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_A bstract

We develop a simaple theoretical model off the long texrma buyer-supplier relation-
ship whern non-comtractible buyer specific R&D investment is important, and dexive
predictions om tke effects of trust and competition om suppliers’ investmaent amd
buyers’ procurement strategies. We address these issues emapirically using umique
survey data om imdividual buyer-suppilier relationskips im the Germam automotive
industry. Comsistemt with the model’s predictions, Righer levels of trust are associ-
ated with Righer investment levels and with more comapetitive procurement: trust
and remts firoma reduced supplier comapetition im the procurement process emerge
as substitutes bothk in theory and in the data.
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1 [rtroductior

Hrust is a key ingredient of social life, and of busiress trazsactious alike. Mrust facilitates
iformal relatioral courtracts that may efliciently replace legally eunforced ones. [f an
agent trusts in that ke will be treated fairly by kis tradieg partuer, he will invest in the
relationship, and with this ivcrease surpius arnd efliciency.

Busiess transactions are often recurrent episodes of a history of exchanges, i whick
case trust-based relatioral countracts tend to be the most efficient govervance instrument
for non-contractible dimensiorns. ¥he procurement of parts for compiex products, suck as
automobiles, is a particularly interesting ewampie. [rndeed, some schkolars suck as [&elper
and Menderson (2014) regard €eneral AMotors’ ivability to counter the competition by
Hoyota in the last decades as largely due to the inability of €Al’s manvagement — at
times represented by its chief procurer [gracio Nopez — to fully grasp the importarce
of collaborative management practices, by not establisking and maivtaivieg long-term
relationships witk botk suppliers ard employees.

TWhat lack of understanding trust-based mavagement practices was apparently aiso
at the root of the turmoil produced among upstream suppliers when this n2anager was
poacked by VYoikswagen, and implemented with Lis team his arm’s length cut-throat
competition procurement practices (PLCOS) in the Cerman automotive industry. Hhe
irdustry was domivated by lorg term supply relationskips, and the quasi-rents Nopez
tried to expropriate were crucial to the success of the ”Germar model” where, iz con-
trast to the US, suppliers typically uedertake a large part of the ienovations gererating
izvestments in specific R&D.

[2 this paper we theoretically and empiricaily study the compiex interaction be-
tween trust-based relational courtracts, competition, and ircentives to urdertake non-
contractable R&D investment. We develop a simple theoretical model of a long term
relationship iz whick we izcorporate features typical of German car manufacturieg, with
suppiiers playieg a crucial role with respect to desige and ienovation, and derive pre-
dictions or the effects of trust awd competitior or suppliers’ ievestment and buyers’
procurement strategies. We then use survey data or individual supplier-buyer rela-
tiorships iz the Cerman automotive iedustry to empirically test the predictiouns of the
theoretical model. Whe data are unique in at least two respects. Wirst, they refiect a

urique iedustry-wide crisis ie the supplier-buyer relatioushkip. Secoud, because of this,
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the respoudents, in their interest in a resolution of that crisis, were uriquely eager in
disclosing details of that relatiorshkip.

We first ckaracterize theoretically and then brieg to a test the gerneral and intuitive
corclusior, that ar agent trustivg iv fair treatment by kis tradieg partwer will pursue
relatiorship specific investment. Wet we also establisk and test a result that appears ie
contrast to one of the conclusions sometines drawn withie the theoretical literature, by
whick goverrance based ou long term relationships ard trust requires (ard is associated
to) lower levels of competition. We show both theoretically ard empirically that there
car actually be a positive relationskip between the levels of trust and the strength of
competition irduced between suppliers.

Our data set allows us to idertify the long term implications of the shock to the sys-
tem generated by Nopez’s urexpected arrival and aggressive attempt to skift production
procurement towards prices close to marginal costs — without consideration of up-front
R&D efforts by tke suppliers.” Because the skort ruw cost savizgs so gererated were
enormous, Nopez’ ard his team developed quite ar ie-road irto re-organizing supply
relationskips iz the very short rue in some firms i the Germarn automotive iedustry,
although the experiment was soon interrupted by a legal battle.? Otker automotive
manufacturers auticipated its relatioushkip-destroyieg implicatiors, however, and thus
were very cautious ie adopting it. Whis generated the variation allowing us to empiri-
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cally ievestigate, with cross-section data, the effects of procurement modes as differing
across auto manufacturers in the German car industry.

o perform this analysis we reed the object of trust, as recorded in the evidence,
to be ar individual, or a specific institution. Whereas this is typically the case in the
laboratory situatiouns refiecting the trust experiment, most of the survey evidence used
to analyze the implications of trust focuses or large populations as the objects of trust.
Iz the World View Survey or whick most of the empirical literature or tke subject
is based, respordents are asked to evaluate their trust ie the population of aun entire

country. Wbeir respounses are used to avalyze aggregate characteristics of fivancial and

goods markets.

LOme of the schemies Nopez employed was to procure immovative desigms at costs borm by those
suppliers, to choose the best desigm, and to use this as tie basis for aggressive purely cost-oriemted
production procurement witRout compensating the developer of the winning design.

2Nopez was ousted from kis role at YW not long after ®e Rad arxived because of the legal charges
of »aving stolen imdustrial secrets when leaving GAd Readquarters in the US. Vet maembers of Ris team
are still emaployed at YW,



Ho the best of our knowledge, there is very little, if any, real world eviderce onr
izdividuals’ trust towards other individuals or institutions, and its impact on these in-
dividuals’ or firms’ bekavior. Whe euwsuing avalysis is a first step in fillieg this gap.
Our data are derived from a urique survey we corducted urder the auspices of the
Cerman Automotive [udustry Association (YDA) or tke ieput supply relationskips be-
tween important first tier suppliers ard their buyers, ramely all tex German automobile
manufacturers (plus ore outsider).

Upstream buyer-supplier relatiorskips iz automobile productior, i particular ie
Cermany, are an extraordivarily good field for suck a study, for several reasons. Hhe most
important is that there is plenty of room for hold-up, ard expropriation. As irdicated
above, upstream suppliers iz Europe, ard iz particular in Germany, are, i stark countrast
to the U.S. Americar and indeed the Japanese car manufacturing iedustries, respoursibie
for muck of the ground-breaking research, whick is ther adapted to the specific reeds
of individual car-models. Whe resulting intermediate product exkibits buyer-specific
features developed withiz upstream buyer — and even car model specific izvestment,
and is characterized by a level of complexity substautively kigher thar observed i n2ost
otker intermediate iuput markets. Whis specificity provides ampie room for kold-up.
Siece the fival product, the automobile, exkibits strict complementarities ard model-
specific interfaces between all cortributing parts, efficiency cousiderations necessitate the
early ard lasting co-operation between the many ageuts invoived i the desige and the
production of the parts of an automobile. Whis is implemented under the auspices of the
car-manufacturer, ard is associated with a superior market power vis-a-vis its suppliers.
[ all, whenr contracting with aw upstream supplier, the car-manufacturer is confronted
with a clear trade-off between attaivieg the desired quality level for the individual part,
and the desire to extract rents from it through lower prices.

Our data set allows us to explore in detail the object of the contract between the
car-manufacturers ard the suppliers, the contracting environment, and botk contracting
partrers’ evaluatiouns of their relationskip. Due to the aforementioned rupture created
ie some of the automotive marufacturers’ procurement procedures, the data exhibit the
variations recessary for suck auw awalysis. [2 particular, we do have survey evideunce of
the suppliers’ perceptior — i the recessary variatior — of the coutracting relatiouwship
with the automotive producers they develop ard produce for, as well as the correspond-

ing eviderce of the car manufacturers’ perception of the same type of relationship. As



to the trauwsactions involved, we distizguisked between individual products taken from
ore of four categories differentiated by complexity. Whe contracting relationskip is then
documented for all development and production phkases. [2 what follows we focus ex-
clusively or the suppliers’ respouses. All suppiiers izvolved in the survey were asked
about their contracting relationskip by product development and productior phases, by
product, and by car manufacturer.

[2 oder to organize the our empirical aralysis, we first develop our theoretical model
of the procurement relationship. 4 buyer repeatedly procures a product whick ievolves
the development of a bluepriut requirieg buyer specific R&D iuvestment by the sup-
plier(s), followed by tke productior pkase. Hhere are several firms capable to develop
suck a bluepriet ard to produce tkhe good. Whe potential suppliers differ in production
costs unknown to the buyer. Whe R&D investment is nouw-contractible and, after the
development phase, a supplier is selected for productior, possibly throughk a competitive
auction. Whe buyer chooses the amount of investment ke desires from the suppliers, in-
vites ore or more of them to invest ard develop a blueprint, and ther selects the supplier
and his blueprint that will be offered the production coutract. Hhe buyer car commnait
to an exr ante monetary trawsfer. We focus on relatioral contracts where in equilib-
rium the buyer restricts selection for productior to those suppliers that invested at the
development stage, using ieformational rents as compensatior for the nour-coutractible
izvestment. 4 deviation by thke buyer (iuspired by what Nopez did) cousists iz open-
ieg competition for the productior cortract to all potential suppliers, iedependently of
whether they undertook any investmeent.

We derive several predictions from this simpie model. Wirst we re-establisk the result,
ard with it, provide a framework for the empirical aralysis, that kigker levels of trust lead
to higker relationshkip-specific investment. Second ard more surprisiegly, we show that
an ircrease in trust is associated with more competition i the procurement process, as
irduced by tke car-manufacturer. Whe reason is that trust and quasi-rents from limited
competitior are substitutes in terms of sustaining cooperative bekavior (ivvestment and
connected reward) between the buyers arnd the seller.

We ther provide eviderce in support of the prediction that kigher levels of trust lead
to higher relationskip-specific investment, proxied by lower failure-rates of the respective
parts that refiect associated quality. Whereas this result is corgruent with predictions

frome many theoretical models, it is, to the best of our keowiledge, the first empirical test



of this prediction.

