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Costly control: An examination of the tradeoff between control investments and residual risk in
interfirm transactions

Abstract

Transaction cost economics predicts that investsnannanagement control will enable risky interfirm
transactions. Risk is rarely eliminated, becausedfitrade off costs of management control and ggdec
costs of control loss (together, the “cost of colfifr The resultant solution typically comprisesa of
control investments with residual performance asidual relational risks. Transaction cost econsmic
also predicts that the control-residual risk trefledl vary with the cost of control. We use sugvdata
on 287 risky information technology transactionsetst whether the control-residual risk tradeofies
predictably with two partnership-specific factdnat proxy for variation in the cost of control: rties
between exchange partners and the criticalityratesjic resources to the transaction. The resufisst
the hypotheses, providing novel evidence on trddabét managers make when investing in

management controls while also prudently accepstorge risks.

Key words: transaction cost economics, resource-based viwriplete control, prior ties, strategic
resources, IT procurement

1. Introduction

Transaction cost economics (TCE) explains firm ltawies and the governance and control
structures that sustain risky transactions betviiees (Williamson 1985). TCE predicts that if
transaction risks are great but not great enougleter the transaction or to prompt vertical indéign,
then firms will trade off the costs of managementtool investments and the expected costs of cbntro
loss (collectively termed the “cost of control”ympirical studies affirm this tradeoff indirectlyh@y find
that “misalignment” of transaction risks and inienf controls is positively associated with ex post
transaction problems and diminished partnershifopmance (e.g., Anderson and Dekker 2005;
Sampson 2004), renegotiation (Reuer and Arifio 2G08) opportunistic behavior (Anderson et al.
2000). The control-residual risk tradeoff rarelyr@hates transaction risk. Indeed, the residul aiter
deploying interfirm controls typically includes Ibqterformance risks that accompany complex,
interdependent tasks andational risks that arise when firms’ self-interest is misaligriBés and Teng
1996). The empirical literature documents a pasitigsociation between transaction risk and thefuse
interfirm controls (e.g., Geyskens, Steenkamp anch# 2006). However, the literature neglects the
influence of the cost of control on this associatmd does not study directly the theorized negativ

association between interfirm control investmemis gesidual risk.



Prior studies have questioned why firms facing ceaminansaction risks use interfirm controls
with differing intensity (Fabrizio 2012; Madhok 28)0 We posit that variation in the cost functioatth
moderates the association between transactionaigkgontrol investments provides an important
overlooked explanation. Specifically, variationtlire cost of control influences the control-residisk
tradeoff. We focus on two partnership-specific dastthat proxy for this variation: prior ties betwe
exchange partners and the criticality of strategsources to the transaction. Theory from TCE and a
complementary literature, the resource-based viRBM) of the firm, suggests mechanisms by which
these factors influence the cost of control andstected mix of controls and residual risk. Dag an
Teng's (1996) two-part classification of risk igethasis for the hypotheses of the effects of pigsrand
strategic resources on the acceptance of resigufarpnance risk and residual relational risk.

Theoretically, prior ties lower the cost of conlirgj a given transaction risk because partnersilear
to coordinate effectively, which reduces performerisk, and develop greater trust in each otheighwh
reduces relational risk (Gulati, Lavie and Sing@@0 For a given level of ex ante transaction nsior
ties indicate a downward shift of the cost of cohtunction that lowers costs without “penalty” @ither
increased residual performance or relational rigks.test the hypotheses that prior ties attentigte t
relation between transaction risk and control itmesits without inducing a proportional increase in
either residual performance risk or residual retal risk.

The RBV extends TCE theory to the special circuntsteof transactions that combine partners’
scarce and inimitable resources for value-creaton partnerships requiring strategic resourcesctst
of control is altered by firms' increased tolerafmeperformance risk in activities with high expedt
returns (Combs and Ketchen 1999). Thus, strategiources are hypothesized to strengthen the relatio
between transaction risk and control investmentsawuit a proportional decrease in residual perfoaaan
risk. Transactions with strategic resources typdalolve suppliers with favorable reputations,igfh
reduce the cost of control by enhancing partnest tsefore making control-residual risk tradeoffs
(Ireland, Hitt and Vaidyanath 2002). Thus, strategsources are hypothesized to attenuate theorelat
between transaction risk and control investmentsauit a proportional increase in residual relationa
risk.

To test these hypotheses, we use survey datatedllfom 287 medium-sized Belgian firms that
recently engaged in a significant, risky procurettieamsaction for information technology (IT) prads
and services. The transactions vary in controlstments and residual risks, suggesting that mefning
tradeoffs have occurred. Control costs are notilseatbasured (Dye 1985; Tirole 1999) and the cost
function relating risk to control investment andttol loss is unknown. Nonetheless, the common
regression model specification for testing TCE tledtes transaction risk to the use of management
controls suggests an approach for testing the hgges. Specifically, the residual of the TCE regjoes



is often interpreted as control misalignment; hosvethis interpretation is valid only if all firnface the
same costs of control (i.e., if all firms respodédritically to risk). With varying costs of contralCE
predicts different tradeoffs. The hypotheses of f@per are theorized based on the expected effiects
prior ties and strategic resources on the cosbifrol and the resultant tradeoffs. In particuvee,
examine whether the firm invests more or less imtrob than the TCE regression predicts and whether
this difference is associated with residual riske Tests for whether prior ties and strategic nessualter
the cost of control as predicted are operationdlisgecomparing the regression residual of the TCE
regression (i.e., control misalignment) to direetasures of residual performance risk and residual
relational risk for transactions with and witholés$e characteristics. The hypotheses that prier tie
reduce the cost of control and attenuate the atsmts of the TCE regression are tested by exaginin
whether control misalignment correlates less sigowith residual performance and relational risk fo
partners with prior ties. Similar tests are condddor transactions with low and high levels oastgic
resources to test the hypotheses that suppliehssivategic resources reduce the cost of control fo
relational risk but increase the cost of controlderformance risk. The results support the four
hypothesized effects.

This study contributes to the extensive TCE litaraiand to the literature on management controls
for interfirm transactions. We test a more comptgtecification of TCE that includes transactioksijs
costs of control, and the tradeoffs that firms mia&®veen control investments and residual risk.
Although the cost of control is not readily measlIfECE and RBV provide a strong basis for theogzin
about how prior ties and strategic resources infleehe cost of control and the resultant consietual
risk tradeoff. Measurement innovations, specificalling survey data to measure residual risk direéct
disentangle performance and relational risk, feat#éi a new approach to examining how cost of cbntro
moderates the firm’s response to transaction Tikk. paper’s focus on the cost function that relaies
ante risk to the control-residual risk tradeoffi@el and highlights opportunities for scholars to
understand the costs of control investments antadoss.

The paper also contributes evidence that interfiomirols are best explained by treating the RBV
motivation for interfirm exchange as a complematiier than alternative to TCE (Argyres and Zenger
2012; Combs and Ketchen 1999; Zajac and Olsen 1893)sing separate measures of residual
performance and relational risk, we disentanglettvemretically distinct effects of partnership
characteristics on the control-residual risk trdfiéo the case of prior ties, efficient coordiratiand
competence trust that arise with partner-speafieriing mitigate performance risk, and goodwilstru
mitigates relational risk. In the case of strateggources, firms’ tolerance for performance riekeases
because they anticipate higher returns. These mespalso typically involve reputable suppliersjaih
increases goodwill trust and mitigates relatioigl.rGulati et al. (2009, p. 1218) argue that pties and



“partner distinctiveness” (similar to the provisiohstrategic resources) work in tandem to fadéita
value creation. We find joint effects of prior ti@sd strategic resources on the control-residskl ri
tradeoff, which supports this proposition and higjtis how controls support value creation.

2. Literature review and hypothesis development

2.1 Risk and control of interfirm transactions

Transaction cost economics explains firm boundamkthe governance and control structures
that accompany risky interfirm transactions asréseilt of minimizing the sum of production and
transaction costs (Williamson 1985). Das and Ta99§) discriminate between two types of risks for
interfirm transactions characterized by uncertaamtgl information asymmetrperformance risks
associated with inherently complex tasks that dehsacoordinated response amethtional risks that
arise when firms'’ interests are not aligned. Istheisks are neither trivial nor extreme (e.g.,alihivould
predict arms-length market transactions and véitdagration, respectively), then TCE predictsttha
firms will use management controls to mitigate @sid sustain mutually beneficial trade. TCE also
predicts that firms will trade off the cost of caitto obtain a configuration of controls and resibrisk
that enables transacting and minimizes the totstl @ocontrol (for an illustration of this tradep$iee
online Appendix Al). This tradeoff typically ressiih intentionally incomplete (in the classical sef
complete contracts anticipating all contingenc@s)trols and some residual risk, because the imerst
cost of controlling all contingencies is too grezatmpared with the cost of control loss. This iraplihat,
for a given transaction, control investment is etated negatively with residual risk.

