned from these
experiences to avoid hazards resulting from sergmugract incompleteness. In addition, these agper
are in tune with new developments inside and oetsieé organization associated with value captude an
risk management (Daft, 1978). In this regard,t magerience that captures benefits derived from
innovation may influence how decision makers stmeesubsequent value-creating efforts (Lepak, 2007)
Further, company administrators and lawyers oftecone the primary repositories of contract design
capabilities with regard to contingency plannirige tllocation of decision rights, and dispute neonh
(Argyres & Mayer, 2007). Minimization of risk thugh formalized governance may be given priority
even at the expense of facilitating the achievenwénbperational objectives of the innovation-based

relationship (Bagely & Dauchy, 2008).
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In repeated contracting of innovation-based agreésnave suggest that company administrators,
because of their focus aalue capture (i.e., appropriation and risk management) willdhree integrating
and institutionalizing learning processes resultingjoint governance experience and administrative
contracting routines (Blyler & Coff, 2003; Inkpen @rossan, 1995; Ramirez, 1999). At this contractin
interface, these learning processes can be expdotecksult in enforcement related contracting
capabilities more so than in trust-based capadslitiThrough experience contracting with a given
exchange partner, administrators learn what tygemanitoring mechanisms and intellectual property
terms encourage cross-boundary integration anitutishalize the routines necessary for value aaptu

While the importance of scientific expertise in @esific domain limits interchangeability of
personnel in technical positions, multiple indivédsiwith general contractual knowledge may be binbug
in to negotiate administrative solutions. The ouml introduction of new participants slows the
development of the foundation of “deep understagidand social horms that can substitute for formal
governancé. With less personal understanding of and intesactiith their counterparts, organizational
administrators are apt to focus on the potentélands and use the repository of related conttacts
which they have access to identify previous issmesuntered and viable safeguards developed (Asgyre
et al., 2007; Mayer & Bercovitz, 2008). Thus, whepeated research agreements occur between two
organizations, we submit that for administratorssth repeated ties are more representative of an
accumulation of knowledge related to the formaltramting of monitoring and intellectual property
rights terms, and administrative routines rathemntirust, obligation, reciprocity and technical tie
forms of relational capability. Based on the ablwggc, we expect:

Hypothesis 2: As administrative personnel gain experience contracting with each other,

monitoring and intellectual property term content will be more explicitly specified.

! Argyres and Mayer make a similar point maintainiingt since lawyers often lack an ongoing relatigmsvith the
contracting partner, “Lawyers are less likely toareintegral part of the relationships that devedbphe operating
level and, thus, are less likely to have the kndgtepossessed by the managers and engineers diatuisvikely
to occur during the execution of the project” (200@. 1064-1065).
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METHODS
Sponsor ed Resear ch Context

In line with the growth of inter-firm alliances,rfins are establishing an increasing number of
sponsored research relationships with academigtutishs (Hagedoorn, 2002; Industrial Research
Institute, 2002; National Science Board, 2002) eShpartnerships with university academics adaiss f
in both exploiting their existing capabilities aagploring new opportunities (Cohen, Nelson & Walsh,
2002; March, 1991; Rosenkopf & Nerkar, 2081$ponsored research agreements exhibit important
characteristics, which are relatively common toeothross-boundary innovation-based agreements: a
multi-point relationship, and exchange hazards.

Multi-point relationship. Sponsored research agreements involve partisipas well as
negotiations, at multiple points. An evaluatidhsponsored research contracts provide a context fo
examining innovation where the administrators dmdyers representing the corporation serve as
“contextual influences” on scientists conductirfie thnovative activity (Gupta, Tesluk & Taylor, 200
When a company sponsors research at a universigye tare negotiations between university and
company scientists involved in the technical aspetthe relationship, and between technology-feans
personnel and corporate managers and lawyers.iallmiiscussions often occur between technical
individuals — the academic investigator (also knagnthe principal investigator, PI) and the company
scientist. The core elements of the project inidgdspecification of research responsibilities and
contributions of the exchange parties as well adimpmary monitoring and intellectual property
allocation terms are drafted at this juncture. sTihformation is then passed on to the technologysfer
personnel who meet with management and/or legalopeel from the sponsor company to finalize the
contract with an eye to broader organizational iathtmative interests. Here, umbrella agreements

codifying overall guidelines and contract terms barexpected to have evolved in both the compady an

2 The number of sponsored research contracts andoilee's associated with these contracts has bemming for
much of the past 25 years (AUTM, 2006; Bercovitz F&ldman, 2007; Graft, Heiman & Zilberman, 2002he
National Science Foundation reported that betwed80 Jand 1998 industrial support for university sgsh had
increased from 4% of academic research spendiglf and has remained above the 7% level since @évigvet
al, , 2004; National Science Board, 2002).
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the university, which then must be adjusted to esklspecific sponsored research project goalsopit f
by the technical participants and then negotiatedss all participants (Gerwin & Ferris, 2004; Rikg
Rands, 1989). The end result is typically a foromitact signed by multiple personnel e.g., than@al

Pl and the technology transfer officer or other susirator representing the university as well as
company management. In general, the statemenbiif dvafted by the scientists in both organizatiisns
attached and considered part of the formal, legia@ement.

Further, sponsored research agreements are oftemaet, enabling the exchange parties to build
their relationships and experiment with safeguant®erporated into the contract calibrated to higher
degrees of risk (Ring & Van de Ven, 1992). Reladldps may develop both technically and
administratively, as it is relatively common for academic scientist to conduct multiple researciepts
for a particular company sponsor over time. Siryilacompanies may have repeated involvement with a
particular university as they conduct numerous qutgj with multiple investigators. The multi-point
character of sponsored research agreements aléhdhei commonality of repeated interaction provides
an opportunity to explore how prior experience asrdifferent organizational units may be related to
contract design.