We aiso provide eviderce that trust and competition betweer upstream suppliers and
the downstream firm are not wecessarily mutually exclusive: suppliers’ kigher trust in
their buyer, the downstream firm, is associated with meore intense suppliers’ competition

as irduced by tke buyer’s procurement scheme.

Hhe remainder of the paper is orgavized as follows. After briefiy reviewing the
theoretical, experimental and empirical literature related to our subject in Section 2, we
develop, in Section 3, our simple tkeoretical framework, and derive our hypotheses on
the effects of trust on vertical relationshkips. [2 Sectior 4, we first introduce the survey on
whick our empirical avalysis is based. We then present our measure of trust and evaluate
what it captures. [r Section 5 we develop our empirical aralysis or how trust between
manufacturers and suppliers is related to the two central questions, namely suppliers’
(urder-)investmzent and sourcieg decisions. We couclude witk Section 6. Proofs are

relegated to the Mheoretical A ppendis.

2 Niterature Review

2.7 Relatioral Conrtracts ard Mrust

A busirvess relatiouship that does not resort to legal means of enforcement would in
colloquial terms be interpreted as based on trust. [u this seuse, trust car be seen as the
basis for relational contracts: | will stick to cooperative strategies only if I trust that my
opponent/partners do.

WLe rick theory on relational contracting in different contexts has initially ot kigh-
lighted the (furdamental) role of trust. Classic references are Bull (1987) and AMacNeod
and Malcomson (1989) wko provided the first formal characterizatiors, ard Baker, €ib-
bous, and Murphy (1994) who demoustrate how the combiration of formal ard relational
coutracts caz lead to better results than either instrument could ackieve aloze.® idore
recently, research kas focused our more general settings, searching for optimal cortract
desigr. In particular, Nevie (2003) fieds that while under moral kazard optimal rela-

tioral cortracts exist and are relatively simple, urnder hidden information cases arise i

3Cibboms (2011), AdacNeod (2007) and Adalcomsom (2013) offer excellent surveys om this rapidly
growing literature.



whick agents do not respord at all to the incentives provided therein. Calzolari and
Spagrolo (2009) furtker extend this case. While in their model the relationskip between
a prircipal repeatedly interacting with a set of agents can suffer from both moral hazard
ard hidden ieformatior, they allow tke privcipal to screen, ard select from competing
agents. Whey highlight a trade off between reputational forces and collusior among
agents: restricting competition to a smaller set of agents ard shortewing coutract du-
ration may help limiting moral kazard, but at the risk to ieduce collusion among these
agents against the principal. Our theoretical avalysis is close ir spirit to - ard partly
izspired by - Calzolari and Spagrolo (2009), but deals with a very different stage game
where suppliers ievest iz vor-countractible R&D before knowing if they will be selected
to produce tke good.

A formal representation of trust only appeared very recently. [t is well known from
the theory of repeated games that a high discount factor is associated with more coopera-
tive bekavior, whereas a low discount factor typically results iz myopia ard opporturistic
bekavior. What is, you cannot trust a parteer with a low discount factor. AMore recent
work ou relational coutracting, suck as Bodok-Creed (2013), explicitly makes this con-
rectionr, defining trust as the belief that a party kas o the opporent’s ability to resist
the temptation to ckeat iz a relatioral contract. Mhe model stresses that when agents
begiu a relatioral coutract with ar uvkeown partuer, eack party may face ar adverse
selectior problem if poteuntial partuers vary in their ability to koror a relatioral agree-
ment. Ar agent is ther said to be trustworthy if ke is capable of resisting the temptation
to defect from a relational contract, while the level of generalized trust in the economy is
defined as the probability that ie equilibrium ar unkwown partuer resists the temptation
to defect arnd performs according to the relational contract.* Aralogously, iz a repeated
pricipal ageut relationskip, Kartal (2012) defives the discount factor of the priecipal a
proxy for his trustworthiuess, ard studies how belief of the principal’s discount factor,
i.e. trust, evolves alorg the relationship.

We are close e spirit to these authors as we will also ieterpret iv our model the dis-

count factor as an indicator of trust in a long term relatiouship, after learning occurred.

4HrustwortRiness is therefore a property of prefierences innate to the agemt, modeled as their discoumt
factor, while gemeralized trust is am emdogemous belief about the beravior of otkers gemerated by the
equilibrium interaction off imdividual preferemces and tire structure off the ecomomy.



2.2 Empirical Niterature

Whe basis for many empirical studies our trust is the World VYalues survey, and in it,
answers to the question: “Generally speaking, would vou say that most people car
be trusted, or that you have to be very careful iv dealieg witk people?”” While one
‘may doubt the power of tkis coustruct at first glance,® it kas beer used frequently
iz a number of studies. Whke basic bypothesis of Na Porta, Nopez-de-Silares, Shieifer,
arnd Viskuy (1997) is that trust is aw integral requirement for the furctioning of large
orgamizations iz whick the likelikood of repeated iunteractions is relatively smail, and
thus the establisked mechanisms for ensuring cooperative bekavior are less effective. 2
a cross-country study they establisk that populations with higher levels of trust skould
foster more effective governance as well as relatively larger firms.

Aghion, Algan, Cakuc, and Skleifer (2008) perform an internatiorval comparison on
the newus between levels of social capital (or trust/distrust), aed the demand for (or the
amount available) of state regulation. Hhe intuitior is that a lack of civic mindedress in
ore’s fellow citizens may lead to a strouwger desire for the state to regulate interactions.
Whey find very strong evidence for this, ever for societies in whick the government itself
is plagued by corruption. [t therefore appears that trust and regulation are to some
extent substitutes.

Cuiso, Sapierza, ard Ziegales (2009) focus or the trust citizens of a given country in
Europe kave toward citizers of another country. Ifere the levels of trust are explaived in
part by the geographic distazce between countries, but aiso by sociological and geuetic
closeress and common history. Ness trust in the citizers of a country is associated
with sigrificantly lower aggregate trade and investment. [n aw arother study, Guiso,
Sapienza, and Zingales (2004) suggest that the different characteristics of [talian regions
lead their citizens to develop different levels of social capital. Mhey theun show that
iz bigh social capital/trust areas people are more proue to ievest iw stocks iwstead of
kolding cask reserves, and kave easier access to bavk credit. Mhe effect is mitigated
by levels of education. Along similar lizes, Guiso, Sapierza, and Zingales (2005) find
that individuals who display kigker levels of trust buy more risky assets relative to their
wealth. Whey counter the natural question that this might be due to differences in risk

attitudes by controiling for risk- and ambiguity-aversion. Hheir original result persists.

= . . . Al . .
°See Sapienza, Holdra, and Zingales (2007) for an experimental study on the merits of this measure
amnd a discussiom of tke previous literature.



[ contrast to the research mentioved so far, Butler, Giuliaro, and Cuiso (2009)
study tke effects of irdividuals’ trust as opposed to trust towards groups. Whey use
tke Europear Social Survey as well as experimental evidence to argue that a medium
amounrt of trust may be optimal for individuals. oo little trust may lead individuals
to miss too many opporturities for bereficial interactions, while too muchk trust leads to
the danger of being taken advantage of.

Wically, Bottazzi, Da Rie, and Wellmane (2009) study the willizgress of venture
capitalists to perform wou-countractible services in a micro-ecoromic eunvironment. [
particular, they analyze the infiuence of more effective legal systems in this context.
Botk in thkeir theoretical model and their empirical avalysis of a data-set on European
venture-capital deals they find that a more efficient legal system has two effects. Onr one
hand, it is complementary to trust, iv the sense that it makes venture capitalists more
willing to grant vowr-contractible support. On the otker kand, it leads verture capitalists
to require more protection for the case of failure of the venture.’

We focus on the importance of trust in the (procurement) relationskips whick is ot
only affected by the individuals’ specific characteristics suck as ivtertemporal preferences,
but also by otker dimensions of the relationships. Based or this approack, we aralyze
bow higker or lower levels of trust in the relationship affect upstream investment levels,
as well as the choice of contractual details iz the German automobile industry.

A s to the empirical relatiorship betweer trust and competition, the only study known
to us is by ¥rancois, Wujiwara, and var Wpersele (2012). Buildieg or a corceptual model
of shirking iu the labor market they use, amongst other data, the World Yalue Survey to
skow that more competition between firms induces trust. As ie Brown, Walk, and Webr
(2012)’s experimental study, competition acts kere as a disciplizieg device that irduces
the reliability of service provisior, whick iz ture iecreases its trustworthivess. Again,
our reasoming is the opposite: the very preseunce of high trust in the relatiouship allows

tke buyer to irduce more competition between the suppliers.

@ the working paper om tke same data, Bottazzi, Da Rin, and [ellmann (2007) also skow that
Righer scores on the Euro-Barometer measure of trust between nations are associated with Righer cross-
country investments.



3 A tkeoretical meodel of procurenmert

Iz eack period a buyer (ske) veeds to procure au ivtermediate product. Mhis process
entails first the development of the blueprint of suck a product, whick requires an iu-
vestment I (i.e. R&D for the bluepriut) by the supplier, that is urobserved to the buyer
withie the current period, and subsequently, the production of the intermediate prod-
uct. Whe value to the buyer of the fival product witk embedded investment I is v([)
whick is an increasing and strictly corcave furctior, v'(-) > 0, v”(-) < 0, and satisfies
the standard [eada couditions.

Where are N > 1 firms capable of investing ard supplyieg the intermediate prod-
uct. [evestment is vou-cortractible, its cost is surk and wormalized to I for I units of
investozent. After the investment phase, a supplier (ke) is selected for production. We
assume for simplicity that productior carrot be shared by more thar ore producer. ¥he
cost of production to supplier ¢ is #; whick is iid across firms ard across periods on the
support [Omin, Omax] according to a time-iwvariant distribution F(6;;). Hhe realization of
eack supplier’s production cost is urkrown to the buyer.