Although the influence of control costs is oftek@@mvledged in empirical tests of TCE (e.g.,
Crocker and Masten 1988; Anderson and Dekker 2@0i); studies typically test a simplified model of
the association between transaction characteribidtgproxy for risk and the use of management
controls, with the assumption that the cost of s invariant across observations. With greatsk,
firms invest more in contracting and use controtserextensively to manage the transaction (e.g.,
Anderson and Dekker 2005; Arnold et al. 2012; Cev@dnd Masten 1988; Ryall and Sampson 2009). If
the cost function relating a particular risk to twest of control is invariant across transactidien one
can estimate the relation between risk and coirtv@lstments without considering residual risk, sea
the theory predicts a common control-residual regponse for all observations. However, if this
assumption is too strong and firms failtéerent costs of control for a given transaction risktf€E
predicts that firms will makdifferent control-residual risk tradeoffs. Imprecision iniemmting a
common coefficient relating transaction risk to ttols confounds observation-specific differencethim
coefficient (i.e., model misspecification) with nseaement error.

It is difficult to ascertain the vulnerability ofipr results to the assumption of invariant cost of
control. Prior research indicates that firms vasgsiderably in the effectiveness with which thegige



interfirm controls (Kale, Dyer and Singh 2002).dl& (1999 pp. 772-3) notes that direct measures of
contracting costs are illusive: “While there isarguing that writing down detailed contracts isyver
costly, we have no good paradigm in which to apgnehsuch costs.” A common (and often criticized)
theoretical approach is to model control costs faged cost per contract contingency (Dye 1985).
Consequently, studies that document a positivecagmn between transaction risk and controls {e.g.
Geyskens, Steenkamp and Kumar 2006) have negléntqubssibility of varying cost of control and of
risk-bearing as an alternative to or complememionitrol investments. We have little understandihg o
why firms facingcommon transaction risks use interfirm controls with difhg intensity (Fabrizio 2012).
In this paper, we posit that differing costs of tohoffer a powerful explanation. Specifically, we
hypothesize that the control-residual risk tradéofhfluenced by variation in the cost of contitwht
accompanies two partnership-specific factors: giés between exchange partners and the criticaflity
strategic resources to the transaction (for astilion of the conceptual model, see online Append
A2). We review theory and evidence for using thfesors to proxy for varying costs of control irst®
of whether observed control-residual risk tradeoffeespond with TCE and RBV theory.

2.2 Prior ties between exchange partners

Repeated transactions between exchange partndes operational efficiencies in contracting and
transacting that accrue from learning and trustgtat al. 2009). Prior studies of interfirm capitr
identify the mechanisms by which prior ties betwpartners reduce the cost of control. Specifically,
efficiency in the development of management coatimlvers the cost of control investments, and
experience-based trust reduces the need for contiedtments and lowers the cost of control loss (e
Dekker 2008, Gulati 1995; Ryall and Sampson 2008)is, experienced exchange partners face lower
costs of coordination and reduced monitoring rezquents for new transactions with one another (Gulat
et al. 2009). Gulati (1995) emphasizes the impaogaf prior ties in aligning partner interests. Eve
different transactions that are embedded in a longstandiajanship create a bond between partners
that mitigates risk. Studies of whether prior &fect interfirm controls hypothesize that transat are
nested in a broader economic and social relatipriblait exerts influence on all transactions betwtben
partners. Studies consider this influence as dynathiaracterized by learning by doing (Gulati et al
2009) and as a socially constructed trust betwaemers with repeated transactions (Gulati 1993atbu
et al. 2009; Ryall and Sampson 2009).

The moderating effects of prior ties on the relati@tween transaction characteristics and
interfirm controls are distinct for performancekrand relational risk. Performance risk is inhettergny
complex task. It is exacerbated in interfirm tranigens by the challenge of coordinating action®ssr
firm boundaries (Das and Teng 1996). For givensaation characteristics, transactions between @artn
with prior ties enjoy reduced performance risk @ampared to those between new exchange partners.



Familiar partners understand each other’'s cap&silihave learned to adapt and coordinate thearest
and have developed “competence trust” (Gulati.e2@09; Kale et al. 2002; Poppo and Zenger 2002;
Ryall and Sampson 2009). Through interaction, fikeasn about each other’s business practices,
routines, capabilities, and interdependencies tetwieeir activities. The effect of transaction
uncertainties that TCE predicts to be associatdid inierfirm controls are attenuated between famnili
exchange partners (Gulati 1995). Thus, familiatn@s are more selective in using controls thahét
needs of the exchange relation, and they are nusteeffective in implementing controls (Gulati &t a
2009; Poppo and Zenger 2002; Ryall and Sampson; 2@0theste and Puranam 2010). Gulati et al.
(2009) find that learning is a partner-specific ex@nce rather than a general experience of partner
The benefits of learning within relationships avelent in interfirm control structures (e.g., Vasteand
Puranam 2010) and in improved subsequent transgatidormance (e.g., Kale et al. 2002).

Prior ties between exchange partners are also hggiaed to influence relational risk, but for
different reasons. Specifically, prior ties is axr for “goodwill trust”, in which transaction paers set
aside narrowly self-interested behavior in therggeof the partnership’s continuation (Gulati 1995
Goodwill trust creates an expectation that a pastrikbact in the long run interests of the relatship,
even when doing so does not maximize the partipeofit. Goodwill trust has been described as an
alternative to management controls (Gulati 19953. d&scribe the mechanisms of substitution, positing
that prior ties and associated goodwill trust redilne investment in control for a given transactisk
without a concomitant increase in the expected @bspntrol loss (i.e., residual relational riskpe
interfirm literature provides theoretical and enyat support for the influence of prior ties on uedd
control investments that emanate from relationsipigeific learning and goodwill trust. It also supgp@
model in which prior ties attenuate the associdhetween transaction risks and the use of controls
(Dekker 2008; Gulati et al. 2008 onsequently, we predict that prior ties lowerabst of control for a
given set of transaction risks and manifest incwatrol-residual risk tradeoff as follows:

H1la: The presence of prior ties between exchange graraittenuates the relation between transaction
risk and control investments without inducing agadional increase in residual performance risk.
H1b: The presence of prior ties between exchange grartattenuates the relation between transaction
risk and control investments without inducing agaional increase in residual relational risk.

2.3 Resource-based motivations for exchange

! While prior studies have typically examined direffiects of prior ties on governance and contralios (e.g.,
Gulati 1995), more recent studies have consideredenating effects, with prior ties affecting théatmn between
transaction characteristics and these choices, [@akker 2008). In sensitivity tests of our result® add direct

effects of prior ties and reach similar conclusions



In contrast to the cost-minimizing logic of TCE, RPBosits that interfirm collaboration is
motivated by the pursuit of growth and value cativhich are achieved by combining the unique
strategic resources of exchange partners (ArgyrdZanger 2012; Combs and Ketchen 1999). The
motivation for value creation through collaboratioay be unilateral, where one firm seeks access to
partner technology or knowledge, or joint, where§ form strategic alliances (Hitt et al. 2000).
Combining arguments from TCE and RBV provides ihsigto how firms organize transactions with
different resource profiles in distinct ways (Conalnsl Ketchen 1999; Argyres and Zenger 2012).

Prior studies argue that the pursuit of value gveanoderates firms’ responses to transaction
conditions (Combs and Ketchen 1999; Madhok 2008)aders firms’ exposure to performance risk (Das
and Teng 1996). Zajac and Olsen (1993) theorizenthan interfirm transactions hinge on gaining asce
to unique resources, the emphasis of control siidta preventing value appropriation to promoting
value creation. Combs and Ketchen (1999) theohizea firm’s need for strategic resources moderates
the firm’s control response to transaction condgid/Vith the same conditions, a firm with greater
resource needs is willing to bear greater conwste Madhok (2002) similarly stresses that
understanding resource considerations can be inieefar understanding why “there are variations in
organizational form under similar transaction chtggstics or, alternatively, why different firms
organize similar transactions in different ways!” §f).

We posit that the heightened performance riskababmpanies a firm’'s pursuit of value creation
shifts the cost function that relates transactisk o the cost of control upward. That is, a given
transaction is associated with greater controlstment and greater expected costs of control Ib&nw
firms want access to another’s strategic resouhz@sotherwise (Combs and Ketchen 1999).
Accordingly, greater importance of a supplier'stsgic resources to a buyer requires greater dontro
investment than indicated by transaction charasttesi alone. For instance, when a buyer contraittsav
supplier to develop tailored software with higheaspecificity, task interdependence, and uncditain
the impact of these characteristics on performais&ediffers depending on the strategic importatoce
the buyer. This is because strategic resourceasthéidransaction’s value-creating potential ared th
buyer’s cost of failure. Strategic resources cdugers to invest more in controls to mitigate risi
they may also cause them to accept greater reggu@rmance risk (cf. Combs and Ketchen 1999).