Exchange hazards Although corporate sponsors are increasing timeiestments in university
research, these alliances have unique charaatertbiit may present contracting challenges. Spedso
research agreements, by their nature, involve d&sgoand the generation of knowledge (value craatio
and thus may face appropriability hazards (OxI€871 Williamson, 1991). Specific investments also
commonly play a role in sponsored research agretsmeFhe funds provided for the research may be
invested in specific assets and/or the company eoayribute proprietary materials to the projectjchh
can give rise to hold-up hazards. Given these exmscabout value appropriation, terms regarding
intellectual property protection and IP ownershipe aften at the center of sponsored-research
negotiations. Measurement-related hazards may ligssae as academic scientists follow differenesul
of “timeliness” and record-keeping than is comman the private-sector (David, Mowery &

Steinmuelller, 1997; Thursby & Thursby, 2000). $Aeh, monitoring and reporting is often anotheafoc
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point of discussion when sponsored research agrégsnwre drafted. Finally, exchange hazards
associated with technological and behavioral uagast can be expected to affect contract structure
(Carter & Hodgson, 2006). The potential for nunusrexchange hazards within the sponsored research
relationship provides an excellent context withihieth to examine inter-organizational relationshapsi

the evolution of contract structure, while contiradl for the hazards associated with transactigibates.

Data

To test the above hypotheses, we have collectedcintnal Industry Sponsored Research
Agreements (SRA) from a private research univemsith a well-known medical school. The university
provided access to the more than 1000 non-clines¢arch agreements that were signed between 1994
and 2005. The dataset we use for this paper sdbas a sample of 136 of these agreements pulted vi
stratified random sample selection process. Spallif, contracts were separated into categoriezda
on the number of interactions between a principalestigator-company pair. Some investigator-
company pairs have only one agreement while othave signed multiple contracts over time. Then,
agreement sets were randomly selected from eaebargtin proportion to the distribution across fihie
population of contracts. While slightly smaller dollar amount than the population, the sample is
representative in terms of the home departmenttsegbrincipal investigators.
Dependent Variables

Four dependent variables, which are drawn dirdobiyn the contract documents, are used in this
study; two to capture the explicitness of monitgrierm content and two to capture the explicitrafss
intellectual property term content. We chose toklspecifically at the monitoring and intellectual
property terms for several reasons. First, inudisons leading up to this research project, thsopeel
in the technology transfer office highlighted thése categories of terms as ones that they paiicpéar
attention to in the negotiation process. Similagiyd as documented in the literature, corporatesps
of university research also identify monitoring amdellectual property issues as central concerns

(Thursby & Thursby, 2000; Bercovitz & Feldman, 20&bmers, 2003). Second, initial reviews of the
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contracts showed that, as compared to other caésgaf contractual terms, the monitoring and
intellectual property provisions varied significignacross contracts. Third, these categorieswiaHin

the two underlying dimensions of contractual comitye(based on the coordination and enforcement
functions of different contractual provisions) sified, and held to be differentially influenced kye
presence of prior ties, in recent research (Reudrigo, 2007).

The first monitoring variable, ACCESS, quantifib level of company access specified in the
contract. Across the sample contracts, six sgecdintent terms relating to sponsor access wenedfou
These include statements stipulating that: (1)sgransor will be allowed to visit the research;g@2¢ the
sponsor will be given access to data generateddhrthe research project; (3) review meetings betwe
the principal investigator and company scientisil ve scheduled; (4) research results will be tigin
evaluated and know-how developed will be sharell;a(fompany representative will be specifically
named; and (6) a joint scientific advisory boardl bé formed. The measure ACCESS is simply the sum
of the number of the above items included in thetret® The value of ACCESS ranged from 0 to 5
with a mean of 1.43.

The second monitoring variable codes the repontewyirements (REPORTS) detailed in the
contract. There is significant variation in refpogtterms. Contracts varied by whether it was iekpt
stated that (1) the principal investigator neededaintain records documenting project activiti@y;a
final report was required; (3) interim progressamtp were called for in (4) a specific number wdttes
for the delivery of these interim reports to thersgor. The fifth clause outlined content eleméatbe
included in the reports. The variable REPORT, Wated as the sum of the above terms present in the
contract, ranged from 0 to 5, with a mean of 2.17.

The first intellectual property dependent varial®lel OCATE, measures the attention paid in the
contract to the specification and allocation o€lletctual property rights for inventions resultifigm the

sponsored research. In general, ownership of treremade by the principal investigator remainthwi

® This summation approach is limited in that it gieach clause equal weight. This is a reasonaiféeilti given no
grounded reasons for assigning different weightsaich clause.
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the University, with the sponsor being given ani@pto negotiate a license. A typical boilerplteéen
reads:

To the extent that the UNIVERSITY has title to amgw Inventions resulting from the
Research solely or jointly with SPONSOR, Sponsdregby granted, without option fee
other than consideration of the Research sponsbesdin and the reimbursement to
UNIVERSITY for patent expenses incurred prior todoring the option period, an option
to acquire a royalty-bearing license to UNIVERSIBYight in the Invention.

Where contracts differ is in

(1) the expansiveness of the option offered — & ltbense to be negotiated worldwide, exclusive,
perpetual, and does it give the sponsor sub-licegh&s?;

(2) the length of time allowed for the sponsor %ereise and negotiate a license. A basic optianse
provides for a 3 month exercise period and a 3 moagotiation period.