[evestment [ is corsidered buyer specific, so it kas o value for buyers otker thar
the ore that commissiored the invtermediate product. Whe investment fully depletes at
the end of the current period. Withiu the current period t, the buyer may ask supplier ¢
to produce thke intermediate product usivg the biuepriet developed by arotker supplier
7 withie the same period.

"Whe procurement is repeated infivitely often by that buyer. ke typical period is
modeled as a stage game. [t invoives the following timing:

t; (Pre-selection): Mhe buyer announces to all N firms iu the industry a desired
level of investment I and a number n < N of firms and their idectity that are invited
to develop the biueprint of the intermediate product ard to compete for its production.
"Whe buyer commits to a trausfer w to eack one of the n firms, to be paid at the end
of the development phase ty, ard to a meckarism to be specified below, by whick the
suppiier obtairing the production coutract at 3 and paid at t; will be selected.

ty (Development): Mhe buyer selects the n > 1 suppliers. Eack supplier i ckooses his
investment [; incurring the surk cost I;; the trawsfer w is paid by the buyer to eack of
the n firms.

ts (Selection): Mhe buyer invites N firmes to compete for the production countract



according to the mechanism be committed to i phkase t;. Eack of these suppliers’
productionr cost 0 is realized. On the basis of the mechanism a urique supplier k is
selected, together with a price p payable or delivery of the intermediate product.

t, (Production): Hhe selected supplier k produces at cost 8y, and receives the trawsfer
p from the buyer. Whe buyer observes the investment of the n firms invited to the

development pkase of the procurement process.

Mowards ar explanation of the assumptions implicit iz that descriptior: ¥ke buyer’s
commitment to a trawsfer w and to the selection mechanism implies that these are
contractible ard as suck eunforceable by the court. Whe mechanrism the buyer commits
to differs between the choices of n > 1, and n = 1, respectively. [f ske ckooses n > 1
and thus opers procurement to competition, then the meckanism ske commits to at t;
is a secound price auctior, arnd the price p for production is determived by that auction.
[f she chooses n = 1, ske simply quotes the desired investment level I, pays the traunsfer
w, awards the selected firm the production contract and commits to a price p paiable at
t3. Mbroughout the stage game we assume that the buyer has all the bargairving power
and botk the buyer’s and the suppliers’ outside optiors are zero if the suppliers refuse
tke buyer’s ¥IOM offer.

Whe level of investment [; of any firm ¢, as well as the number of suppliers admitted
at the selectior process at t3, are rot cortractible. Mevertheless, infivite repetition of the
stage game allows the buyer and the firms to rely on relatioral countracting. [2 particular,
if at the end of t; the buyer observes that a firme [ kas deviated and invvested I; < I, ke
will exclude that firm from future procurements, possibly replacing it with avother firm
amongst the N — n firms previously exciuded. Conversely, if the buyer deviates at t3
by inviting . > n suppliers to compete for productior, then all N firms iv the industry
observe this deviatior ard will 2o lorger trust the buyer, impiying that they will not
izvest iz the future if selected.” Althoughk the buyer is urinformed about 6, we assumze,
for simplicity, that suppliers observe the realization of all production costs.®

Perfect observability of all investment at the end of time ¢, is an extreme assump-
tior, but similar results could be obtained assuming that the buyer only observes (ex-

ogerously) imperfect sigrals of the investments, possibly different for the blueprint that

74 formal definition of relatiomal comtracts and of the strategy profiles supporting them in equilibriuma
is provided im the Hreoretical A ppendix below.

8mcomplete informaation between the suppliers would mot qualitatively alter our results, at tke cost
off complicating the expressions of tke imformational remts eaxrmed by the suppliers.



kas been actually used ir production.’
We assume the buyer does not offer coutingent payments suck as discretionary
boruses.’? Hhe discount factor across different phases of the same stage game is one and

is 0 across stage games.

3.1 Relatioral procuremernt

[2 this subsection we characterize the main properties of a relatioral procurement equi-
libriune. We cousider statiovary relatioral cowtracts where the n suppliers, selected
by tke buyer, develop tke required biueprint by undertaking ivvestmeent [ > I, and
the buyer invites o more than the avnourced n firms to compete for the production
countract.

[ tke development pkase, eack of the n selected suppliers decides kow muck to ievest,
auticipating kis expected informational rent [(n)m(n) associated with the production
coutract in this stage game, where [(n) is the probability tkat a giver supplier will
obtain tke production contract among the n firms, and 7(n) is the expected rent accruing
to the producing suppiier. Civer our assumptior that from the buyer’s point of view,
the suppliers are ex ante ideutical, 5(n) = 1/n.

[fn > 1, the expected rent obtaired by the winring supplier, w(n) = ¢ (n) — 0¢(n),

M
N

where 6¢(n) = E[f(n)] is tke exxpected cost of the second eflicient supplier, and simzilarly
0¢(n) the expected cost of the eficient ore. [ the second price auctior, however, the
suppiiers reveal their costs in their bids. ¥ke winring supplier then sells his intermediate
product at the price p = 0(n), where 0(n) is the realized cost of the secornd eflicient
suppiier. Whe rent obtaived by kinme is the difference between the cost revealed by the
second efficient and his cost, 6 (n) — @' (n). [fiustead n = 1, then obviously f(1) = 1, the

siegle supplier’s expected rent is m(1) = p — E[0], and p is the price the buyer commits

9Mom-observability of the imvestmemts im blueprimts mot used im productiom would add am extra
imcemtive comapatibility comstraimt to avoid tkat a firm i sets I; = 0, avoids wimming the auctiom amd
systematically casies w (if positive). Hiis comstraint would Rave no effect om our results.

L07%is assumaption is theoretically justified im Calzolari and Spagmolo (2009), im whick we show that
when tike mumaber of firmas selected im the pool is n < &f as is the case for all observations in our data,
discretiomary bomuses are mot sustaimable im equilibriuma (because of tie buyer’s ability to defier paying
the bomus amnd replacing the curremt supplier). Emapirically, we are mot aware of amy simgle case of
(public or private) procurement in whick suck bomuses kave been used, and the German car imdustry
is mo exception.

LLis shown in MacNeod and idalcomson (1989) and Nevin (2003), with unlimited Liability, stationarity
of comtracts is witkout amy loss of gemerality.



to at ;.
A nor-deviating supplier will optimally just satisfy the buyer’s requirement by in-
vesting I. [ence, kis expected payofd over the infivite horizon game is

4
A

w— L+ Bn)m(n)]——.

[f iestead the supplier decides to deviate and invest less thaw required, ther ke krows
that the buyer will notice this deviation at the end of the stage game and exciude the
supplier from all future procurements. [ this case it is clearly optimal for the deviating

firm to set I = 0. I&is expected profit is

w + B(n)m(n).

ke supplier prefers not to deviate ard to invest ¢ if the ircentive constraint

| I~

w+ Bn)n(n) 2 (i)
is satisfied. [z all, ary selected supplier ckooses investment I as required, if the sum of
transfer w and expected rent from winuieg production B(n)m(n) is vot smaller than the
cortemporareous cost of (mivimal) investment /5. Hhis cost is high if § is small : the
typical supplier faces a strorger temptatior to cheat i the ievestment pkase, and cashk
ie the informational rent in the production pkase.

Net p°(n) = 6°(n) be the price the buyer expects to pay for production when the
buyer sticks to ker promise in t; ard n firms compete for production. Net n > 1, and
the selected suppliers ckoose the required investment [ i the development stage. Mhen

the buyer’s infinite korizon payoff is

4
R

-5

[vo(L) = nw — p*(n)]

M~

Net instead at t3 the buyer invite n > n firms to compete. When it is optimal for the
buyer to choose n = N, i.e. to invite all available suppliers ever within the current stage
game, iz order to take advantage of selecting the supplier with tke lowest production cost
from the largest set possible. Siuce ther ro supplier will invest in the future, the buyer

will also set the trawsfer w = 0 in the future, so tkat the buyer’s expected discounted



payoff from deviating is

J

(L) = nw = p*(N)} + [v(0) = p* (V)] .

where the expression ie curly brackets refiects the buyer’s retures in the current, and
that iz cormered brackets kis returues ie the future stage games. ¥he buyer prefers not
to deviate by inviting more than the selected n firms to participate iz the production

auction if the ircentive corstraint

[v(L) —nw —v(0)]d = p°(n) — p*(N), (2)

is satisfied. Hhus, the buyer does not deviate if the current expected saviegs in her
payment for the production of the intermediate good from kaving aill N, rather thaw n
firms compete, p®(n) — p(IN), is sealler thaw the loss in the value of procurement (zet
of the trauwsfers nw) ske will face in tke future (the square bracket). When ¢ is small
the buyer has a strowger temptation to deviate, ard thus to benefit from the (expected)
reduction in tke cost of production.

Net vow n = 1. Even if the buyer could deviate invitieg more firms and organizing
an auction at ts, this deviation is domivated. [ndeed, when chkoosieg n = 1 tke buyer
commits to pay p to the selected firm iv any case and with suck deviatior ke would
simply duplicate the payments for production.

"Whe optimal procurement program of the buyer is then

4
N

1-9

max [u(2) — wn — p(n)

st. w+ B(n)r(n) > 1/0 (1Cy)
d[v(I) —wn —v(0)] > p¢(n) —p*(N), if n>1 (ICy)

where the buyer’s incentive compatibility coustraint only applies wher n > 1, ard
is irrelevant when negotiating with a single firm, i.e. n = 1. Whis program shows
that if the buyer wants to induce high investment, ke has to account for the suppliers’
izcentives, here represented by IC;. Hhese put a limit or /. Also, ivcreasing the vumber
n of competing suppliers reduces tke cost of production, and with it, the expected price
p¢(n) paid by the buyer, but adversely affects the suppliers’ incentive to provide thke

required ievestment, because the expected rewt 5(n)m(n) decreases in n.