The arguments for how strategic resources affetsfiexposure to relational risk are different.
Strategic transactions that expose firms to grgaeiormance risk are associated with careful selec
of reputable exchange partners who possess citicabgic resources (Hitt et al. 2000; Irelandlet
2002; Dekker 2008). Supplier reputation provideggaal to buyers about a supplier’s resource bade a

past behavior. This knowledge increases the bugedsiwill trust and can reduce relational risk (@il



1995), effectively shifting the cost of control fitton downward. In addition to inferences about
supplier intentions that are extrapolated from tafion, a buyer’'s goodwill trust in the supplielige on
“calculative trust” that a supplier will not riskputational damage with misconduct (e.g., Gula®i5)9
Together, these mechanisms support the predidtairstrategic resources attenuate the association
between transaction risks and control investmeittsowt a proportional increase in residual relaion
risk.? Thus, we predict that strategic resources will erate the control-residual risk tradeoff:
H2a: Importance of the supplier’s strategic resoustesngthens the relation between transaction risk
and control investments without a proportional dase in residual performance risk.
H2b: Importance of the supplier’s strategic resouatésnuates the relation between transaction risk
and control investments without a proportional @&se in residual relational risk.
3. Empirical tests and research setting
3.1 Method of testing
Empirical tests of TCE examine the association betwtransaction risks and control
investments. Hypotheses H1 and H2 predict thahpeship characteristics that alter the cost ofrobnt
will moderate this association. Typically, testsfwoderating effects compare nested regression Isiode
to determine whether inclusion of a moderator \@eiamproves model fit. However, this approach
becomes unwieldy if the regression includes madgpendent variables (i.e., transaction charadteist
that proxy for risk) and moderators (i.e., pri@stiand strategic resources) that together yield a
multiplicatively expanding set of interaction terr&yen if multicollinearity does not jeopardize
interpretation of the estimated coefficients, TGEdry is not developed sufficiently to support idist
hypotheses about the moderators’ separate effadteedransaction characteristics that jointly dibsc
transaction risk. To address these concerns, wéotemioderating effects using a series of congrast
between the basic TCE regression model that presoost invariance and the control-residual risk
tradeoffs that are observed for transactions withwithout the moderating conditions.
Figure 1 illustrates the testing method. In the Ti@#ature, the error term in a regression retatin

control investments to transaction risks is commdmtierpreted as control misalignment or management

2 Supplier reputation may also increase competausg partially offsetting the impact on residuatprmance risk
of strategic transactions. However, in transactioith strategic resources, it is unclear that campee indifferent
activities is as strong a predictor of performarisk as it is of best effort and relational risk.

3 Prior studies take a broader conceptualizatiomafiagement control that includes partner select®a control
(e.g., Dekker 2008). An informed buyer (e.g., orfevhhas engaged in high-quality search and dataegathabout
potential suppliers) is likely to better appreheigk and make better decisions. However, seardh filatively
unilateral effort of the buyer. This paper focuses controls that are jointly negotiated by partnierdight of

partnership characteristics that are present whatral-residual risk tradeoffs are made.



error in designing interfirm controls. This integpation relies on a common cost of control caufiings

to respond identically to a given risk. Howevelthié cost of control varies across observatiores) th
TCE suggests a different interpretation. Underitmesit in controls may indicate a higher cost oftoan
investments, lower cost of control loss may indidéie optimality of accepting greater residual,reskd
vice versa. The hypothesized effects of partneist ies and the presence of strategic resouncebe
cost of control can be tested indirectly by compguthe association between control misalignment and
measures of residual performance and relationafeistransactions with and without the moderating
conditions.

We test the moderating effects of partnership-attaritics that proxy for varying costs of control
in interfirm transactions in two stages. The fgttge is the conventional TCE estimation model that
relates transaction risk to investments in managecentrols. This stage yields a measure of
misalignment between risk and controls. If the afstontrols vary, then the misalignment may pragy
a measure of this variation. The second stageechtialysis compares the correlation between this
measure and measures of residual performance ktidmal risk across subgroups of transactions with
and without prior ties and with high and low stgaderesources. We test for significance of coriefel
differences using the r-statistic (Silver et al0g) If cost of control varies as predicted witk tivo
moderators, then misalignment will be significardtyrrelated with residual risk as predicted by the
hypotheses. If it does not, then misalignment béllinterpreted as managers’ errors in control
investment, and no difference between the testiegrsups in the correlation with residual risk is
expected. Indeed, if errors occur randomly andiakmown to the managers, then the correlation with
residual risk should be insignificantly differendin zero for all subgroups.

3.2 Research setting

We use survey data collected from medium-sizediBeldirms that recently completed a major IT
transaction with an external supplier (Dekker arah\den Abbeele 2010). These IT procurement
transactions range from relatively low complexiyy(, standard software, hardware, equipment, and
associated services) with moderate control problenhégh complexity (e.qg., tailor-made software and
design) with potentially large control problemsgsmline Appendix A3 Panel B). IT transactions
provide a rich setting for testing relational amafprmance risks (e.g., Anderson and Dekker 2005;
Batenburg, Raub and Snijders 2003; Poppo and Z&@§2; Vanneste and Puranam 2010). Anderson
and Dekker (2005) describe a high degree of proaludtservice-related failures of IT transactiond an
relate this to misalignment of contractual contreith transaction characteristics.

In sampling appropriate IT transactions, we clo$ellpw Anderson and Dekker (2005) and
Batenburg et al. (2003). We collect information @t range of IT products and services that medium-

sized firms buy from IT vendors. Respondents predithformation on the firm's most important IT
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investment in the past five years. These investsnegfilect independent transactions to avoid any
interdependencies that may affect risk and cowtroices (e.g., Anderson et al. 2000). The lowsg&sri
are predicted to occur in transactions with comttana of standard hardware, software, and assakciate
equipment in which the buyer relies upon the s@psliknowledge to evaluate needs and configure
components. The highest risks are predicted fostetions with highly customized development pitsjec
that include relationship-specific investmentshhigyvels of integration, and mutual coordinatiot@zn
the buyer and supplier. Thus, the sampled trarsacgéxclude simple arm’s length transactions irctvhi
the buyer purchases off-the-shelf components,rulitde collaborative transactions that vary
significantly in relational and performance riskée presence of strategic resources also variea@gmo
the transactions. Tailor-made software, design,camgulting services are necessary investments that
have limited impact on value creation for some lpsigad critical impact for others. This provides
requisite variation to test the hypotheses.

Major IT transactions can be particularly risky foedium-sized firms, which typically lack in-
house IT development skills and knowledge. Thaseasfioutsource IT selection, system design, and
installation? In 242 cases, information was provided about sepjentity. Approximately 79% of the
suppliers are local Belgian firms and 21% are iré@onal IT firms> Many suppliers provide industry-
specific solutions or solutions to support spedifisiness activities (e.g., production schedulipglity
management, inventory and logistics support). Retiuyers, IT transactions are characterized by
significant information asymmetry with the supplieecause buyers have limited IT resources,
knowledge, and capacity for in-house developmernim&ly response demands collaboration with
suppliers to obtain IT services. The challengeiligsalancing interfirm control and residual risk.

3.3 Survey design and administration

The research sample of firms surveyed is drawn ft@mAmadeus database. Sample firms had to
be located in Flanders, with 50 to 250 employerd,veith turnover between EUR 10 and EUR 50
million and/or total assets between EUR 10 and BB3Rnillion® These criteria resulted in 1,538
medium-sized firms (see online Appendix A3 PanébPpopulation characteristics). Pre-notificaticash
been shown to yield greater respondent involveraedtcommitment. Thus, one author and another

* Telephone interviews indicated that less than ¥%amnpled firms were excluded because they devdldpe
internally. Although these firms’ inability to deep IT in-house may lead to an underrepresentaiforisky and
complex transactions in the sample, the data stwwestricted range on the explanatory variables.

® Repeating the analyses for this subsample witin@inator to control for local and internationapgliers provides
similar results and inferences as reported.

® Because the instrument language was Dutch, ontysfin the Flanders region were selected. The athitaria
ensure that firms are medium-sized (cf. EC recontaton 2003/361).
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senior researcher trained and closely supervisedr of six research assistants who contacted all
sample firms by telephone over a 10-week pericbtizit participation in the study. The assistants
followed a structured interview protocol to scréiems for suitability (i.e., having a recent major
transaction) and to encourage participation. Dutiig process, 275 firms were excluded as unseitabl
and 668 declined to participat&or the 595 firms that agreed to participate, gemfified an informant
(typically an IT manager responsible for the tratisa sampled). This person identified the most
important IT investment of the last five years aondpleted the on-line survey about the focal
transaction. To increase the response rate, ngomdsnts were sent a reminder and received two
additional telephone calls. In total, 310 respong&® obtained, representing a field responseofate
52% and an overall effective response rate of ZH¥.average employment of respondents was 11
years, indicating that they were experienced amviedgeable. After excluding observations with
missing data, the sample contained 287 transacflandetect and prevent analysis errors, two of the
three authors started from the raw data exportetitly from the online survey tool and conductesl th
analyses independently.