(3) the licensing framework laid-out — whether tmmtract sets parameters for acceptable licensgster
details a process for license term negotiationgoarspecifies that the sponsor, even if they itjtia
do not exercise the option, has a first right dfisal to the license the invention on terms negedia
with any third part§; and

(4) the number of terms included to insure thatgpensor has an unobstructed right to the invertian
warranty clause confirming that no third-party whlhve rights to intellectual property developed,
restrictions on the principal investigators riglat ¢ngage in other sponsored research projects,
specification that the sponsor owns the data gédrdarough the sponsored research, and/or the

delineation of a subset of inventions for whichaate, the sponsor is granted ownership rights.
The ALLOCATE measure was constructed by summing gberes from each of the four
categories. The scores for categories (1), (3], (@h simply count the presence of each elemeittien
contract, whereas the score for category (2) isrdeéhed by the total exercise/negotiation pericghtgd

with one point given for each 3-month interval. eNalue of ALLOCATE in the dataset ranges from 0 to

11, with an average value for this variable of 5.57

4 As an example one such right of first refusalisistates, “If Institution and Sponsor are unabkeach
agreement within six (6) months after SPONSOR ésgedcthe Option Right, Institution will be freeaéfer its right
under the relevant Patent Right to any third psrfieovided, however, that for one (1) year following termination of
negotiations with Sponsor, Institution may onlyesfSuch rights to third parties on terms and caontthat are not
more favorable than the last offer made by Insttuto SPONSOR, unless the more favorable termsanditions
have first been offered in writing to SPONSOR aitldez (x) SPONSOR has declined in writing to acdaéptoffer

or (y) SPONSOR has failed to respond to the offiéninvthirty (30) days after receiving such offer.
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The second intellectual property variable, PUBLICAN, is a measure of the publication
constraints included in the sponsored researcteagret. The publication and dissemination of resear
findings is a core value in the academic arenath Personal and societal advancement are linkégigo
traditional open science norm. Industry sponsarspntrast, often desire to limit and/or delay tekease
of new knowledge in order to use such private kedgke to secure a competitively advantageous
position. Almost all sponsored research agreeneatt&in a publication clause that sets terms lanica
these competing interests. Standard publicatiawsels generally provide the Sponsor with a short
window of confidentiality to allow for the filing fopatent applications before public disseminatidn o
research results.

Publication clause content varies in four respedtast, the allowable period for review and
delay, while typically 90 days, may be extendedha contract. Second, in addition to allowing the
sponsor to review publications, some contractsip#tat the sponsor also has the right to comneent
the publication and that such comments will be %dered in good faith” by the authors. More
substantially, the language in some contracts gesvithe sponsor with the additional right to delay
publication given concerns about content. Finalyd perhaps most constraining on the investigator’
right to publish, a small number of contracts gilte sponsor the right to require specific revisitms
articles before they are released for publicatibhe PUBLICATION variable is coded to reflect the
presence of such terms. Specified review/delajogerare coded as 1 for periods up to 90 daysy 2 fo
periods between 91-120 days, 3 for periods betvi@dn150 days, and 4 for periods greater than 150
days. The score is increased by one for eacheafetfmaining three variations — right to commeigfhtrko
delay given content concerns; and right to reqrexésions. The value of the PUBLICATION variable
ranged from 1-7 with an average of 1.68. Tablerfirsarizes the frequency of each element of the four

contract measures found in the 136 contracts inldtaset.

Insert Table 1 about here
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Independent Variables

Two different relationship history variables aredso test our hypotheses. The first variable, PI-
CO HISTORY used to test H1, is a count of the numifesponsored research agreements that the
individual principal investigator has conductedhwihe same company prior to the current contrabe
number of previous contracts between an individlaand a specific company range from 0 to 4. The
second variable, UNIV-CO HISTORY used to test H2asures the contracting experience between the
University-Company pair via the log of the numbé&previous sponsored research interactions between
these two parties. This variable is calculatechgishe full population of contracts signed by the
university in the 1994 to 2005 research periodpa#ticular company may engage in sponsored research
agreements with a number of different investigatdrthe same university. For example, in our sempl
the most active company sponsored a total of 148areh projects with a total of 70 different prpadi
investigators in the 1994 to 2005 study period.
Control Variables

Our first three control variables operationalizansaction-level attributes of the sponsored
research agreement that, according to transaatisinl@gic, may influence contract structure. Spoed
research transactions differ in terms of the cbations of the partners. It is not uncommon faoe th
sponsor to provide proprietary inputs to be usedhieyinvestigator in conducting the sponsored ptoje
For example, the sponsor may supply laboratoryngstquipment or medical diagnostic devices for
either equipment validation or investigative stsdie Similarly, sponsors may provide materials —
transgenic mice or experimental drugs — to allow itivestigator to explore new applications or test
efficacy. Contribution of such proprietary assetsy give rise to hold-up and appropriability hazaadd
thus are expected to require increased levels ofractual safeguards. We use two dummy variables
EQUIPMENT and MATERIAL, coded as 1 if the sponseoyides such an item; O otherwise, as controls
for such concerns.

We also include a binary variable, BASIC, as ancair of the technical uncertainty associated

with the sponsored research project. Technicabuainty makes it difficult to contract ex ante for
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contingencies that may occur ex post and thus neyadsociated with the adoption of less explicit
contract terms (Crocker & Reynolds, 1993; Williamsd 985y Scientific research always involves
some degree of uncertainty (Freeman, 1982; MoweRga&enberg, 1989). The uncertainty of projects
focused on basic, fundamental, scientific advancémeowever, is expected to be greater than the
uncertainty of projects in applied fields with dmmental goals. We use the terminal degree of the
principal investigator — PhD or MD — as a proxy fooject type. Conversations with technology tfans
officers suggest that faculty members with PhD degrare more likely to engage in basic researeh tha
faculty members with the more applied MD.

We include several other control variables in tistineation. First, we add the variable,
DURATION, to control for the specified period ofrff@mance (in months) of the sponsored research
project. More attention may be given to the negjimth and design of contracts that will be in fooser
a longer period of time. Second, we enter a vij@®UDGET, measuring the total monetary value of
the sponsored research project. We use the nadtgyalf this value in order to constrain the effett
outliers. Third, we include a measure of compagg as start-up or adolescent firms may behave
differently than well established firms. The val@AGE takes the value of O if the firm was stdnpeior
to 1980 (<1980), 1 if the firm was formed betwe®&8d and 1990 (3980 but <1990), and 2 if the firm
begun operations in the 1990s or latet980). Fourth, we use YEAR as a proxy for the @rsity’s
cumulative experience drafting and engaging in spred research agreements. In the period of Bitere
the university’s involvement with sponsored reskgmjects increased significantly — from less tban
in 1994 to more than 200 in 2005. This increasaciivity allowed for growth in the stock of knowlige
regarding contract design. YEAR is coded as 11886, 2 for 1997, through 10 for 2005.