On the otker hand, a larger n reduces the buyer’s temptation to deviate because the
Rigker cost of production that she kas to bear relative to the case in whick ske invites
all firms to compete, p®(n) — p®(N) ie IC), decreases ie n. Clearly, a higher discount
factor 0 helps to better control botk, the buyer’s and the suppliers’ incentives.

It is immediate that ar optimal solutior requires the suppliers’ incentive corstraint
(IC5) to be bindirg. Suppose it were zot. Hhen the buyer could reduce w, thus increasing
botk ker objective, and relaxing her incentive constraint [Cy. Wrom the fact that IC is

birdieg we can derive a simple yet interesting set of observations.

Propositior I Keeping constant two of the three procurement instruments (n, w, I)
available to the buyer, a higher level of trust § is associated with

(i) a larger number of suppliers n,

(i) a higher level of investment I

(iii) a lower transfer w.
[etuitively, /C; bindieg, i.e.

w+ B(n)w(n) =

(3)

SR

implies that when 0, the level of trust, increases, the buyer car afford a higher vumber
n of competing suppliers at giver w and I, whick implies ar externded set of suppliers
to select from, and witk it a lower expected production cost. Ar aralogous reasoring
applies for the the otker two results, (ii) and (iii).

[z the sequel we derive ard aralyze the solution to the buyer’s optimizatior problens.
Hhis is just ie order to complete the theoretical analysis of our model. [t will ture out
that sigring the comparative statics of the optimal solution with respect to ¢ requires
critical assumptions or botk tke skape of the buyer’s valuation furction of supplier in-
vestment, and critical (cardival) trust levels that so far seem beyord auy possibility of
empirical identification. [ustead, our strategy involvieg the empirical aralysis corcer-
trates ou the comparative statics summarized ie Propositior 1. Wrom this we are able
to infer backwards onto the ruling case in the solutior to the optimizatior problena.

At any rate, let the choice of instruments (n*, I*, w*) solve the buyer’s optimal
procurement program. We are particularly interested in bow this choice is affected by

0, our mair parameter of interest. ¥he comparative statics with respect to the level of



trust is complicated by the fact that a higker 6 kas possibly countervailing effects on
optimal procurement. Wor example, it may directly ieduce a kigker level of (required)
ivvestmeent whick, ie ture, may call for a reduction ie n to grant a larger informational
rert to the suppliers, required to create incentives for the selected suppliers to invest
ever 1more.

Solving (3) for w, recalling that p®(n) = 0°(n), ard substitutizg, the buyer’s current

period objective furctior becomes
I
H(I,n):v(l)—ng—ee(n). (4)

Hhe cost of required investment as faced by the buyer is thus nl/J, whick implies that
tke optimal level of investment as desired by tke buyer at giver n, I, is imeplicitly

defized by

V(L) =5, (5)
as lorg as the incentive counstraint ICj is not binding. [f for giver n the coustraint /C,
is violated at I, kowever, then it is so also for any other I because the L.k.s. of IC}
is the very same objective furction maximized by tke supplier’s ckoice I,,. [t is thus
worthk voticing that if at I, and n coustraint ICY is violated, then the previous reasoning
impiies that n is vot feasible in the sewse that the buyer will rever be able to procure
witk n suppliers ard optimal procurement must recessarily require a different number
of suppliers.
Motwithstanding the complicatiors to determine the effects of ar higher § o optimal

procurement, we can derive the following

Propositior 2 Letn andn be two feasible numbers of suppliers chosen for procurement,

that is ICy is binding neither at n nor at n, with n > n. If j]/,/((g))g + 1 < (>)0, that is
the relative concavity of v(-) is high (low), then the buyer vprefers to procure with fewer
firms 1 instead than with more firms n if 6 < (>)0an. 7The threshold 0z, is implicitly
defined by

) = 0 n) = o) = 2| = [otr - 52 (6)

Hhis result shows that aw increase in the level of trust may induce a larger number of

firms, i.e. n*is ivcreasing in d, as long as the relative concavity of the value of investmeent



is sufficiently higk. Adoreover, we may expect that the optimal solutior coutemplates
few firms, that is n* is small. [2 particular, there exists configuratiouns of parameters
that imply that the solution to the optimal procurement problem for the buyer occurs
forn* =1 orn* = 2. As we will see, these values of n* are compatible witk our empirical
observations iv the German car manufacturers sector.

Cousider tke buyer objective furction iu (4) above ard cousider the case n > 1. With

a slight abuse of notatior we obtair that

OH(I,n) I df¥(n)

where

dn

§>Lp—mem@—F@me (7)

Cousider row the fuuction (I3/0), from the definition of I

V() =3 ®)

we have that

s 6%(D)

d(1/90) V' (1) {v’/’((IIQ)) I+ 1}

T
'R

[2 otker words, the function (I5/d) is morotorically increasieg e § if the relative con-

cavity of v(+) is low:
/U//([Q)

v'(12)

It is iestead monotorically decreasing in ¢ if the relative councavity of v(-) is high:




Whis implies that there exists a threskold d,, defived by

IQ (571) g nia =1 =

= [l — F(0)]" (il — F(0)df (i1)
0

suck tkat urder (9) for every § > 4, or ueder (10) for every § < d,, the buyer objective
fuuction H(n, ) is decreasing iv n for n > 1, conditior (7) is satisfied.

Under the latter conditions it is then clear that if n* > 1 thke solution to tke buyer
optimal procurement problem is at a coruer. [2 other words, the key comparisorn for the
buyer is between tke choice of a urique supplier, n = 1, or the choice of two potential
suppliers, n = 2.

When there exist parameter values and specific furctional forms for v(I) suck that
when the relative corcavity of v(I) is sufficiently kigk, the two threskolds 4, as defived
i (11), ard d;9, as defived in (6) for 1 =1 and n = 2, are suck that:*?

019 < Op

1moreover for every 0 < d;9 it is optimal to procure development ard productior to a
urique firm, n* = 1, for d;5 < 0 < O, it is optimal for the buyer to select two potential
suppliers, n* = 2, and for § > ¢, it is optimal for the buyer to select a rumber of supplier
strictly kigher than two, n* > 2. Clearly, this specific evample is characterized by the
fact that it is optimal for the buyer to procure from just ore or two potertial supplier
for relatively low values of trust, J is not too kigh. MWotice, however that, ie geveral,
the relative concavity of the value fuection v(I) may change for different value of the
desired investment I and hence not recessarily a choice of a low number of suppliers is
associated with relatively low value of trust.

Once again, iz what follows, we will test empirically the predictions of Proposition
1 above. [t will ture out that our results are very clear: An increase in § is associated
with a sigrificant increase i botk, I and n. Wrom this clear cut result, we car somewhat
Leroically validate the assumptions that seem to govern the relatiouship.

At the outset, we should empbkasize that the theory we have developed above fits very
well the iestitutional ervironment we have observed when avalyzieg upstream supplier-

buyer relationshkips iz the Germarn automotive industry. Whis applies i particular to

P24 specific fumctional forma of the fumction v(/) that is associated with a comstant and Righer tham
ome relative comcavity is the fumction v(/) = v(0) — /= where v(0) > 0 and b > 0.



our formulatior of the formal and the informal comporents of the contracts involved. 2
detailed case study iuterviews, we have observed botk, tke refusal of suppliers to invest
ieto buyer, arnd model specific R&D, when the buyer kad deviated from Lis promise to
restrict the number of suppliers admitted to the procurement auctior; ard to the for-
1mulatior that the buyer would exclude suppliers that opporturistically ard urilateraily
deviate from the investment schkeduie proposed by the buyer.

We feel, however, that this specification contaius essentials that are valid i many
more empirically relevant situations. (RERE: REFERENCE ¥O HRE 2014 CERZENSEE
PRESENHFANOMKS BY ROB SCO¥Y¥ AND RON CINSOM, leading law scholars in the
field of law and ecounomics, or the importance of relatioral contracting and its imple-

mentation )

3.2 Mappirg tke tkeory irto our data

We now specify the predictiors of our avalysis we bring to the data. Key to our avalysis
is the notior of trust. [Mere we summarize our interpretation of that multi-faceted and
compiex term. [2 a bilateral lorg term relatiowskip possibly affected by opportunisne,
parties are characterized by tkeir ability to resist the temptation to defect from the
agreement. Whe higher this ability is for oue party, the more trustworthy this party
is comsidered. Equivaleutly, the other party trusts more kim or ker. As shown in the
izcertive compatibility coustraiuts for suppliers and the buyer (respectively IC; and
ICy in the optimal procurement program), tke ability to resist to the temptation to
deviate is affected by many ivgredients: the level of investment, the level of competition
contemplated in the relatioval cortract, and the discount factor §. Whis last ivgredient
0 car be converiently used to parametrize changes in the ability to resist temptation
ard analyze its effect or procurement.

Witk this interpretation iz mind, we state iz Propositior 1 that a buyer can ask for a
Ligh level of investment from a supplier if, ceteris paribus, ke krows (or Las expectations)
that the latter has a high discount factor. I suck a relatiouwship ckharacterized by high
ievestment 7, it is important that trust is kigh — otkerwise the supplier will prefer to
deviate. Conversely, when the investment agreed upon is low, trust is less important iw
the sense that the relational procurement is viable even if the supplier is characterized by
a low 0. A similar reasoring car be applied when substituting the level of competition

for the level of investmeent.