The average buyer in the sample has 114 employekgeerating revenues of EUR 27.88 million
(see online Appendix A3 Panel A). External validi#yenhanced by sampling across different indusstrie
the final sample includes utility, manufacturingnstruction, and service firms. The differencesveen
the population and sample means on firm size athasiny classification are insignificant. Early date
respondents do not differ significantly in firm ejandustry participation, transaction attributmtrol
mechanisms, or respondent age and tenure; thus,itheo indication of response bias.
4. Variable measures

The focal transaction that the respondent seldgstiiad unit of analysis of the survey questions.
The survey distinguishes between time periods before agreeing on the contract, around the aontr
and after the contract). Questions are anchoradsfiecific time period. In the following sectiong
describe how variables are measured using existialgs when available (see also Table 1). Unless
stated otherwise, items are measured using a $-p&ert scale, with 1 representing a low degreé an
a high degree. For all items, all response categavere used, and the distributions show no impbrta
deviations from normality.

4.1 Interfirm control use

" Reasons for exclusion included firms that could be reached (137; e.g., out of business, locatitenge),
subsidiaries with no IT investment decisions (@8)firms in the same group as others in the samjilethe same
respondent (41). In the telephone interview thennmmaasons cited for not participating were no ti@#&%), no
involvement in IT decisions because of outsourgih@%), no interest (7%), company policy regardingvey

participation (7%), not present (5%), and otheso&a, such as firm size or lack of IT investmefief.
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Similar to Dekker and Van den Abbeele (2010), veeiiininate between outcome controls and
behavior controlsOutcome control (OC) is measured with five items about the extéithe buyer’s
engagement in target setting, evaluating and remgualitcomes, and providing performance feedback to
the supplierBehavior control (BC) is measured with six items about the proceslfor achieving goals
(not goals achievement itself). The items meadwddllowing buyer behaviors: monitoring supplier’s
use of procedures, evaluating which procedurefolosved, modifying supplier procedures, providing
feedback on supplier procedures, participatingpist enalysis with the supplier, and requiring sigopl
reports on methods and practices. Prior reseands that outcome and behavior control are typically
used in combination to manage transaction riskoAdiagly, we compute a second-order factor of the
two control dimensions to obtain an overall refleciof MCS extensiveness (MCS).MCS is the basis for
estimating control misalignment, the residual & TCE regression model, in Section 5.3.

As a validity test, we compare the measures ofrobnse to two other indicators of how firms
respond to transaction risks: contract complexity the buyer’s investment in contracting. Contraces
a limited window on interfirm control. Neverthelesisey figure prominently in TCE studies (e.g.,
Crocker and Masten 1988; Ryall and Sampson 20@8ause they are more readily available and their
contents can be uniformly codified. Following Anslen and Dekker (2005), the measure of contract
complexity is the number of clauses included inaghetract from a set of 24 commonly used clauses.
Correlations between contract extensiveness and, @CSand BC are positive and significantd.33,
r=0.28 and=0.35, allp< 0.01). Clearly, formal contracts are importamtywkver, the modest correlation
levels indicate that contracts are but one piedaetontrol portfolio.

As a second validity test, we compare the threesarea of interfirm control use to a measure of
investment in control: the logarithm of the numbg&days spent on contract development and
negotiation. Again, contract investments are pealiyi correlated with MCS, OC and B&=0.23,r=0.22,
andr=0.22; allp< 0.01) at a level that indicates similarities aifferences between investments in
contracting as compared to a broader set of cantf@ expected, contract investments are alsoiypalgit
correlated with the measure of contract compleikity.35,p < 0.01). Overall, the validity checks
support the use of MCS, OC, and BC as measuré®afde of a broad set of control practices in
interfirm transactions. Additionally, the mean wedwf days spent on contract development (13.2 days
and on the number of clauses included in the confi® clauses) indicate that the sample of traiwa
cannot be managed easily by complete, standardactsit supporting the need for careful control giesi
4.2 Transaction characteristics that proxy for ex ate risk

We measure four transaction characteristics thmtypior ex ante risks:transaction value, asset
specificity, uncertainty, andtask interdependence. We also measuripplier competition to capture
supplier power and influence in relation to thecéfietransaction (Anderson and Dekker 2005).
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Transaction value, measured by the original contract price, indic#ttessize of the transaction and the
buyer’s direct financial exposure to opportunistiddup. Larger transactions often take more time to
complete, demand more coordination between exchaaigeers, and are less likely to be repeated in
substance for any pair of exchange partiésset specificity refers to investments in human or physical
assets that have little or no value outside thestretion. Asset specificity is measured with thitees
that assess the magnitude of buyer losses in eeplkogining, data re-entry, and idle production tha
would accompany product failurgncertainty is measured with three items that captheedifficulty in
specifying and measurirthe products and services that are the basis atlgangeTask
inter dependence creates a need for coordination and mutual adaptattween exchange partners and
creates ambiguity about the causes and sourcesnsfiction failure. Two indicators reflect the seop
(i.e., number of different components) and the dewity of the components transacted. As in Anderson
and Dekker (2005), to measure complexity, we caiegdhe 18 components that were potentially part o
the transaction into five categories that represemeasing levels of interdependence and assdciate
requirements for coordination and interaction. Thenassign the highest score observed for the
transaction (see online Appendix A3 Panel®jpplier competition measures the extent to which
alternative products and suppliers were availabtbe buyer at the outset of the transaction. Caitigre
disciplines supplier behavior, reduces suppliergowand may facilitate the design of interfirm cotg
by providing benchmarks and comparison informaéibaut suppliers.
4.3 Residual risk

Residual risk is the risk that remains after impdatimg interfirm controls, or risk that has not
been mitigated by controls. We take a novel apprdgcmeasuring residual risk directly. FollowingsDa
and Teng (2001), we measuesidual relational risk as the buyers’ assessments of the following four
risks at the moment of agreeing on the transactiontract: the supplier may not carry out dutiesnvhe
not monitored, the supplier may not deliver on pe&®, the supplier may not be fair during the
transaction, and the interests of the firm andeatafshe supplier may conflict. Following Agarwalca
Teas (2001), we measuresidual performancerisk as buyers’ assessments of the following two régks
the moment of agreeing on the contract: the produservice may not perform as described and the
product or service may not work satisfactorily. Bresidual risk items, respondents were reqddste
consider “the information and control mechanisnag there available” and to focus on residual risk,
given the firm’s investment in interfirm controls.

8 Of all cases, 26% populate the highest categotsaafaction value (i.e., more than €100.000). Ef/&gansaction
value is modest, for IT transactions the risks sxfed specificity can be much greater than direarftial exposure,

because of the potential loss of intellectual prigpand opportunity costs of process interruptiand idle capacity.
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We test criterion-related validity of the residuak measures with two outcome measures. First,
respondents reported the extent to which 12 comtnamsaction problems emerged during or after the
transaction (cf. Anderson and Dekker 2005). As etqik the correlations ek post problems with
residual relational and performance risk are pasisind significantr€0.16 and=0.20, bottp < 0.01).
Second, respondents rated supplier performancee(muality, and on-time delivery; composite
reliability=0.80) which should be associated witkvér residual risk. The correlations with residual
relational risk and residual performance risk adeed negative and significant{0.21 and=-0.23,
bothp < 0.01). Additional evidence that the measurecéfesidual (instead ofx ante) risk is found in
correlations with the transaction characteristie proxy for ex ante risk that are generally sraat in
most cases insignificant (see Table 2). This evides consistent with firms mitigating risk through
control investments.

4.4 Prior ties

Prior ties between partners are measured with an indicatquridr ties) of previous exchange
before the focal transaction (Dekker 2008; Gul@89). Although studies discriminate between leagnin
and trust-building effects of prior ties, the etfeare difficult to isolate because most studiesaisingle
measure for the existence and duration of a pelationship. Vanneste and Puranam (2010) isolate
learning effects from trust-building effects by fising on cross-sectional differences in the paaéfdr
learning associated with different contract terBisectly measurindpoth residual performance risk and
residual relational risk provides an alternativedistinguishing the effects. Specifically, leamiand the
development of competence trust are predicted tigae performance risk and building goodwill trust
is predicted to mitigate relational risk. Thus, soi for Hla is evidence of learning and competence
trust, and support for H1b is evidence of the aflgoodwill trust.