We also control for Pl-related differences. Firge include CONTRACTING EXPERTISE to
control for the PI's experience in structuring, ogating and conducting sponsored research agréemen

This variable is measured as the number of noreelirsponsored research agreements (SRAs) across

® With higher levels of technical uncertainty, tetienges as well as costs associated with codjfigrms and
enforcing these terms may outweigh the benefits.
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multiple companies this faculty member has parditgd in prior to the date of the focal SRA. Exeece
levels vary considerably, ranging from O to 14 jwas engagements. Second, we control for the tyuali
or TECHNICAL EXPERTISE of the principal investigatasing a citation rate measure. This measure is
constructed as total citations within the five ypast-publication period for the papers publishgdhe

Pl in the five years prior to the commencementeffbocal SRA. Pl expertise, contracting or techhic
could translate into increased bargaining powebkmg the principal investigator to shape the dtite

of the sponsored agreement. Finally, we controbfepartmental context of the principal investigdigr
coding the PI's home department in terms of theqlage of faculty members in that department who
have PhDs. Previous research has shown that thavibetof academic scientists is often strongly
influenced by the composition of their localizedcisd environment (Bercovitz & Feldman, 2008).

Descriptive statistics and correlations are preskit Table 2.

Insert Table 2 about here

M ethodology

We test the hypotheses using seemingly unrelaggéssion (SUR). SUR allows for comparison
across models and improves the efficiency of patamestimation when the error terms for multiple
regression equations are correlated (Pindyck & Retd, 1991). If the dependent variables of irgere
are produced by a common set of factors, as weugeto be the case in the selection of contraoiger
and these factors are imperfectly captured by elyeession equation (either due to measurement @rror
omitted variables) it is likely that the residufiiem separate regression equations would be ctetkla
Thus, a SUR approach is warranted.

RESULTS

Table 3 reports the results of the seemingly utedlastimatiori. Consider first the monitoring

equations, Model 1 and Model 2. H1 and H2 are stipd in both the access and reporting equations.

The coefficient on PI-Co History is negative andngicant (p<0.01 and p<0.05 for ACCESS and

€ We also ran the analysis using OLS and tobit pfomes. Results were robust.
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REPORT respectively); when the principal investigaind the company have previously engaged in
sponsored research projects, the reporting andsat¢eams detailed in the contract are less ondfdiis
This finding is indicative of an accumulation ofiatgonal capital associated with trust or operadion
routines that allows for the substitution of infaingovernance for formal governance. Conversbly,
coefficient on Univ-Co History is positive and sifjizant for access (p<0.05) and reporting (p<0.0I).
line with H2, we find that the greater the compangkperience in contracting with the universitye th
more thoroughly reporting and access terms will deailed in subsequent sponsored research
agreements. It appears that in administrativesunépeated agreements result in greater awarefiess
potential problems (perhaps problems encounteredtlier agreements) which is manifest in more

explicit specification of contract terms.

Insert Table 3 about here

The results for the intellectual property (IP) tighquations, Model 3 and Model 4, are
summarized in the final two columns of Table 3. n€ider first Model 3 where ALLOCATE is the IP
dependent variable. Our results provide consigtepport for the relationship hypotheses, H1 and H2
As predicted, previous sponsored research actiiityin an investigator-company dyad is negativeid a
significantly (p<0.01) related to the level of IBntractual detail in the current agreement. Whaineg
between technical individuals, experience withaasaction partner may produce “trust” and reduee th
perceived need to draft explicit formal contractdowever, and as predicted in H2, the coefficiemt o
UNIV-CO HISTORY is positive and significant (p<0D00 The greater the number of prior sponsored
research agreements conducted between the unyvarsit a particular firm, the more explicit the IP
allocation terms. It appears that firms use thevkadge gained across university-company dyads to
refine and expand IP allocation terms in subsegagreements. We find very limited support for our
hypotheses in Model 4 where PUBLICATION is the degent variable. Neither prior investigator-

company cooperation nor organizational experiere® dn effect on the latitude of publication terms.
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These results indicate that the stated universiticy of protecting the academic’s right to publigh
generally supported in its contracting practices.

Turn now to the control variables. As predictedtiansaction-cost logic, transaction attributes
play a significant role in determining contractmsr In Models 1 and 2, we find that monitoringresr
are more explicitly specified in transactions whappropriability concerns are greater, such as when
materials or equipment are supplied by the sponsAs indicated by the positive and significant
coefficients on equipment, both access (p<0.001) @porting terms (p<0.05) are specified in more
detail when the sponsor contributes proprietaryipgeant for use in carrying out the sponsored resear
activities. The coefficient on material is alsajpiwe and significant (p<0.01) in both Model 1 dviddel
2. These findings support the contention that neoraprehensive monitoring requirements are included
in the contract when the sponsor supplies the tigasr with proprietary materials. Model 3, IP
allocation, also provides some support for thedaation cost logic as the coefficient on the materi
variables is positive and significant, (p<0.00The coefficient on the equipment variable, whilehe
expected direction is only significant with a orded test. It appears that the sponsor genemales a
greater effort to clarify and negotiate the allémabf property rights when they have valuableliatzual
assets at risk. Finally, within Model 4, we firidht publication constraints are greater when nealtedre
supplied by the sponsor.