[2 our empirical aralysis, competition between suppliers, as ckoser by the buyer’s
procurement strategy, will correspord to the number of suppliers invited to the develop-
‘ment stage and allowed to compete for production: our n iw the model. Hhe investment
I iz buyer specific R&D is not directly observable. [2 lize with the extant literature, we
will proxy ievestment by the vegative of the observed failure rate, keown to be strictly
related to the suppliers’ efort and quality of the blueprint.’ Rinally, the trawsfer w con-
sidered in the model to all investing suppliers wiil be proxied by tke direct compensation
of suppliers for R&D development costs, i additior to the mark-up that a supplier car
obtain if it is selected to actually produce the product.

We can now summarize the predictions we derive from our model, in the following

three hypotheses.

IR ypotkesis 1 For a given level of competition and direct compensation of RED costs,
higher relationship specific investment by suvpliers (resulting in lower failure rates of

varts) is associated with more trust.

Our result involvieg the effect of trust oun the level of competition irduced by the
OEAMM is perkaps more complex ard surprisieg. [2 a large part of the relatioral contract-
ieg literature, it is argued that deperding, for ewample, on the erforceability of complex
clauses, competitive (arms-length) contracts are at tke opposite end of the spectrum
from relational contracts, whick appear more closely related to trust. ¥herefore, the two
are typically couwsidered mutually exclusive.

On tke basis of these findings orve might expect, at first blusk, that a supplier-OEA
relationshkips goverved by trust should be associated with less competitior as ieduced
by the OEAM. Yet our previous avalysis shows that generically the opposite skould be
true if we are in a world goverved by loug term relatiouwskips: the kigher the level of
buyer-supplier trust, the higher the level of competition tkat car be irduced by the
buyer in the procurement process.

Hle intuition bekind this result is as simple as it is strikieg. Wrom the OEAl’s per-
spective, restricting competition iw the procurement process is costly because of kigher
payments for higher production costs, inducieg ker — all else giver — to oper procurement

for competitior. Vet the OEA’s ability to irduce more competition is Limited by thke

BEERE REFERENCE HO ¥EE CNASSIC WISEER BODY S¥UDY



level of investment she wants to irduce from the supplier. Hhis constraint is relasxed with
a higher level of trust, and this erables the OEA to pick a kighker level of competition.
HWLis can be interpreted as trust ard reets (to suppliers) from reduced competition be-
ieg substitutes, or, equivalently, trust and competitior beirg complements. Our second

bypothesis from the formal model is then:

& ypotkesis 2 For a given level of investment (failure rate) and direct compensation of

REID costs, more intense competition between suppliers is associated with higher trust.

Whe last bypothesis resulting from Proposition 1 corceres the association between

trust and the direct compensatior in addition to production mark-up.

IR ypotkesis 3 For a given level of competition and investment (failure rate), a lower
direct compensation of suppliers for their RED costs by the OEM is associated with

higher importance of trust.

[2 whkat follows, we bring these [Rypotheses to the data and test whether they are

refiected iz what we observe in the German car industry in recent years.

4 Data ard Descriptive Statistics

4.7 Data Source

Our data origirate from a urique oulize questiorraire survey study that we corducted
under the auspices of the YDA between Wall 2007 and Summer 2008. ¥ke questionraire
desige was based onr the results of a pilot case study performed in Sprieg 2007, i whick
we kad corducted rumerous interviews with kigh rackivg executives i the izdustry.t4

¥he questionraire data provide us with a view of the relationskip betweer OEAls ard
their first-tier suppliers in a detail uematcked keretofore. Eack participating supplier was
asked to evaluate its relationship witk eack OEAJ it supplied to in Germany in clivical
detail, ard this separately for all phkases of product development ard productior, and

up to four products representative for eack of the four product classes of ar establisked

“¥or the qualitative xesults of this case study, see Miillex, Stakl, and Wacktier (2008).
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izdustry classification.’> Hhe four product classes are:

Commodities: physically small and techrologically ursopkisticated (e.g. shock ab-

)

sorbers);

(ligh-tech) Components: physically small but teckrologically soplisticated (e.g. elec-

tromic seesor clusters);

7
IR

Wodules: physically large but techrologically unsophisticated (e.g. complete frount ends,

sometines assembled by the supplier);

7

arge ard techrologically sophisticated (e.g. electroric stabilization

1
IR

Systems: plysically

programs).

Hke questionnaire cousisted of more thar 300 questions covering all furctions within
the firms directly or indirectly critical for the development of the procurement relation-
skips. [ total, more thaw 1,500 questionraires were filled iz by competent eungineers,
procurement, and sales officers. A participant first would kave to indicate kis furction
withiz the compary out of the following seven: pre-development (“basic” techrological
research, not model-specific techrological development), vehicle development (car-model
specific teckrology adaptation), series production, ¢uality control, sales, logistics, after-
market production.*® Wivally, the participazt was asked to ckoose a product for whick ke
Lad the necessary know-kow, as well as the customers ke worked with. Wor eack product
ard customer, he would thew avswer the set of questions suited to kis furction within
tke compauny.

[2 the present study, we use ouly respouses provided by thke suppliers rather than
the OEAls. We cousider as one observation the set of answers to the entire supplier
questionnaire for a given product and customer. Whus, eack observation describes one
supplier’s view — i.e. the aggregate view of the employees that were asked to fill the

“questiornaire — of the relationship witk a giver OEAM for a product represeuntative for

5@ addition, the interviews imvolved procurement officers of all OEAds. Hrey were asked to provide
a gemeral evaluation off their sourcing relatiomskips with first tier suppliers, in the same differemtiation.

%oz a detailed description of tre individual fumctions and tke automobile development and produc-
tiom process, we refer to Aiiller, Stadl, and Wachtler (2008). Hhe characteristics of Pre-development,
Development and Series Production is discussed im Sectiom 4.2.2.



tke product class.’” Potentially, therefore, differing individuals, working for the same
suppiier, contributed awswers to tke different parts of the questiorzraire. I order to
obtair observations that covered as much of the questionrnaire as possibie, we merged
the answers received from a giver supplier for a giver product class ard customer over ail
functions to cover all aspects of the relationskip.™® [z wiew of the fact that the ensuing
analysis is performed on these aggregates, we perceive its outcomes as sturringly clear

cut.

4.2 Descriptive Statistics

Witk tke urderlying questionrnaire we sought to depict complex supply relationshkips iz
Litkerto uematcked detail. Wherefore, we first introduce — perkaps iz more thar usual
detail — the selection of variables we focus on, in the hope to sked some light on the

basic forces and teusious that are at play betweer marvufacturers and their suppliers.

4.2.7 Participatirg Comparies, Class Specificatior ard Bargairirzg Power

Or the OEAM side, all automotive marufacturers producing in Germany participated ie
the survey, 7 producers of passenger cars ard 3 truck makers. Upstream 13 suppliers
active iz the German market completed the survey on i1 OEAls (tke 10 participating
automotive manufacturers plus one outside player). Hhe supplier sample is strougly
biased towards large participarts, with average revenues in 2007 of 9.4 billiow Euro (std.
12.4). Even the smallest participart posted reverues of more thar 700 million Euro. Hhis
is refiected by the self-reported European market shares for the individual products iz
our sample: Whis was provided on a 5-point scale with aw average of 3.74 (std. 0.94),
whick trapslates ieto a share of more thar 25% of the Europear market.

Ore might worry that the larger suppliers are able to exert moropoly power over
OEAMls for some of the parts we study. As a result we might pick up the effects of
differentials in relative bargaining power iustead of differentials in trust, as discussed

in the theoretical model above. Using data from a separate commeercial database,’® we

ITWe do Rave missing observatioms for two reasoms: Wirst, the questiommaire was mot mecessaxily
completed for eack product within eack fumction of a comapamy. Secomd, participamts occasiomally
shipped imdividual questions. Heerefore the mumber of observatiomns over questioms differs, as reported
in the descriptive statistics below. [m additiom to this, mot every supplier cooperated with every OEAL
im every product class.

L8W hemever parts off questiommaires overlap, we use the aritimetic mean of the amswers.

9 4W o supplies whom” collected by supplierbusimess.coma.

B
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LL

22


http://supplierbusiness.com/

verified that eack product iz our sample was produced by at least two firms active in
the Cerman market. Wurther, we use proxies to coutrol for relative market power in
our regressious, as this may clearly affect bargairving strength ard the OEAL’s outside
optionr, as described below.

Whe first proxy for relative bargaiving power is the relative size of the companies,
tkerefore we include the 2007 reverues of suppliers in the regressions. Mhe secornd set of
proxies is related to the product class or type specification ietroduced above, whick are
stroegly related to relationship specificity: Suppliers were asked to estimate the R&D-
skare of total costs for the particular part being avalyzed. Mhe item is measured onr
a b-point scale provided iw 5% increments — ranging from less thaw 1% to more thaw

15%. ke following Hable 1 displays the statistics for the R&D cost skares by product

class.
Cost share R&D | Mear (Std. Dev.) | Min | Max | Obs
Systems 3.00 (0.96) L 5 42
Wodules 2.54 (0.78) 1 5 44
Components 3.10 (0.89) 2 5 53
Commodities 2.45 (0.63) 2 5 91

Mable 1: Cost share R&D of total cost by product type.

Hhe average R&D cost shares for the high-teck parts systems and components are
siguificantly kigher — by about 2.5 percentage poirts thar for modules ard commodi-
ties.?0 Hhe averages are arourd 7.5% for tke kighk-teck parts and orly 5% commodities
and modules, so the difference is very substantial. Mo use as many of our observatious
as possible, we capture tke teckrological sophisticatior of a part (aud, ie a seuse, the
specificity of the relationskip) by ietroducieg a dummy wvariable whick takes the value
1 if the part is a system or kigk-teck comporent. We also irtroduce a dummy taking
tke value 1 for systems ard modules, iz order to account for potential price differences
due to tke skeer size of the part. Wo account for potential system-specific effects, we
iztroduce an interaction terme between the two dummies.?’ Wizally, to capture remairizg

effects of market structure, we inciude “customer fired effects,” that is dumemies for eack

20pairwise samaple meam comparison tests reveal significant differemces between systemas/components
and modules/commodities, but mot within eack of these groups. Among these two groups the Rypothesis
off equal means cannot be rejected, whick is in lime with the product class specification.