The potential for prior ties to build goodwill tius significant in the research setting, where (by
design) IT investments are independent of prioestments and buyers can choose among alternative
suppliers’ We validate the association betwesior ties and goodwill trust using a survey item that asks
respondents to agree or disagree with the statefiMyfirm could trust the supplier to keep its
promises.” The mean score on this item is signitigahigher < 0.01) for firms with prior ties,
indicating criterion-related validity. For the salogple with prior ties, the average relationshipation is
6.8 years (median 5 years), indicating that bugeeson average satisfied with prior transactiorsthat

they considered the supplier trustworthy beforeaging in this transactiolf.

® Answers to items about the buyer's effort towamsnparing suppliers on price, reliability, servicad
technological capabilities also support that thegegally had choice among multiple suppliers fertifansaction.
10 satisfaction with the prior relation for firms Wiprior ties had a mean score of 4.06 on a 5-fdkert scale,

with only two buyers reporting negative experiencHsis fits the idea that firms prefer partnershwithom they
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4.5 Strategic resource importance

Measurement of the strategic importance of suppdiourcesstrategic resources, is based on Lui
and Ngo (2004). Three items reflect the importandie buyer of the following supplier resourcés t
supplier’'s good reputation, the supplier’s richorggses of capital and labor, and the supplier’bnéesal
capabilities. These items do not relate to spetifiosaction characteristics and instead capture mo
broadly the strategic importance of supplier resesito the buyer.

To test for validity, we first correlate the constr with a survey question about the extent to tvhic
the buyer possessed information at the time ofraotibhg about the supplier’s reputation for quality
price, and delivery. The positive and significaotrelation withstrategic resources (r=0.24;p< 0.01) is
consistent with buyers selecting more reputabl@lgns when seeking strategic resources. Next, we
correlate the construct with two items that captunether the buyer possessed publicly available
information about supplier attributes and informatabout their values, integrity, and ethics attiine
of supplier selection. The correlatioms@.27 and=0.41, respectively; boi0.01) again indicate that
strategic resources are associated with (publicylable) information about supplier reputation and
characteristics that promote goodwill trust. Fipalle correlate the construct with measures of the
intensity with which the buyer evaluated potensigppliers’ technological competencies, reliabilapd
service. Consistently positive correlations &dl0.01) indicate that strategic resources are &geoc
with intensive partner selection. Together, thes@ity checks support the argument underlying H2b,
which posits a weaker association between resteletional risk and control misalignment for
transactions where the buyer is motivated by vaheation and engages in transactions with more
reputable, trustworthy suppliers.

5. Preliminary Analysis

5.1 Measurement model results

To assess the validity of construct measurementjsgenaximum likelihood confirmatory factor
analysis in LISREL 8.88" Like prior studies (e.g., Anderson and Dekker 306% measurement model
treats all constructs as latent variables thateftected by the measured survey items. Table tvstioe
results. The fit statistics indicate a good fitvieen the measurement model and the sample da#il(df=
¥2=869.92 [p<.01], RMSEA=0.060, SRMR=0.054, CFI=0.88IFI=0.94). All factor loadings are

share positive past experiences. Mean prior trdiosafrequency and size were 3.33 and 3.46 on ailtfikert
scale. Trust in the supplier before the focal taatisn had a mean of 3.96, with only one buyer répg low trust.

1 We use a combination of fit statistics to evaluatedel fit, specifically the standardized root measidual
(SRMR), root mean squared error of approximatioM@EA), non-normed fit index (NNFI), and comparatifite
index (CFl). Recommended cutoff values are 0.06RISEA, 0.08 for SRMR, and 0.95 for NNFI and CFithw

loosened values for combinations of measures (lduBzmtler 1999).
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significant and the standardized loadings arefsatisry. We compare the measurement model to
alternatives that (1) specify all risk items as &awor, (2) specify all controls as one facto), §Becify
mixes of independent variables as single factogs, (size and asset specificity; complexity and
uncertainty), and (4) specify one common factoraibitems (i.e., common method bias). Chi-square
difference tests and changes in fit statisticscaidi that the fit of all alternative models is #igantly
worse, supporting the reported measurement moddirmiting concerns about method bf3s.

For each multi-item construct, Table 1 reportsabenposite reliability (CR) and the average
variance (AVE) as measures of construct reliabditg convergent validity. CR for most constructs
exceeds 0.70, and AVE for most constructs exceéids Providing evidence of satisfactory construct
reliability and validity. Finally, for each multtém construct the square root of the AVE is gretian
the correlations with other constructs (reportedhendiagonal of Table 2), indicating that these
constructs have good discriminating validity (Fdraed Larcker 19813
5.2 Variable correlations

Pearson correlations reported in Table 2 indidzémulticollinearity poses little concern.
Consistent with greater risks prompting greatetrmbimvestments, transaction characteristics phaxy
for risk are positively correlated with the usardérfirm controls. The presence of prior ties égatively
correlated with control use, residual performamael relational risk. This is consistent with firms
obtaining the same (or lower) residual risk at Ioa@st and with fewer controls when they transatt w
familiar partners. Strategic resources are coedlpbsitively with control use but negatively with
residual risks. Strategic resources are not siganifly correlated with proxies for transaction risk
Importantly, this indicates that, consistent witfieslences between RBV and TCE theory, the motirati
for exchange is conceptually different from theiltttes of the transaction that make it susceptible
risk. Negative correlations between control userasdiual risks are consistent with controls redgci
assessed levels of residual i$Rhe strong correlation between the two types atroh, OC and BC,

supports aggregation to the higher-order constMe:S.

12 Exploratory factor analysis of all items yielde tleported factor structure with no significantssrdoadings.

13 For the second-order MCS construct, CR and AVEsareewhat weaker, and the square root of the AV&nsr
than the (logically high) correlations with its sdimensions. Because we use these control dimensisn
alternative dependent variables, this poses noetoac

14 We also estimate a structural equation model sesssthe associations (i.e., covariances) betvieecontrol and
residual risk dimensions, controlling for all transon characteristics. Model fit is adequate. &halysis shows
that while transaction characteristics relate pritpao control design and only weakly to residuigk, the
conditional covariances between residual risk amtrol dimensions remain negative and highly sigaiit. This

supports the expectation that given a transactiasksprofile, increased control contributes to rdesed risk.
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5.3 The measurement of control misalignment

Like prior studies (e.g., Reuer and Arifio 2002; aom 2004), we measure control misalignment
as the residual from the regression that relatesfirm control and transaction characteristicg firaxy
for risk (left side of Figure 1). We conduct thisadysis for MCS to obtain the primary measure oftcd
misalignment and separately for OC and BC to explbe consistency of results between types of
controls. Table 3, Panel A reports the regressifficient estimate’’ Consistent with the empirical
TCE literature (e.g., Geyskens et al. 2006), tretizas with greater transaction value, asset spégifi
uncertainty, and task interdependence give rised® extensive use of contrdfsror the final measure
of control misalignment, the regression residuedsnaultiplied by negative one (-1.0) to reversedbale
and create a convention in which misalignment mmeasimnderuse of controls relative to risk. Thus,
control misalignment is expected to be positivelgariated with residual risks. Because positive and
negative regression residuals may have differeainmegs (e.g., over control and under control, nedat
to risk), online Appendix A4 considers alternatigsts that incorporate this difference.

As a validity check of control misalignment, we igitvinvestments in contracting as measured by
the logarithm of days spent on contract developm&nbntrol misalignment reflects (in part) manegje
calculated investments in control in responseandaction risks, then it should correlate posijiweth
underinvestment in controls. We regress the timedted in contracting on the transaction
characteristics, extract the residual, and multiphynegative one (-1.0). Thus greater values reflec
greater underinvestment relative to transactidesri$he correlation between control misalignmert an
underinvestment in contractual control is positive significant=0.12;p<0.05), and this holds for both
OC and BC1(=0.11, and=0.10; bothp<0.10). This confirms that the control misalignmergasure
captures intentional, incomplete responses to action risks. It also suggests that costs of coam@an
omitted moderator in the analysis of control dexisi
5.4 Qualifying the sample: Evidence of tradeoffs lieveen control investments and residual risk

Before testing the research hypotheses, we comrdoliminary test to confirm that the sample
falls within the relevant range for TCE theory ihieh hybrid organizational forms are sustained by
tradeoffs between control investments and residsial Results reported in Table 3, Panel B indithte

15 Adding industry indicators and firm size as aduitil control variables to the model provides simiksults as
reported. The coefficients of these control vaestdre insignificant.

16 Although the model Rof 13% is modest, this increases to 29% whebor ties and strategic resources are

included as moderating variables. This is comparébthe explanatory power in prior studies inghmilar setting
of IT transactions by small- to medium-sized firfesy., Anderson & Dekker 2005; Vanneste & Puran@h0.