For the monitoring models, our findings are alsasistent with the TCE-based argument that
technological uncertainty is associated with lemsiglete contracts. We find that access and remprti
terms are less explicitly specified in projectsttf@cus on basic research (p<0.001 and p<0.05 for
ACCESS and REPORT respectively). This relationstues not appear to hold in Model 3 and 4 where
IP allocation and Publication terms are the dependariables. While the coefficient on the basic
dummy is negative in Model 3, it is not significarito less detailed IP allocation terms are drafteén
the research project is associated with the matenteally uncertain basic sciences. This may ctfiee
increasing location of innovations in “Pastuer'sa@rant” -- breakthroughs that address fundamental

scientific questions while simultaneously havingniadiate practical implications for commercial
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products (Stokes, 1997). Similarly, publicatiomsaints appear to be determined independent of
uncertainty issues.

Contract duration has a strong and consistent teHiecoss all four models. The positive
coefficient on this variable indicates that term®g anore explicitly detailed when the period of
performance is longer. Surprisingly, we find tipabject cost has relatively little impact on conotra
design. In the one case where the BUDGET variahlews significance (Model 1: ACCESS), the
coefficient is negative. We find that company aggnificantly influences reporting requirements and
publication constraints. Younger firms negotiaggements with more detailed reporting requirements
and accept contracts with fewer publication comstsahan do older firms.

Interestingly, the coefficient on PI CONTRACTING BERTISE is not significant in any of the
four models. This finding provides further supptbrt, for Pls, it is the within relationship exjggrce,
rather than increased bargaining power accruintpeoPls broader experience, that drives the move to
less detailed contracts TECHNICAL EXPERTISE is significant only in Modédl — Access terms are
less explicitly specified for Pls with stronger @asch records/reputations. Finally, we find that
departmental context has a significant effect om tavel of publication constraints and access
requirements specified in the contract. When thera higher percentage of PhDs in the department,
more access is granted in the contract. Howeveverfgoublication constraints are written into the
contract when the Pl is a member of a departmenthths a large number of PhDs as compared to MDs.
It may be that academic norms of open science are strongly defended in these traditionally resiear
based departments. Since the university is limiteits ability to provide financial incentives ernally,
departments may carefully safeguard the opporasifor faculty to gain fame from original research
contributions (Gratft, et al, 2002).

Robustness Tests

" This finding is in-line with that of Mayer and Anes (2004) who note that, at the project managefeeal, the
predominant sources of learning were internal éodbntractual relationship.
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We adopted a summation approach in the designrodependent variables, including all related
sub-elements identified and giving each sub-elernéat term equal weight. While this is a reasoeabl
default when no grounded reasons exist for exctudgiarticular sub-elements or assigning different
weights to each contributing sub-element, we coteiliseveral robustness tests to explore some £ffect
of these variable construction choices. First,reamoved the time elements in both of the Intellakctu
Property terms. It is possible that timing considiens may be different in character than the mtmere
proscriptive/restrictive elements of these terrRer the ALLOCATE term, we recalculated the value of
this variable without the score for total exeraiggotiation period granted (i.e., dropping categdry
Our results hold for the hypothesized relationsrdpables and improve for one of the transactiost co
control variables (Table 4, Model 1). Under thpedfication, the coefficient on the equipment duyrim
positive and significant (p<0.10). For the PUBLIT®N term, the counts for allowable review period
were dropped to create a variable that focusedysofethe editorial rights given to the sponsorsing
this new PUBLICATION variable, we find additionaligport for our multi-level hypotheses (Table 4,
Model 2). The delineation of specific editoriaghis for the sponsor decreases when the principal
investigator and the company have previously erdjageponsored research projects (the coefficiant o
PI-Co History becomes negative and significant,.pSpand increases the greater the number of prior
sponsored research agreements conducted betweenitiesity and a particular firm (the coefficient
Univ-Co History is positive and significant, p<0)Ofterestingly, under this specification the cohfor
AGE loses its significance, and Pl contracting etipe and departmental composition become sigmifica
(p<0.10 and p<0.05 respectively). Publicationrietidns decrease as the Pl gains contracting esques

and as the relative percentage of PhDs in the fdmpartment increases.

Insert Tables 4 & 5 about here

We also explored the effects of using finer aceesasures. In reviewing the elements in the
access terms, it seems feasible to categorize teeses more finely by separating into two access

variables: one (Access-M), in which the sub-termes rmore squarely focused on monitoring concerns,
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and another (Access-IS), in which the sub-termsnsdedesigned to support both information-sharing
activities as well as monitorirfg. In line with the scheme used in Reuer and Arig60y), we are
effectively segmenting the access term by enfore¢mersus coordination functions. Running the
estimation with these two Access dependent vasaisleevealing. As summarized in Table 5, we find
that our results hold for Access-M, which captuttes enforcement function. The coefficient on PI-Co
History remains negative and significant indicatthgt as relational capabilities build between téchl
specialists, contract terms become less explicitevthe coefficient on Co-Univ. History is positiaad
significant underscoring the greater formalizatioh contracts given repeated interactions between
administrators. With respect to the Access-IS ddpet variable, which captures the coordination
function, only the technical effects are significas we predicted. We find no significance effects
associated with the administrators — Access sulraiés that have an information-sharing focus become
no more formalized overtime. This finding givesaence to earlier arguments that trust and opesdtio
routines related relational capital plays a stromgke in explaining the coordination aspect of gmance
(often linked to new, innovation—oriented tasks)ilattontracting related relational capabilitiesysla
stronger role in explaining the enforcement aspettgovernance. This finding is also consisterthwi
that of Reuer and Arino (2007: 313) who in theicent study of alliance contracts observe thatnigi
that have collaborated with each other in the pestot less likely to negotiate enforcement piiowis
rather, repeat collaborators are less likely topadontractual provisions that are informationahature
and are geared to the coordination of the allianc&he results reported in Table 5 suggest that a
consideration of the roles and responsibilitieshef negotiating parties, as well as the provisiontent
under investigation, help to explain what formsrelfational capability evolve in repetitive contnaait

relationships (Vanneste & Puranam, 2009).