2[R what follows, im particular inm the regressiom tables, these variables are labeled “teck. sopk.,”
“size of part” amd “imteractiom,” respectively.
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of tke individual OEAs in the regressions.

4.2.2 Product Developmernt Nife-cycle arvd Supplier Competitior

[2 our theoretical model, we depict two different stages in the development life-cycle of
a product: Mhe development stage, iz whick suppliers ievest to create a biuepriet, and
the productior pkase, iz whick tkhe surplus is genverated and allocated. While clearly a
simpiification, this structure is mirrored in our data. [rdeed, we observe three distinct
pkases i the product life-cycle: pre-development, development and series production.
Below, we briefiy sketck these phases ard describe how we use them in our empirical
approach.

[ series production, suppliers work with ewisting biueprints and completely desigred
(or ewisting) tools to produce the part i question. Whe product and services car be
clearly specified throughk contracts, determining in detail, for example, acceptable failure
rates ard delivery corditiors. Nore of this is possible iz the model-specific development
pkase. While tke desired fuunctiorality of a part can be described, potentially kighly
compiex interfaces with other parts cazmot be specified ex-ante. Blue-prints for the
part do not exist at the begiering of the design pkase, indeed they are the outcome of
suck a pkase. Wke evolution of interfaces i the course of the part’s (ard other parts’
simultareous) desige poses limitations to precise specifications in ex aunte coutracts;
this requires a cortivuous cooperative process. Pre-development covers R&D or new
tecknology, often purely based our the supplier’s initiative. By necessity, even if this
ievolves courtracts, they carnot be clearly specified. Wor example, take the desigre of a
rew brake-techurology: Eugineers may kave no knowledge of how fast or heavy is the car
‘model, iz whick this breake-system wiil be imeplemented. Pre-development often invoives
furdamental research, as a result it is ever karder to write erforceable contracts on the
expected outcones.??

IRow do the OEAMS’ procurement decisions differ over the different development

7
|

pkases? Paralle

1
N

to the tkeoretical model, we asked how many competing suppliers
worked on the product in question witkiz eack of the desige and production stages.

Wor this set of questiors, the development stage was furtker subdivided iuto the four

22Qverall, it is to be expected that comtracts im the eaxlier phases are less specific, amd rely om
emforceability by repeated relatiomskips, while comtracts writtem im the productiom phase are more
specific and rely om emforceability by the courts. See Browm, Wall, and Wekr (2004) for experimental
evidemnce om a similar question.
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sub-phases (starting witk the earliest): product plawmivg, product specification, cor-
cept development and detailed development. Detailed development generates the final
blueprint — this is what we interpret as the investment period in our theoretical model.
Wor series productior, we observe the number of suppliers at series start, after 1-2 years
and after more than 2 vears.

Wor pre-development ow average more than two (2.29) suppliers compete.?® Hhis
wumber stays about coustant in the first three stages of development, before it siguif-
icantly decreases for the last development pkase down to 1.51.2 [t reackes its wadir
at tke begiering of series production witk 1.20, before it ircreases again to 1.59 two
years irto production.?’ Mow can we interpret these results? Duriezg pre-development,
the OEAds have multiple khard-picked suppliers work ie parallel or the desiges. Whe
‘most promisieg approack is brought into the development process. As the contractual
reimbursement for pre-development work is or average below 60% of the actual costs,
whether or not the company is awarded a subsequent development contract, there is a
strorg incentive for suppliers to do everything possible for their prelimivary desige to be
selected. An aralogous process is repeated agair for the development process, resulting
iz the specific biuepriet. Witk this, the quality urcertainty is practicaily elimirated,
given that firms are geverally certified through stringent quality assurauce processes. 2
productior, fewer suppliers with kigher volumes promise the kighest economies of scales
and the steepest learning curves. I[u additior, obtairieg a sole production contract is
the carrot used to ircentivize suppliers iz the previous desigr ard irvestment process.
Wherefore the number of suppliers drops sigrificartly at production start, in most cases
down to a sole producer. Ounce the learning curve effects have been realized, the OEA
can start to brieg additioral suppliers in.

Whese cousiderations are supported by a second set of observations. Whe respon-
dents were asked to specify how often different procurement strategies are employed
by tke OEM for tke product class iw question iw eack of the different stages.?® Wor

pre-development, the optiors offered were preselection of a specific supplier and pro-

23Gee Hable 8 in the Appendix.

24Gee HWable 9 in the Appendix.

25See Hable 10 im the Appendir.

26)ote that there is substamtial variation im this measure as the pre-development, development and
production off parts are oftem procured separately. [n additiom, production is frequently procured amew
for each mew series off a given model. Hhere may be a new procuremaent process every 18 to 24 momths,
and different strategies could be used at different points in timae.

25



curement among a limited number of suppliers, eack or a 6-poiut scale from 1 (uever)
to 6 (very frequently). Wor development and series productior, open procurement was
added as a furtker optiorn. ¥rom the above, we would expect a shift from relatioval to
more arms-iength contracting over the three phases and the resuits clearly support this
Lypotkesis.

Wor pre-development, OEAls are sigrificantly more likely to countract witk specific
suppliers (mear 4.43) than to go throughk a limited competitive procurement process
(mear 3.95, t-test for difference of meaus sigrificant at 1% level).?” [u coutrast to this,
pre-selection of suppliers is siguificantly less likely botk for development (mean 3.06)
ard series productior (mear 2.98).2% For development, the OEAds are sigrificantly more
likely to procure among a linited vumber of suppliers (mean 5.18), so there is a clear shift
to more market-based interactions from pre-development to development.?® Similarly
from development to series production, where procurement among a limited eumber of
suppliers grows less important (mear 4.55), but there is a sigrificart increase in the use

of oper procurement (2.44 ivstead of 1.97).3

4.3 Measures of Mrust

Trust is a sewsitive corcept whick has prover to some degree elusive to attempts at
explaration and measurement by economists. Existing studies kave mostly employed ei-
ther ewperimental /bekavioral evidence, or subjects’ answers to variations ou the question
“Can otker peopie be trusted in general?” so the addressees of trust were not specified.
[ countrast, our data kas the advantage that it is relationskip-specific. We ask repre-
sentatives of company A about their specific evaluation of the trust relatiouship with
companry B with regard to the interactions couvceruing a type of product in three ways,

eack with a slightly different emplhasis:

1) What is the importance of trust for your firm’s decision to initialize a pre-development

with the OEM?

2) low do you evaluate mutual trust between OEM and supplier with respect to hon-

oring each others intellectual property rights?

27See Hable 8 im the Appendix.

28See MWables 9 and 10 im the Appendix, respectively.
29Gee Hable 9 im the Appendix.

30See Hables 9 and 10 in the Appendir.
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3) Please evaluate the importance of mutual trust between the supplier and OEM for
the OEW’s supplier selection (respectively for each of the 8 product developments
stages).

Hhese, as all questions where specified by a team cousisting of representatives from
botk buyers and suppliers. As iedeed it was the trust relationskip that was challenged
withiv the Nopez affair, the definition of trust related questions required a particularly
elaborate discussior. [z a separate appendix,’ we show in detail that the resulting
1eeasures are strorgly positively correlated with eack-other, as well as by whick measures
of OEM bekarvior, suck as aggressive price re-vegotiations, they are affected. [ addition,
we perform a factor avalysis to demoustrate that siguificant shares of the variation in
the measures car be explaived by a siugle underiying factor. [u the avalysis below we
use the third measure, iz our view the most consistent of these measures both in terms
of the phkrasing of the question as well as the results of the factor avalysis.

Whese questious were posed in a particular cortext: Suppliers were asked to eval-
uate the OEAL’s supplier chkoice criteria or a six-point scale from 1 (ro relevance) to
6 (very importawt), for eack stage of the development and productior process, i.e.,
pre-development, development ard series production. One item, our mair variable of
ieterest, was mutual trust between supplier and OEAL. But suppliers were aiso asked to
evaluate the importance of price or the same scale. Our preferred measure of trust is
the aritbmetic mean of the apswers to the importance of trust items. ¥he measure has a
mean of 4.81, a minineume of 1.5, a mawinaum of 6 and a stardard deviatior of .81, with
309 observations.3?

ke identical trust questions were also posed to OEALs iz our questiorraire (but not
all OEAMs in the sample participated) — with tke crucial diference that they did not
give relationskip-specific arswers, but iestead evaluated tkeir trust relationship with
a “geweric” supplier. Wigure 1 depicts botk tke assessments of irdividual suppliers

regarding the different OEAls, as well as bow each of these sees their relationship with

34 vailable at: Trust dppendiz.

320me might be tempted to ask why the questioms were specified im termas of importance of trust
ratRer than trust directly. #re rationale was to avoid persomalized respomses. Aw issue with this type of
respomse itema is that imdividuals Rave idiosymcratic imtexrpretations off what is important. In ome major
robustmess-ciheck, we use as a mormalization the relative importamce of the trust-itema to the price itema
by taking the differemces between the two as thke trust measure (i.e., the relative importamce of trust
vs. price). Our findings are mot affected by this. Also, we performed the regressions below using the
individual maeasures imstead of thke arithmaetic mean. MWhe results are qualitatively the same, though
significamce levels vary a bit due to tke mumber of observations being swmaller.
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generic suppliers. ¥he figure underlives the different sources of variation iz our data:
Oun thke one kand, trust (by suppliers) differs substantially across OEAls. But in additior
to this, the relationskips across suppliers with any giver OEAl can differ substantially
with regard to the level of trust they izvolve. [2 our empirical approack iv the following,

we will use both of these sources of variation to identify the effects we are interested in.