Severe multicollinearity caused by the interactédfects hinders interpretation of the results. Plogpose of the

Table 3 Panel A analysis is to obtain regressisidtals that can be analyzed across the moderatimdjtions.
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control misalignment is positively and significgnissociated with both residual performance rigk an
residual relational risk. This suggests that marsagee (at least in part) aware of this misalignimn€he
results are in line with the TCE prediction thdaeifirm controls are intentionally incomplete antat
costs of control are minimized by balancing conimgkestments and residual risk. Although the
correlations in Table 3, Panel B are significauifferent from zero, they are also significantlffelient
from one. This is consistent with the observatiwat the measure of control misalignment used ior pri
empirical tests of TCE likely confounds intentioaald unintentional misalignment with model
misspecification.

In the absence of measurement error, the correlattween control misalignment and residual
risk indicates the portion of variability of conltrmisalignment that is associated with intentiopall
incomplete investments in interfirm controls. Tkenaining variation in control misalignment is
associated with unintentional misalignment (e.qanagement error in control investments or in the
assessment of expected control loss) and with edisgation of the TCE model. We assume that
unintentional misalignment is random and uncoreglatith the cost of control.

6. Evidence on the moderating effects of prior tieand strategic resources
6.1 Evidence on the moderating effects of prior te

Table 4 reports the results of testing H1. Corietest between control misalignment and residual
risks are reported for the subsamples with (N=H84) without prior ties (N=123) (Panel A). As
predicted, the correlations between control misatignt and residual relational risk and residual
performance risk are generally smaller for firmshia subsample with prior ties than for firms ie th
subsample without prior ties (Panel B). Tests caimmgahe correlations between the subsamples itelica
that the correlation between residual performaisteand control misalignment is significantly larder
the subsample without prior ties (0.38>0.85;0.01). This result holds for both OC misalignment
(0.37>0.24p< 0.01) and BC misalignment (0.31>0.2%; 0.01). Similarly, the correlation between
residual relational risk and control misalignmensignificantly larger for the subsample withoubpr
ties (0.25>0.16p< 0.01). The effect is primarily driven by misaligent of BC (0.30>0.15< 0.01),
because the correlation between residual relatiislkabnd OC misalignment does not differ signifitta
between the subsamples (0.14 versus @18.10).

In support of H1, we conclude that prior ties betwexchange partners weaken the association
between control misalignment and residual perfolgaand relational risk. As discussed in Section 2.2
the theory linking prior ties to lower cost of caitthrough moderating performance risk focusethen
roles of partner-specific learning and competenast twhereas the theory for relational risk fosuse

prior ties as an indication of goodwill trust. Soppfor Hla and H1b suggests that both learningthed
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development of trust during prior interactions efféne cost of control and mitigate partner consern
about performance risk and relational risk that Miaiherwise accompany interfirm transactiohs.
6.2 Evidence on the moderating effects of strategiesource importance

Table 5 reports the results of testing H2. We $pétsample using the median scoretidtegic
resources to differentiate transactions with low (N=130) arigh (N=157) strategic resourc¥s.
Consistent with H2a, the results of Panels A arsth&wv that the correlation between control
misalignment and residual performance risk is senédir transactions with low strategic resourcesth
for transactions with high strategic resources580135;p<0.01), which holds for both types of controls
(0.15<0.36p<0.01, and 0.13<0.2%<0.01). Consistent with H2b, the correlation betweentrol
misalignment and residual relational risk is sigiftly greater for transactions with low strategic
resources than for transactions with high stratezggources (0.25>0.08<0.01), which also holds for
both types of controls (0.21>0.02%:0.01, and 0.26>0.12<0.01).

We conclude that strategic resources strengtheastbaciation between control misalignment and
residual performance risk and weaken the assopibgtween control misalignment and residual
relational risk. As discussed in Section 2.3, tieoty that relates strategic resources to perfocmank
focuses on the acceptance of greater risk in theufgwof value creation. At the same time, the @ffeith
respect to relational risk pivots on the role gfier reputation that accompanies partnering with
suppliers with strategic resources.

6.3 The joint moderating effects of prior ties andstrategic resource importance

Table 6 provides results of testing for joint madiry effects of prior ties and strategic resources
The correlations between the three misalignmentsuorea and residual relational and performance risk
are reported for four subsamples: the conventid@dt setting (i.e., case 1: no prior ties and low
strategic resources, N=62), the conventional TGingeaugmented with prior ties between partneas th
allow for lower control costs (i.e., case 2: ptiess and low strategic resources, N=68), resouaset
motivations for collaborating (i.e., case 3: napties and high strategic resources, N=61), aad th
setting that combines both prior interactions asburce-based motivations for collaborating (case
4: prior ties and high strategic resources, N=Ba and H2a predict countervailing effects, wittopr
ties weakening and strategic resources strengthéiminassociation between control misalignment and

17 We repeat the analysis with an alternative meathatecaptures the supplier's perceived trustwoess before
the focal transaction. This measure of goodwilstrshould affect the assessment of relational piskicularly.

Indeed, the results for relational risk remain, velas the moderating effects on performance riskornec
insignificant. This is consistent with the diffecenbetween trust and learning effects that areceomfed in prior
ties.

18 Using the mean score to split the sample provéitegar results as reported in Tables 5 and 6.
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residual performance risk. In contrast, H1b and pi&alict consistent effects, with both prior tieslia
strategic resources weakening the association batmésalignment and residual relational risk. We
examine the stability of the results by comparimg four cases in light of the predictions.

Focusing first on Hla and H1b, we compare casesl R dor transactions with low strategic
resources. The results support hypothesis H1lbtr&asactions without prior ties, the correlatiotwaen
control misalignment and residual relational rislgieater than for transactions with prior ties
(0.35>0.20p< 0.01). This result holds for misalignment of b&ft and BC, (0.31>0.1%< 0.01 and
0.34>0.24p< 0.01). The correlation between residual perforreaisk (H1a) and control misalignment
is also greater for transactions without prior tieen for those with prior ties (0.24>0.3% 0.01). This
result is primarily driven by misalignment of BC.28>0.08;p< 0.01) and not by misalignment of OC
(0.17 versus 0.1§> 0.10).

Continuing with comparisons of transactions withhhstrategic resources (cases 3 and 4), the
results again indicate that prior ties reduce #sdaiation between control misalignment and residua
risk. For residual performance risk (H1a), the elation is significantly greater in the subsampithaut
prior ties (0.48>0.29< 0.01). This holds particularly for misalignmeit@C (0.56>0.25p< 0.01),
although for misalignment of BC the difference @& significant (0.29 versus 0.2@> 0.10). For residual
relational risk (H1b), the difference in correlatisobetween transactions without and with prioriges
significant as well (0.18>0.0%< 0.01). This effect is primarily driven by misaliment of BC
(0.29>0.02p< 0.01), but not by misalignment of OC (0.01 ver8i@18).

Focusing on H2a and H2b, we compare transactiotislow versus high strategic resources (i.e.,
case 1 versus case 3 and case 2 versus case didé2imy first the cases without prior ties, H2adicts
that the correlations between control misalignnaat residual performance risk are lower than when
strategic resources are high. The results supipisrekpectation (0.24<0.48« 0.01) and show that the
effect is primarily driven by misalignment of OC.1@<0.56;p< 0.01), rather than misalignment of BC
(0.28 versus 0.29> 0.10). For residual relational risk (H2b), wediot the opposite effect that
correlations with control misalignment are greébertransactions with low strategic resources. The
results also support this expectation (0.35>00%8).01) and again show this is primarily driven by
misalignment of OC (0.31>0.0px 0.01), not by misalignment of BC (0.34 versu90® 0.10).

Continuing with the cases with prior ties (caseeBsus case 4), the results again strongly support
H2a as control misalignment is more weakly coreslatith residual performance risk when strategic
resources are low (0.14<0.385 0.01). This effect holds for misalignment in b@ and BC
(0.18<0.25p< 0.01, and 0.08<0.2p< 0.01). The results are equally strong for H2ke Thrrelation
between control misalignment and residual relatiask is higher when strategic resources are loant
when they are high (0.20>0.0%5 0.01). This result also holds for misalignmenbath OC and BC
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(0.15>0.08p< 0.01, and 0.24>0.0p< 0.01). In online Appendix A4, we present testt ghow that the
results are robust to alternative tests and spatifins.
7. Conclusion

Prior studies provide compelling evidence thatriim@ controls are designed in response to
transaction risks. A less studied feature of cortesign is the degree to which the cost of control
influences control investments and is thus linkethe alternative of accepting some residual risk.
Variation across firms in the cost of control maplain why firms facing common transaction riske us
interfirm controls with differing intensity. To erdne this explanation, we test whether two partnigrs
specific characteristics that proxy for variatiortte cost of control influence the control-residisk
tradeoff, as evidenced by their moderation of feoeiation between control misalignment and residua
risk.