8 Access-M includes the first two sub-elements: tiiE)sponsor will be allowed to visit the reseasith and (2) the
sponsor will be given access to data generatedghrthe research project. Access-IS capturedetimaining four

sub-elements; (3) review meetings between the ipahnvestigator and company scientists will beestuled; (4)

research results will be jointly evaluated and kdmw developed will be shared; (5) a company reprisdive will
be specifically named; and (6) a joint scientifitvasory board will be formed.
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DISCUSSION AND CONCLUSION

In this study, we argue that within the contextifss-boundary innovation agreements relational
capabilities are developed between contractingrozgéons based on the organizational positiongsro
and responsibilities of the parties involved. Wgpdthesize that trust and operational routinesnaoee
likely to accumulate between technical personnetretthe role and responsibility of the participasts
the transfer technical knowledge and value creatiwhile the administrative problem-solving skills
needed to design governance mechanisms are metg itk accumulate between top management and
their legal counsel where the emphasis is on vahmure. Our empirical tests inform the on-going
debate about the influence of prior relationshipscontract structure by showing that contract $tmeg
and the evolution of this structure, reflects tifferential accumulation of relational capital.

Our study makes three contributions to the litematkirst, we extend the relational capabilities
literature by linking inter-organizational learnipgocesses to three forms of relational capitabk(r
routines, and governance) accumulated in diffgpesttions (technical and administrative/legal) lblase
roles and responsibilities. This study draws aibertio how capabilities accumulate differentialty a
different places within the organizations dependinghe organizational task assigned. We propate t
the roles and responsibilities associated withevaheation between technical personnel resultan th
development of trust and operational routines wihitsse associated with administrative and legal
personnel, focused on value capture, result imafieement of administrative routines and govereanc
solutions. Secondly, we move the ongoing debatkedarcontracting literature towards a resolution by
theorizing and testing hypothesized relationshigsiiag that contracts are affected differently hgse
various forms of relational capital based on tHes@nd task assignments of participants. Thus, we
argue that trust and technical routine forms ddtrehal capital can substitute for formal contagtiwhile
simultaneously relational capital associated witmimistrative routines and governance solutions can
complement and extend formal contracting.

Finally, we present refined measures of sponsoritorimg and intellectual property rights

contractual terms, which provide a richer undeditam of how contacts are explicitly specified. @hgh
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careful consideration of a stratified random sangbl&36 contracts signed by a major research usiiyer
with corporations between 1995 and 2005, we weleetalconsider the terms of the agreement that
varied substantially: monitoring and intellectuadperty rights. Our fine grained evaluation andiog
of these terms resulted in a set of terms assdcigith access and reporting forms of monitoring Ehd
right allocations and publication restrictions whlroadly represent intellectual property righsies.
In robustness tests, we considered alternativeadstbf aggregation of these measures, found additio
support for our hypotheses, and considered howsa@ssociated with monitoring was primarily related
to the administrative roles while access associattidinformation sharing was primarily relatedthe
technical roles. This represents advancement idéekeiled metrics used in contracting researclate d
published in the management literature.
Implications, Limitations, and Future Resear ch Directions

Our findings have implications for future reseasattd practice. Relational capabilities across the
different units influenced the specifications o tbontracts in opposite directions. This reinforpaer
work that has argued that contracting is a comptganizational activity and illustrates the needrfmre
multi-point research related to contract specifozatMore broadly, our study argues for more resear
that explicitly considers how capabilities are anaclated in different locations within organizations
Appreciation of the path dependent yet dispersedraalation of capabilities is likely to have sigo#nt
implications for understanding the leveraging, $fan, and/or replication of these capabilities.

Implications for practice are twofold.  Our anadyshows that contracts are differentially
adapted in accordance with the experience ancesteof those directly involved in contract negaiia
with a push towards more complex contracts comiamfthe administrators and a push to less specified
contracts coming from the technical specialist.wygrs, given their professional focus on minimizing
risk and capturing value, may have a tendency &y-epecify contracts, which can hamper technology
transfer and interfere with the accumulation o&tiehal capabilities at the technical core. Coseby,
technical personnel, focused on project tasks ahge\creation, may overestimate the safeguardingva

of relational capital and under-specify protectbamtractual provisions. Thus, our study highligtiis



27

importance of a balanced involvement of individuatsoss the different units of the organization.
Second, but related, while specialization can eragmei efficiency in the development of technological
and administrative routines, it also can createidrar between technologists and lawyers. In otder
effectively manage the loosely coupled relationdi@fween specialists as contracts are jointly naigat,
managed, and revised, individuals in different sinitil need to have some understanding and
appreciation of the others’ world view (Reitzig &rmnam, 2009). As such, organizational efforts to
promote the documentation of contractual histohe establishment of open repositories for these
documents, and the creation of forums for activenmanications between all involved with the
contracting process are recommended.

Like most research, this study has a number of geapiimitations which provide direction for
future research. First, in an effort to controbamizational characteristics and general contrgctin
experience, we limited out study to the sponsoesgarch agreements of a single research University.
Though we are confident this university is an eletglrepresentative for the population of top acaide
research universities with highly esteemed medichbols, we encourage research that would replicate
our results with other universities, as well asefedi laboratories and other not-for-profit orgatizas.
Second, due to the fine tuned nature of our meastite need to collect the actual contracts, aedirine
required to analyze each contract, our sampleisizempletely adequate but not extensive. We aedept
the challenge of a more rigorous evaluation of @mtterms recognizing that this would, of necgssit
lead to a smaller sample size because we feehtmabre complete explanation of affects of relationa
capital on contracting requires a more detaileduatmn of contract terms. We believe our stradifie
technique for sample selection helps to assurestiresentativeness of our results and that ourstobas
tests reveal the confidence of our findings. Hosvefuture research with larger samples is encaar g
substantiate our arguments and conclusions.