Wigure 1: Sources of variation in the trust measure.

[ndividual assessments and the average off trust in eack OEAls from thke perspective of suppliers, as
well as the OEAMS’ average view of trust im their relationskip witk gemeric suppliers.
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5 Empirical A ralysis

v

[ this sectior, we directly test the bypothkeses resuiting from our theory using this trust
measure. Eack question is related to central aspects of the buyer-supplier relationship:
Wirst we study bow trust is related to relatiouskip specific ievestment, as proxied by
the reliability of tkhe part. Mkenw we study tke role of trust with regard to suppliers’
compensation for the part specific development costs. And fivally, we cousider the
relationship between trust and the level of supplier competition irduced by the OEA in
its ievitation to the procurement process.

"Where is one important caveat. Due to the cross-sectioral structure of our data
set, determining the direction of causality is ar issue. Onue car make the argument

that higher investment by suppliers leads to kigher levels of trust in the OEAL: Ness
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ievestment by the supplier may lead to more corfiicts between the parties, whick in
ture negatively affects trust. We apply aw ivstrumental variable approack to explore the
issue of causality more closely.

Witk regard to our secord hypothesis, ever withie our avalytical framework there is
no clear causal direction between trust and the competition whick the OEA ckooses to
ieduce, instead, it is ar equilibrium effect — we would expect to find settings, in whick
Ligh levels of trust coircide with more supplier competitior ard wice-versa. Wherefore,
we will refer ounly to the correlation between trust and competition. After all, with this
data we probably come as closely as aver to the empirical specification of the nexus

between the trust relationskip ard our variables ie question.

5.7 Mrust ard [evestmenrt

I&ypothesis I from our model states that kigher levels of trust skould be associated with
more relatiorship specific ievestment by suppliers. AMeasurieg supplier izvestment poses
a serious ckallenge. As we do not observe product-specific investment directly, we apply
prowies based ou the quality of parts.?® [t is a stardard ivterpretation of quality related
effort i the literature that supplier investment directly affects the failure rates of parts
(see, for example, Haylor and Wiggins (1997)).

_Along these lives, the suppliers were asked: With respect to the part considered, how
often do gquality problems occur?, measured on a 5-poiut scale, with 1 identifying the
lowest ard 5 the bigkest frequency, and the middle of the scale arckored at 50%. We
create a dummy variable whick takes the value 1 orly if vo quality problems occur,
that is a 1 was reported for the quality question. [2 general, severe difficuities would
arise when trying to assess under-investment-related quality issues empirically, as a) the
observed failure rates of cars canuot wecessarily be lieked to iedividual parts, b) the
diligence of the manufacturer in assembly also affects quality and c) if quality problems
are diagrosed ard solved before the parts are installed, this is gererally ot observable.
Whe buge advantage of our questiorraire is that the respouses are part-specific, whick

addresses issue a). Hhe phrasing of the question addresses issue c), as it was meant to

33t is well }mown that the specification of buyer specific imvestsaent by suppliers poses problems. [n
the presemt case, these probes are amplified by the fact that the specification skould be model, and
indeed, part specific. [m our qualitative imterviews, the suppliers stated that evem they themaselves have
difficulties im specifying twe development costs or tre capital outlay for tee productiom of a particular
part.
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izciude all of the development and production phkases ivvolvieg the part iz question. By
ivcludieg customer- or OEAd-effects in the regressiors, we address issue b).3*

We ckoose the following Probit specificatior with robust stazdard errors: y;; denotes
the probability tkat o quality problems arise witk part ¢ at OEM j, k is a coustant,
a the customer fiwed-effect, and Z represents the control variables (dummaies for the
teckrological sophistication ard size of the part, the interaction term, and the supplier

revenues iz 2007).

yij:n+aj+ﬁ*tTUStij+’Y*Zi+€ij (lQ)

Our Lkypotkesis predicts a positive coeflicient for 5. We estimate the model witk and
witkout customer dunmmeies.

Wurther, to make use of all information in the origival questior, we also carry out
fractional Probit regressious; the results car be found in the same Wable 2. Notice that
due to thke defivition of the dummy, the effects in these regressions move ie opposing
directions ard kave to be interpreted accordingly.

Wivally, as discussed above, there is a potential issue of reverse causality. Mo address
this, we implement an instrumental variable approack (2SNS lizear probability m2odel).
We iustrument our trust measure by arother questionnaire item. Suppliers were also
asked the following question: Mow often during the (vre-)development process does in-
formation leak, via the OEM to competing suppliers, in a way undesired by the supplier

involved in the (pre-)development?.3°

Ore mighkt be worried that quality issues resuiting
from lower investment might cause cracks in the trust relationship, instead of the lack of
trust leading to lower investments. Our iestrument is ewogenous to this for two central
reasors: Wirst, it addresses issues arisieg at aw earlier stage i the development process.
Seconrd, it irquires after bekavior or thke side of the OEAM that is detrimental to the
supplier’s interests, but ot wvice-versa. As owe would expect, the iestrument is strongly

negatively correlated witk our trust measure. Wevertheless, due to the low number of

observatiors, we ru ieto weak iestrument issues (Wirst stage ¥-values of around 4.3, well

344 potemtial drawback is the fact that the frequemcies axe self-reported, so that respomndents may be
temapted to umder-report problems. Mo coumter this, complete amonymity was guaranteed at the outset
and upkeld throughout the course of the study.

35 A mswers provided om a 5-point scale I-very raxely, 5-very frequemtly, amcrored at 3-50% of cases.
Aean off the variable is 2.24, standard deviatiom 0.95. Correlation with our trust measure is -.3525,

p-value below 0.0001. As the imstrument, we use dummies for eack of the amswer categories.
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below the “critical” level of 10), therefore the coeflicients are poteutially biased. Hhis
caveat must be borue ie mind; we present the results as qualitative eviderce for the
direction of causality, but would be very careful in ieterpreting the size of coeflicients.

Whe results of the regressious caz be found iu tke followizg Hable 2.3

VYariables Probit * Wractioral-Probit” [Y-2SNS*
trust iedex .333%* A67** - 161 ** -.206*** ARIFE 745K,
(.024) (.004) (.016) (.001) (.016)  (.045)
teck. sopk. -.302 -.358 146 47 -.151 -.234
(.274) (.199) (.344) (.335) (.i68)  (.101)
size of part -730%* - 734%*  5QRFKK L6QTH** -.186 128
(.015) (.017) (.000) (.000) (166)  (.d58)
ieteraction =317 -.251 =077 -.090 -.008 164
(.607) (.685) (.775) (.734) (.981)  (.653)
suppiier reverues | -.003 -.005 -.004 -.004 -.004 -.008
(.776) (.664) (.410) (.434) (.569)  (.325)
const -1.206 -1.716** -.551 -.284 -1.642* 2751
(.100) (.038) (.095) (.433) (.090)  (.113)
OEAM-VE 2O yes 2o yes rzOo ves
# obs. 140 140 140 140 121 121
Ps-R? 120 137 - - - -

& probability of not observizg quality problems, coeflicients aud (p-values) reported; O frequercy of quality problems
arisizg (iw perceut), coeflicients ard (p-values) reported;é probability of not observizg quality problems, coeflicients
ard (p-values) reported; * sigurificant at 10%; ** sigrificart at 5%; *** siguificant at 1%

Hable 2: Mrust and [evestment: Probit, Wractioral-Probit and ['Y regression results

Cousider the resuits of the Probit estimation first: Whe coeflicients of the trust vari-
able are indeed sigrificantly positive, that is, kigher levels of supplier trust are associated
with less frequent quality issues. Hhe size of the coeflicients is relevant from an ecornomic
perspective. Computing the margival effects (.132 witkout ¥E, .183 witk ¥E), increasing
trust by owe stardard deviation coircides witk a decrease in the probability of quality
problems by more thar 16%, if ore disregards the identity of the customer. [ one cor-
trols for the identity of the customer (OEAl dummies) then there is aw even strouger
effect that corresponds to a decrease in the probability of quality issues by more than
22%. ke difference between the two values is in itself interesting. Oue explavation
is that the OEAM undertakes a complementary investment, in its abserce bothk the sup-

plier’s trust and the quality of parts may decrease. [ other words, the effect of trust

36We amalogously observe assessments of the frequemcy of product related recalls. Performing thke
samae exercise for these yields qualitatively idemtical results.



or quality (via the suppliers’ investment) is urderestimated. [u tke fractioral-Probit
regressiors, we find the same qualitative picture, with slightly higker effects of trust.
An increase of trust by ore stardard deviation would be associated with a decrease
in tke probability of quality issues by about 20% (rvo ¥E) and about 25% (witk WE),
respectively. Narger, more complexr parts, i.e., systems ard modules, are more likely to
suffer quality probiems. Minally, when instrumenting trust by past misbekavior ouw the
side of the OEAMM, we still find a positive and sigrificart association between trust and
izvestmeent, whick is an indication tkat the directior of causality actually does run from
trust towards investment; though, as described above, due to the low number of obser-
vations, this result and especially the magritudes of the coeflicients have to be taken
with a grain of salt.

Overall, we conciude that the evideunce from the results supports our first bypothesis:
As far as investment car be measured by the (inverse) frequency of quality problems,

kigker levels of trust are associated with kigker levels of investment by the supplier.

5.2 'Mrust ard MWrarsfers for Development Costs

Whe second bhypothesis that we test empirically coucerns the relationship of trust and
trawsfers, w, from OEAMs to suppliers as reimbursements for development costs. [u
our survey, we have a direct way to measure this, with the the correspording question
asking for the percentage of development costs that the OEA reimeburses via a lump-sune
payment. Wor an indirect approack to assess his hypothesis, see the following section.
We estimate the following specification with robust standard errors: w;; denotes the
skare of costs reimbursed as a lump-sum for part ¢ produced for OEA 7, k is a coustant,
a the customer fiwed-effect, and Z represents the control variables (dummaies for the
teckrological sophistication ard size of the part, the interaction term, and the supplier

revenues iz 2007).