Consistent with prior ties between exchange pastrezfucing the cost of control, we find that the
conventional TCE measure of control misalignmemtetates less strongly with residual performance
and relational risk when partners have a histomgriafr ties than when they do not. Further, we fimait
control misalignment correlates more strongly wékidual performance risk and less strongly with
residual relational risk when transactions are wadéid by buyers seeking to create value through IT
investments using suppliers with unique, strateggources. These findings are consistent withtteery
that the cost of control is altered by firms’ inesed tolerance for performance risk in high expkcte
return activities and by enhanced partner trustdhasm supplier reputation that accompanies sefeétio
strategic resources. Joint tests of these modgraffacts reinforce these conclusions.

The study contributes an integrated analysis oftation risks, partnership-specific costs of
control, and the buyer’s tradeoff when investingniterfirm controls and accepting residual riskisTh
contribution is made possible by measurement inmavg, specifically direct measurement of residual
risk and disaggregation of performance and relatiask. Prior studies treat the measure of
misalignment derived from the TCE regression betwesnsaction characteristics and interfirm coutrol
as a proxy for residual risk. However, althougimifudes intentional and unintentional control
misalignment that creates residual risk, it alsgiuides errors introduced by any misspecificatiothef
TCE regression model. By measuring residual riskatlly, we develop an approach to examining a
particular form of misspecification of the TCE regsion. Specifically, we show that partnership
characteristics moderate the firm’s response testetion risks in a manner consistent with predicte
effects of these partnership characteristics orctisé of control. This approach requires reseascteer
augment their use of archival data (e.qg., contyadgth survey data, and it offers a path for depéig

more complete models of the determinants of imtarfiontrols.
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This paper also contributes more broadly to theeditire on embedded relationships and the
resource-based view of interfirm exchange. Theiffigsl support the argument that the RBV motivation
for interfirm transactions is a complement rattemtan alternative to TCE (Argyres and Zenger 2012;
Combs and Ketchen 1999; Zajac and Olsen 1993)ethdke examination of the combined effects of
prior ties and strategic resources on interfirmtcdrdesign provides a test of Gulati et al.’s (20p.
1218) proposition that prior ties and “partneridisiveness” (conceptually related to strategioteses)
work together to facilitate value creation. Separaeasures of performance and relational risk allsw
to disentangle two theoretically distinct effectgpnor ties on the risk-control relation: efficien
coordination and communication (arising with parsgecific learning and with development of
competence trust) that mitigates performance mgkthe formation of goodwill trust that mitigates
relational risk.

Several limitations temper the interpretation appliaation of the results. First, although we study
a wide range of IT transactions in a variety ofusigies, the sampling scheme (which focuses on
medium-sized buyers of IT projects) limits the gafizability of the findings. Second, survey data a
subject to common method bias. The use of objeatidieators mitigates, but does not fully eliminate
these concerns. Better measurement could enhanstut validity and identification. Third, we cedit
in-depth data from buyers about transaction managebut do not measure the supplier’s cost of
control. Suppliers also make control investmentslaear residual risk; thus, relating transactiskgito
only the buyer’s control investments and residisid is an incomplete picture of the control anddeal
risks associated with a transaction. Our approgaciemsistent with prior studies, but capturing diaie
both sides would allow analysis of both the contesiidual risk tradeoff and the apportionment of
control investments and risk-bearing between tretirtgaparties. Finally, using data from two time
periods, which limits the degree to which measofagsidual risk are biased by known outcomes, migh
allow researchers to test whether higher failutesramplied by greater residual risk outweigh sgsin

related to deliberately incomplete controls.
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Figure 1. Research model and hypotheses

The left portion of the diagram depicts the meamemt of misalignment of management controls agtha term in the TCE regression relating
transaction risk to control investments. TCE thgmsdicts that the control-residual risk tradesfirifluenced by the cost of control. The research
sample is first qualified as covering transactiatith meaningful control-residual risk tradeoffs tegting for a positive association between
control misalignment and managers’ direct assessnoémesidual risks. The right half of the diagrdapicts testing the theory using two
partnership-specific factors that proxy for vanatin the cost of control: prior ties between exad®partners and strategic resources.
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Table 1: Survey items, measurement scales and deigtive statistics (N= 287}

Variable Name

Descriptive statistics Factor

- Survey Item(s) Mean Sd. loading
Interfirm control investments
Outcome control (OCY (Composite Reliability = 0.88 , AVE = 0.60)
The extent to which the buyer used the followingtoa mechanisms:
- We established specific performance goals for tippker f=1) 3.13 1.10 0.75
- We monitored the extent to which the supplier mmlithe performance goals 3.39 1.08 0.86
- If the supplier did not meet performance goalsy tliere required to explain why 3.37 1.14 0.82
- We provided feedback about tegent to which the supplier achieved goals 3.29 1.15 0.83
- The supplier's rewards were based on performancgaced to goals 3.06 1.31 0.59
Behavior control (BC)" (Composite Reliability = 0.91, AVE = 0.63)
The extent to which the buyer used the followingtoa mechanisms:
- We monitored the extent to which the supplier fakal established procedurds{) 2.86 1.19 0.83
- We evaluated the procedures the supplier usedctingalish a given task 3.12 1.15 0.85
- We tried to modify the supplier's procedures whesirkd results were not obtained 2.69 1.23 0.77
- We gave the supplier feedback on the manner intwthie supplier accomplished the

performance goals 3.02 1.19 0.81
- We patrticipated in the supplier’s cost of acti\stiethey were carried out according to

our guidelines 2.90 1.21 0.82
- To evaluate the supplier's methods, the supplidrthaeport periodically 2.31 1.25 0.66
Overall Control (MCS) (2™ order factor)® (Composite Reliability = 0.63, AVE = 0.46)
- Outcome control (OC) 0.00 1.05 0.68
- Behavior control (BC) 0.00 1.06 0.68
Ex ante transaction risk
Transaction value
Initial contract price in Euros; (range 1-5; lelsart 12,500; 12,500 - 25,000; 25,000 —
50,000; 50,000 - 100,000; more than 100,000) 3.27 1.42 0.89
Asset specificity (Composite Reliability = 0.82, AZ = 0.61)
If the product failed and had to be replaced, wiratld have been the loss in time and
money (1very small; 5=very large) associated with:
- Training your personneh€1) 2.96 1.35 0.77
- Data re-entry 3.17 1.37 0.88
- ldle production 2.99 1.47 0.67
Uncertainty (Composite Reliability = 0.79, AVE = 057)
- Difficulty assessing the quality of the suppligpi®duct at delivery 2.85 1.16 0.90
- Difficulty comparing different suppliers’ produafs=1) 2.99 1.08 0.83
- Difficulty comparing the price/quality ratio of dérent suppliers’ products 3.00 1.08 0.46
Task interdependencé (Composite Reliability = 0.75, AVE = 0.61)
- Number of components/services bought (from list&frange 1-17) 4.45 3.08 0.61
- Product complexity (see Appendix A3, Panel B)1) 3.67 1.37 0.92
Supplier competition (Composite Reliability = 0.85AVE = 0.73)
- Number of potential suppliers at time of purchasel} 2.62 1.16 0.90
- Number of alternative products at time of purchase 2.49 1.14 0.81
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Table 1 continued) Mean Sd. Factor
loading

Manager’s Assessment of Residual Risks

Residual relational risk® (Composite Reliability = 0.78, AVE = 0.65)

The extent to which following risks were preseakiig into account the information

and control mechanisms that were available):

- The supplier may not carry out duties if he is matnitored §=1) 2.03 0.90 0.94

- The supplier may not always deliver on promises 2.05 0.97 0.92

- The supplier may not be fair during the transaction 1.94 0.96 0.93

- The interests of my firm and those of the supptiay conflict 2.11 0.96 0.90

Residual performance risk (Composite Reliability = 0.96, AVE = 0.85)

The extent to which following risks were preseakiig into account the information

and control mechanisms that were available):

- The product or service may not perform as describet) 2.23 0.76 0.88

- The product or service may not work satisfactorily 2.06 0.86 0.72

Strategic resources

Strategic resources (Composite Reliability = 0.7HVE = 0.56)

The extent to which the following resources werpamtant when selecting this

specific supplier:

- The supplier’s good reputation 3.63 0.91 0.80

- The supplier’s rich resources of capital and lahed) 3.31 0.96 0.76

- The supplier’s technical capabilities 3.73 0.90 0.68

Prior ties

Prior ties

- Had your firm and the supplier transacted befoigttlansaction? (range 0-1) 0.57 0.50 0.89

Fit statisticsdf=411,y2=869.92 (p<0.01), RMSEA=0.060, SRMR=0.054, CFI50.8NFI=0.94. Factor loadings
are estimated using confirmatory factor analysifwiaximum likelihood estimation in LISREL 8.80.
2All items are measured on a 5-point Likert scaken(t at all/low degree; 5=to a very large extent/ high degree)

unless noted otherwise. Scales of multiple indicatmstructs are identified by fixing the loadinfytioe indicator
that was expected a priori to best represent thetaect at a value of ona=1). For transaction value and prior ties

we fix a subjectively estimated measurement err6r20 times the estimated total variance.
® In the survey administration, items relating tdomme and behavior controls were presented in rantaler.