Third, our detailed focus of two key terms in spmesl agreement contracts — monitoring and IP
rights — is also a limitation that needs to be edsed in future research. The question remains as

whether our findings relating contract formalizafibe-formalization to experience at different
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relationship points is generalizable across otagegories of contract terms. For example, it mayhat
the effect of prior relationship on contract ternsed to set expectations by delineating tasksffisrelint
from the effect of such interactions on terms tnat used to enforce desired behavior or allocates.re
Careful evaluations of the statement of work wdagdrequired to consider these possibilities inileta

We provide theoretical arguments and initial enggirtests in support of the contention that trust
and operational routines accumulated by the teehpiersonnel are more likely to result in less Hjget
contracts and that administrative routines and gwarece skills accumulated by administrative persbnn
are more likely to result in more specified contsaas the inter-organizational relationship evalves
However, more work is needed to confirm our result issue are the simple repeated ties count
measures we use to test these arguments as tlvedespo not allow us to directly measure theseehr
forms of relational capital. An in-depth case stud sponsored research should be conducted, which
investigates how interpreting and sense-makingniegrprocesses by Pls and the evolution of trust
between scientists in universities and companisslirén trust and operational routine relationgbital.
Case study research should also consider how atitegr and institutionalizing learning processes
established by the management and legal represestadf universities and companies result in
administrative routines and governance skill degweient.

Additional research incorporating data on alliapegformance and the generalizability of our
findings to other cross-boundary contexts would d&s valuable. The arguments posed regarding both
the influence of relational and transaction attiésuon contract design are driven by performance
expectations. There is a need to empirically iigate whether the proposed positive performance
expectations hold for less specification of thetmt by the technical personnel and more spetiifica
of the contract by the administrative personnehasrelationship evolves. The need to understand h
such relationships operate is clearly becoming rimopsrtant as research relationships between carpor
sponsors and academic research universities enasrgemmon elements in the corporate innovation
process. Although corporate sponsored academganmds is increasing, other forms of cross-boundary

alliances are prevalent as sources of knowledgeirest) for innovation and new product development.
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Research is needed to establish the extent to vayichmic relational capabilities accumulate in easi
organizational units based on the roles and redpititiss of individuals and groups assigned vasiou
tasks in these other types of cross-boundary oelstips.

There is much work yet to be done. It is our hdpa the theory we put forth and our findings will
encourage further research that will provide a de@nd richer understanding of the complex, mutipl

point relationships that evolve in inter-organiaatl relationships.
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TABLE 1
Sponsored Resear ch Agreement Contract Clause Frequency (No. of Contracts: 136)
# %
Company Access
The sponsor will be given access to data generated 80 58.82%
A company representative will be specifically name 45  33.09%
The sponsor will be allowed to visit the reseasita 31 22.79%
Review meetings between the Pl and the compaeytsis will be scheduled 22  16.18%
Research results will be jointly evaluated andviiimow developed will be shared 17  12.50%
A joint scientific advisory board will be formed 1 0.74%
Reporting Requirements
A final report was required 109 80.15%
Interim progress reports were called for 89 65.44%
Number/Dates of delivery for interim reports sfieci 49  36.03%
Content elements to be included in the reporiroedl 30 22.06%
PI required to maintain records documenting ptogetivities 20 14.71%
I P Allocation
Option Offered 124 91.18%
Option Expansiveness (Category 1)
Worldwide 104 76.47%
Exclusive 122 89.71%
Sub-License Rights 40 29.41%
Perpetual 10 7.35%
Option Exercise and Negotiation Periods (Cate@)yry
None Specified 19 13.97%
3 Months 28 20.59%
6 Months 51 37.50%
9 Months 24 17.65%
12 Months or More 14 10.29%
Licensing Framework (Category 3)
Parameters for acceptable license terms 38 27.94%
Process for license term negotiation 6 4.41%
Right of first refusal to license on terms néajed with a third-party 39 28.68%
Unobstructed Rights (Category 4)
Warranty clause -- No third-party has rightshe IP 43  31.62%
Restrictions on the PI's right to engage in ogp®nsored research projects 26 19.12%
Specification that the sponsor owns the datzgead through the project 34 25.00%
Previous conceptions reserved 39 28.68%
Publication Constraints
Specified review and delay period
None specified 4 2.94%
Up to 90 days 92 67.65%
Between 91-120 days 35 25.74%
Between 121-150 days 2 1.47%
More than 150 days 3 2.21%
Right to comment 36 26.47%
Right to delay given content concerns 4 2.94%

Right to require revisions 4 2.94%
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TABLE 2

Descriptive Statistics

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 Access 1

2 Report 0.26 1

3 Allocate 0.47 0.33 1

4 Publication 0.11 0.22 0.20 1

5 Material -0.04 0.17 0.26 0.16 1

6 Equipment 0.30 -0.09 -0.06 -0.11 -0.37 1

7 Basic -0.22 -0.17 -0.08 -0.06 0.16 0.12 1

8 Pi-Co History -0.08 -0.13 -0.16 -0.14 -0.02 0.10 1. 1

9 Univ-Co History (Ln) 0.19 0.01 0.23 0.02 -0.01 0.05-0.04 0.12 1

10 Dept. Composition -0.02 -0.11 0.01 -0.13 0.22 0.120.61 0.18 -0.07 1

11 PI Contracting Expertise 0.04 -0.01 -0.12 -0.20 090. 0.04 0.05 0.23 -0.08 0.03 1

12 Pl Technical Expertise -0.21 0.17 0.15 0.09 0.27 .150 0.20 -0.10 -0.03 0.23 -0.09 1

13 Duration (mo.) 0.24 0.42 0.30 0.32 -0.10 -0.12 090. -0.05 -0.14 -0.11 0.00 0.18 1

14 Budget (Ln) -0.14 0.21 0.12 0.06 0.13 -0.25 0.11 .070 -0.13 0.06 0.02 0.13 0.37 1

15 Age -0.16 0.27 -0.01 -0.06 0.12 -0.29 -0.09 0.410.52 0.16 0.26 0.01 0.25 0.20 1

16 Year 0.24 0.01 0.04 -0.11 -0.18 0.27 -0.06 0.32 60.3-0.03 0.39 -0.31 -0.01 -0.16 0.07 1
Summary Statistics
Mean 1.43 2.17 5.57 1.68 0.43 0.15 0.52 0.76 1.47.440 2.06 6.42 15.15 10.58 0.57 467
Standard Deviation 1.28 1.31 2.65 0.93 0.5 0.36 00.51.04 1.24 0.26 2.35 6.53 11.78 2.38 0.84 3.71
Min. 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1
Max. 5 5 11 7 1 1 1 4 4.78 1 14 32.33 60 14.22 2 10
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Model 1 Model 2 Model 3 Model 4
Access Report Allocate Publication