¢ ltems are standardized before the mean computagicause of differences in measurement scales.
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Table 2: Pearson correlation matrix (N = 287)

1 2 3 4 5 6 7 8 9 10 11 12

1. Residual performance 0.92
risk
Residual relational risk 0.31 0.81

Outcome control (OC) -0.26 -0.10  0.77

Kok

Behavior control (BC) -0.20 -0.17" 0.687 0.79

Kok

2
3
4
5. Overall control (MCS) -0.25 -0.15 0.927 0.92 0.68
6
7
8
9

Kk

Transaction value -0.05 -0.06 020 0.27 0.267 -

dx

Asset specificity 0.10 0.05 0.18

Kk ok

0.28 0.257 0.27 0.78

hk

Uncertainty -0.05  0.02 024 012" 0207 0.23 023" 075

Task interdependence  0.08 di14 0.10 012 012" 0.06 0.09 0.04 0.78

10. Competition 0.07 -0.01  -0.06  0.09 0.02 -0:15 0.01 018 -010 o085
11. Prior ties 0200 -0.23" -0a3 018" -017" -0217 -022° -011 -0.06 -0.05 -
12. Strategic resources 041 -014" 0.277 033" 033" 0.03 0.07 0.08 0.04 0.02 0.04 0.75

@ The diagonal provides the square root of the @eevariance extracted (AVE) for all multi-item ctmgts (initalics); correlations below diagonal.
**x ** and * indicate ap-value< 0.01, 0.05 and 0.10 (two-tailed test).



Table 3: Measuring control misalignment and testsd qualify the sample
Panel A:

OLS regression analysis of the association betwragisaction characteristics that proxy for
transaction risks and the use of interfirm contr(is= 287)

Interfirm Control

MCS oC BC
(Constant) -0.56 -0.31 -0.89
-2.94%** -1.34 -4.06***
Transaction value 0.12 0.09 0.17
3.20%** 2.04** 3.82%x*
Asset specificity 0.14 0.10 0.20
2.77%* 1.70* 3.39%**
Uncertainty 0.11 0.18 0.05
2.13* 3.03*** 0.82
Task interdependence 0.10 0.09 0.12
1.79* 1.38 1.89*
Competition 0.07 0.00 0.14
1.38 0.05 2.51*
R 0.13 0.09 0.15
Adj. R 0.11 0.08 0.13

Cell entries are unstandardized coefficients avalues.
*xx k% % indicate a p value of< 0.01, 0.05 and 0.10 in a two-tailed test.

Panel B:

Tests to qualify the sample. Correlations betweamrtirol misalignment and residual performance
and relational risks.

Residual Performance Residual Relational

Risk Risk
MCS misalignment 0.28*** 0.17%**
OC misalignment 0.28*** 0.12**
BC misalignment 0.24x** 0.19%**

*k k* *indicate a p value 0f< 0.01, 0.05 and 0.10 in a two-tailed test of défese from zero.
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Table 4: Tests of the moderating effects of prioriés on the association between control
misalignment and residual risks

Panel A:

Correlations between control misalignment and redigerformance and relational risks for subsamples
with and without prior ties.

Subsamples Control Misalignment  Residual Performance Ris Residual Relational Risk
No prior ties MCS misalignment 0.38*** 0.25%**
(N =123) OC misalignment 0.37*** 0.14
BC misalignment 0.31%** 0.30***
Prior ties MCS misalignment 0.25%** 0.16**
(N =164) OC misalignment 0.24*** 0.13*
BC misalignment 0.22%** 0.15*

*k +* *indicate a p value 0f< 0.01, 0.05 and 0.10 in a two-tailed test of défese from zero.

Panel B:

Tests of Hla and H1b, which provide the expectatiam prior ties weaken the association betweetraon
misalignment and both residual performance andioelal risks.

Test (p-value)

Subsamples Control Residual Performance Risk Residual Relational Risk
Misalignment
No prior ties > Prior ties ~ MCS misalignment 0.38.35 *** 0.25 > 0.16 ***
OC misalignment 0.37 > 0.24 *** 0.14 >0.13
BC misalignment 0.31 > 0.22 *** 0.30 > 0.15 ***

*ex kx % indicate a p value of< 0.01, 0.05 and 0.10 in a one-tailed test. All igant results remain so
under a two-tailed test.
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Table 5: Tests of the moderating effects of stratégresource importance on the association
between misalignment in management controls and riekial risks

Panel A:

Correlations between control misalignment and redigerformance and relational risks for subsamples
with low and high strategic resources

Subsamples Control Misalignment Residual Residual
Performance Risk Relational Risk
Low strategic resources MCS misalignment 0.15* 562
(N =130) OC misalignment 0.15* 0.21**
BC misalignment 0.13 0.26%***
High strategic resources MCS misalignment 0.35*** 0.08
(N =157) OC misalignment 0.36*** 0.02
BC misalignment 0.26%** 0.12

*xx k% % indicate a p value of< 0.01, 0.05 and 0.10 in a two-tailed test of défeze from zero.

Panel B:

Tests of H2a and H2b, which provide the expectatiam strategic resources strengthen the assaciatio
between control misalignment and residual perfoeaisk and weaken the association between
misalignment and relational risk.

Test (p-value)

Subsamples Control Misalignment Residual Residual
Performance Risk Relational Risk
Low strategic resources MCS misalignment 0.1535 0**
< High strategic resources OC misalignment 0.0536 ***
BC misalignment 0.13 < 0.26 ***
Low strategic resources MCS misalignment 0.2508 0**
> High strategic resources OC misalignment 0.2102 ***
BC misalignment 0.26 > 0.12 ***

*ex kx * indicate a p value of< 0.01, 0.05 and 0.10 in a one-tailed test. All igant results remain so
under a two-tailed test.
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Table 6: Tests of the joint moderating effects of gior ties and strategic resources on the
association between control misalignment and resiaui risks

Correlations between control misalignment and redigerformance and relational risks for subsamples
with and without prior ties, and with low and higtnategic resources

No prior ties Prior ties
Subsamples Control Residual Residual Residual Residual
Misalignment Performance Relational Performance Relational
Risk Risk Risk Risk
Low strategic resources MCS mis. 0.24* 0.35%** 0.14 0.20*
OC mis. 0.17 0.31* 0.18 0.15
BC mis. 0.28** 0.34x** 0.08 0.24*
High strategic resources MCS mis. 0.48*** 0.18 2 0.05
OC mis. 0.56*** 0.01 0.25%* 0.08
BC mis. 0.29** 0.29** 0.27*** 0.02

Case 1: Low strategic resources, no prior ties @2y
Case 2: Low strategic resources, prior ties (N = 68
Case 3: High strategic resources, no prior ties @\)
Case 4: High strategic resources, prior ties (N 9

Tests of Comparative Predictions from Hla, H1b, H2and H2b
Case 1 versus Case 2 and Case 3 versus Case anéitd bprovide the expectatiahat prior ties
weaken the association between control misalignmaedtresidual risk.

Test (p-value)

Subsamples Control Misalignment Residual Residual Relational
No prior ties vs. Prior ties Performance Risk Risk
Case 1 versus Case 2 MCS misalignment 0.24>0*14* 0.35>0.20 ***
OC misalignment 0.17 > 0.18 0.31 > 0.15 ***
BC misalignment 0.28 > 0.08 *** 0.34 > 0.24 ***
Case 3 versus Case 4 MCS misalignment 0.48 > 0%29 * 0.18 > 0.05 ***
OC misalignment 0.56 > 0.25 *** 0.01 > 0.08
BC misalignment 0.29 > 0.27 0.29 > 0.02 ***

*xx *x % indicate a p value of< 0.01, 0.05 and 0.10 in a one-tailed test. All gigant results remain so
under a two-tailed test.

Case 1 versus Case 3 and Case 2 versus Case grddities the expectation that strategic resoursB3 (
strengthen the association for performance risl pt®vides the expectation that strategic resources
weaken the association for relational risk.

Test (p-value)

Subsamples Control Misalignment Residual Residual Relational
Low SR vs High SR Performance Risk Risk
Case 1 versus Case 3 MCS misalignment 0.24<0M48 * 0.35>0.18 ***
OC misalignment 0.17 < 0.56 *** 0.31>0.01 ***
BC misalignment 0.28 < 0.29 0.34>0.29
Case 2 versus Case 4 MCS misalignment 0.14 <029 * 0.20 > 0.05 ***
OC misalignment 0.18 < 0.25 *** 0.15 > 0.08 ***
BC misalignment 0.08 < 0.27 *** 0.24 > 0.02 ***

*x kx * indicate a p value of< 0.01, 0.05 and 0.10 in a one-tailed test. All Bigant results remain so
under a two-tailed test.
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