Coef. s.e Coef. s.e. Coef. s.e. Coef. s.e.
Independent Variables
H1: Pi-Co History (Count) -0.227 0.091 ** -0.176 0.100 * -0.516 0.204 ** -0.049 0.076
H2: Univ-Co History (LN) 0.184 0.100 * 0.271 0.109 ** 0.711 0.223 *** -0.057 0.083
Control Variables -- Transaction Attributes
Material 0.662 0.200 ** 0.596 0.219 =** 1.719 0.446  *** 0.473 0.166 **
Equipment 1.200 0.287  *** 0.656 0.314 * 1.003 0.639 -0.113 0.238
Basic (Using individual w/ PhD Dummy) -0.754 0.215 *** -0.478 0.236 * -0.657 0.480 0.126 0.179
Control Variables -- Other
Duration 0.049 0.008  **=* 0.041 0.009  **=* 0.081 0.019 *** 0.032 0.007  **=*
Budget(LN) -0.095 0.040 * 0.025 0.044 -0.008 0.090 -0.036 0.033
Age -0.126 0.148 0.519 0.162 ** 0.371 0.331 -0.242 0.124 *
Year 0.030 0.047 -0.015 0.051 0.045 0.105 0.014 0.039
PI Contracting Expertise 0.051 0.041 -0.007 0.045 -0.081 0.091 -0.049 0.034
Pl Technical Expertise (Cites/Pubs) | 0053 0015 * | 0014 0017 | U 0.007 003 | -0.002. 0.013
Department Composition (% faculty w/ PhD) 1.045 0.443 * 0.224 0.485 1.136 0.988 -0.702 0.368 +
Constant 1.229 0.482 * 0.532 0.527 2.414 1.075 * 1.945 0.401 ***
Number of Observations 136 136 136 136
R-sq 0.421 0.334 0.316 0.228
Chi-sq 99.06 *** 68.26 *** 62.78 *** 40.05 ***

***p<0.001; **p<0.01; *p<0.05, +p<0.10

Significance is one-tailed for hypothesized va®aldnd two-tailed for control variables

= [ Mis en forme : Francais (France)

J
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Model 1 Model 2
Allocate Publication
Coef. s.e. Coef. s.e.

Independent Variables
H1: Pi-Co History (Count) -0.352 0.154 * -0.094 0.053 *
H2: Univ-Co History (LN) 0.542 0.168 *** 0.118 0.058 *
Control Variables -- Transaction Attributes
Material 0.911 0.336 ** 0.200 0.116 +
Equipment 0.799 0.482 + 0.158 0.166
Basic (Using individual w/ PhD Dummy) -0.556 0.362 0.157 0.125
Control Variables — Other
Duration 0.055 0.014 *x* 0.021 0.005  ***
Budget(LN) -0.016 0.068 -0.038 0.023
Age 0.184 0.250 -0.080 0.086
Year -0.011 0.079 -0.006 0.027
PI Contracting Expertise 0.017 0.069 -0.040 0.024 +
Pl Technical Expertise (Cites/Pubs) | -0.008 = 0026 _ | 0.001 _ 0.009 __
Department Composition (% faculty w/ PhD) 1.104 0.745 -0.635 0.257 *
Constant 1.724 0.811 * 0.625 0.279 *
Number of Observations 136 136
R-sq 0.246 0.285
Chi-sq 4426 *** 54.14 *+*

***n<0.001; **p<0.01; *p<0.05, +p<0.10

Significance is one-tailed for hypothesized va®aldnd two-tailed for control variables

== { Mis en forme : Francais (France)
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Access Terms: Robustness Test
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Model 1 Model 2
Access: Info-
Access: Monitoring Sharing
Coef. s.e. Coef. s.e.
Independent Variables
H1: Pi-Co History (Count) -0.081 0.053 + -0.146 0.062 **
H2: Univ-Co History (LN) 0.150 0.058 ** 0.034 0.068
Control Variables -- Transaction Attributes
Material 0.300 0.116 ** 0.361 0.136 **
Equipment 0.684 0.167 *** 0.516 0.195 **
Basic (Using individual w/ PhD Dummy) -0.502 0.125 *x* -0.251 0.146 +
Control Variables -- Other
Duration 0.019 0.005 *** 0.030 0.006 ***
Budget(LN) -0.042 0.023 + -0.053 0.027 +
Age -0.042 0.086 -0.083 0.101
Year 0.018 0.027 0.013 0.032
PI1 Contracting Expertise 0.047 0.024 * 0.004 0.028
Pl Technical Expertise (Cites/Pubs) | 0037 0009 **| -0016 0010
Department Composition (% faculty w/ PhD) 1.209 0.258 *** -0.163 0.301
Constant 0.385 0.281 0.845 0.327 *
Number of Observations 136 136
R-sq 0.441 0.290
Chi-sq 107.09 *** 55.61 ***

***n<0.001; **p<0.01; *p<0.05, +p<0.10

Significance is one-tailed for hypothesized vamatdnd two-tailed for control variables

== { Mis en forme : Francais (France)
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