Wij = K + Q; + ﬁ * tTUStij —+ Y * ZZ + €ij (l?))

A gain, we test two different estimatior procedures, ONS ard fractioral probit sizce

the dependent variable is a skare.

Wrom this direct approack, we cannot derive a confirneation of [Eypotkesis 2 — there

is ro sigrificant effect of trust ow the share of development costs directly reimbursed
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VYariables ORS 4 Fractioral-Probit"
trust iedex 011 -.003 034 -.006
(.636)  (.907) (.623) (.941)
teck. sopk. .026 043 .085 431
(.585) (.361) (.580) (.378)
size of part JBIHFHRE 14THRE B FKK A32%**
(.005) (.015) (.003) (.009)
irteraction -.072 -.086 -.190 -.232
(.474) (.347) (.504) (.373)
supplier revenues | -.003** -.003** -.077%* -.070%**
(.025) (.015) (.019) (.033)
const .205%** 216% -.825%** -.803
(.048) (.090) (.001) (.037)
OEAM-FE 2O yes rO yes
# obs. 167 167 167 167
R? 102 248 - -

A reimbursement skare iu perceut, coeflicients ard (p-values) reported; O reimbursement skare iu perceut, coeflicients
ard (p-values) reported; * sigrificart at 10%; ** sigrificarnt at 5%; *** sigrificant at 1%

Mable 3: Mrust and Reimbursement: ONS and Wractioral-Probit regression results

tkroughk a lump-sum by the OEAL. Note that the measure used as the dependent variable
is rot perfect, as it only covers ore of the potential channels of reimbursements of costs;
iz addition to this, information witk regard to the reimbursement of costs and prices
is highly sensitive, whick may bkave introduced additional noise to this self-reported
measure. [u the following subsectior, we discuss the third hypothesis, but also preseunt

additioral information witk regard to kypothesis 2.

5.3 Mrust ard Competitior

Our third central kypothkesis is that higher levels of trust skould be associated with more
competitior irduced by the OEAM. ke supplier faces attempts at rent extraction by the
OEM eitker through tke exploitation of the koid-up situatior, or through competition
at the investment stage. Aore competition may ther be associated with higher levels
of compliarce to property rights by the party withk tkhe superior bargaivieg power, and
therefore highker levels of trust.

[z view of the structure of our data, our model predicts a specific, somewbkat coun-

terintwitive pattern:

1. Wor the pre-development stage (iz whick the investments by the supplier are not
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model-specific and therefore the underlying Loldup-problem is mitigated), our
1model provides o reasous to expect a sigrificant positive relationship between

trust ard competition.

2. [ the development stage, model- and relationshkip-specific investments are required
from the supplier. Hhis is the exact setting envisiored iz Proposition 1. Wherefore,
we would expect trust and competition to be positively associated i this pkase
(ypothesis 2).

3. [ thke series productior stage, our model also predicts a positive associatior, but
for another reason. A higher level of trust relaxes the supplier’s [C coustraint. Wor
given quality levels, this means that the OEA cau reduce compensatior (Proposi-
tion 1, ii). [2 the automotive iedustry, compersation for development investments
is to a large share granted througk markups for the supplier during series produc-
tior. Wherefore, controlling for quality (measured by failure rates, as above), we
would expect that with kigher levels of trust, more competitior car be irduced in

series production (lypothesis 3).

7
N

Motice that the existing relatioral contracts literature would generally predict a neg-
ative relatioushkip between arms-length countracting/competition and trust.

Our empirical test is therefore to aralyze how supplier competition in the different
stages of production — measured by the number of parallel suppliers ievolved in the

7
1

pre-development, development ard production of the specific model, respectively — are

37 Tu the following

associated with our trust measure. We report ONS results below.
specifiication n;; is the number of suppliers employed by customer (OEM) j for part 1,
k a coustant, x is the trust measure and Z the vector of control variabies including the

investment level /quality level of tke part.
’I’Lij:/i—f—ﬂ*l’ij—l—’y*zi—f—@j (l_/ﬁ)

IRigker levels of trust skould be associated with a hkigher incentive to extract rents
by means of more competitior, that is employieg more parallel suppliers. According

to our secord hypotkesis, we would expect a positive sige for 3 in the specification for

37 Hading the structure of our data imto accoumt, simce significant shares of the observations are at the
lower limit of I supplier we also carried out Hobit regressions. Wie results are qualitatively idemtical.
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development, but vot for the pre-development phase. As highker trust allows a reduction
of compensation, the secord predictior is a positive relatiorskip between trust awd

competition in the series production stage when coutrolling for quality. Mhe results are

iz tabie
VYariables Pre-developmert® Development® Series Productior®
trust iedex 084 .364%** 232%*
(.585) (.006) (.018)
teck. sopk. -.214 -.42] ** -.459%**
(.430) (.035) (.002)
size of part -.459 292 - 482%**
(.168) (.422) (.000)
interaction 328 -.591 AABHH*
(.466) (.228) (.033)
supplier revenues .004 .038*** .003
(.654) (.006) (.547)
quality of part 1.27%%* -.104 0.033
(.042) (.843) (.900)
corstant 1.236 -.669 0.1290
(.125) (.333) (.436)
OEAM-RE yes yes yes
# obs. L 112 il
Adj. R? 167 275 272

& (p-values) reported; * sigrificant at 10%; ** sigrificart at 5%; *** sigrificart at 1%

Hable 4: Mrust and Competition: ONS-regression results

Witk regard to our central bypothkesis, we find that tke trust measure is stroungly,
positively and sigrificantly associated with the number of suppliers at the development
stage. A increase of trust by one standard deviation is related to an expected additional
45 suppliers in this stage, almost ore third of the average number of suppliers at this
stage (1.54). During pre-development, we do not fied a sigrificant coeflicient of trust
or competition.?® [z series productior, we do find a positive relationskip between trust
1

ard competition, though tke coeflicient is smaller thaw i the development stage. A

izcrease of trust by one standard deviation is associated with an iecrease in the number

38[F we omit the quality variable im this regressiom, we cam imclude 116 imstead of omly 71 obsexva-
tioms. Wor this specification, the coefficient of the trust measure becomes negative (-.066) and remains
imsignificant, with a p-value of .632.

35



of suppliers by .29. Siuce fewer suppliers on average are employed at this stage (1.22),
this iecrease is equivalent to somewbhat less than 25% of the average pumber.
Cousidering the resuits in the other stages sheds further light on the issue and corrob-
orates our characterization of the different phases. Noticeably, for the pre-development
pkase, our stardard cortrols, ie particular tke size ard sopkisticatior of tke part, do not
play a siguificant role. Hhis refiects the observation that the nor-model-specific furda-
1mental research involved at this stage follows a different set of rules. [t is often initiated
purely by the upstream suppliers, ard when it is vot, the greater uncertainty ievolved

ie the project gives ar additiorwal ircentive to irvolve more firms.

6 Coxrcludirg Remarks

Hrust is aw important iegredient ie almost all meamingful social ard ecomomic inter-
actions. While, largely due to availability of data, most empirical researck on trust
kas focused on the willingress of irdividuals to trust otkers iz geveral. We are here
able to shed light or the role of trust as fostered or squandered in pairwise ecoromic
relationshkips, botk witk a theoretical avalysis ard a cousistert empirical izvestigation.

Our simple theory skows that higher levels of trust lead to highker relatiorskip-specific
ievestments and, more surprisiegly, ar ircrease iw suppliers’ trust is associated with more
competition iv the procurement process because trust and the quasi-rents from limited
competition are substitutes in terms of sustairing cooperative bekavior (ixvestment and
coureected reward) between buyers ad seller.

We are ther able to document how ar OEAl’s ievestment in supplier trust, charac-
terized by the OEAMl decision to forgo (ofter short-term) opporturities of appropriatieg
rent, car pay off. Conrtractual relationskips ckaracterized by kigher levels of trust are
associated with sigrificantly kigher investment by suppliers, resulting in fewer failures
ard calibacks or the parts supplied.

AMore surprisiegly, we also show that kigher levels of trust by suppliers are associated
withk the downstream procurer’s decision to kave a larger number of upstream suppliers

compete for the development, or productior countract.
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Mkeoretical A pperdix

[A formal defivition of relational contract.]

Proof of Propositior 1.
Cousider the case n > 2 arnd take the bindieg coustraint (ICy) :

w+9(n)—9 (n):£
n )

We Lave .
b(n) = 67(n) _ / F(O)[1 — F(6)]""db

n

with a slight abuse of rotatior we obtair

9 <ee<n)feﬂ'<n>>

n

on

_ /:F(e)[l — F(O))" 1u(i — F(0))d < 0

Hhe result in this case follows from the observation that

ol I
% = S >0
together with
8_w _ L <0
96 2
ard ]
0¢(n)—6¢(n) -
a6 82 on '

Cousider now the case n = I the bindieg (IC) is theu:

sivce 7(1L) = p(1) — E(f). Clearly iu this case we still kave

ol
%—U}>O
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and

ow_ Ty
a2

Ho identify the effect of au ivcrease of § or n in the case n = 1 we reed to compare the
buyer objective furction iz the case n = 1 ard n = 2. Wor a giver level of investeent
I, ouce we substitute tke biedieg (ICj) ie the buyer’s objective furction we have that

n = 2 is preferred by the buyer to n = 1 if and only if:

4

o(I) — % —9@(2)} - ié > {v([) -5 —E(H)} T

whick car be writter as:

[E(0) —07(2)] =

S

Clearly, for given I, this coundition is more likely to be satisfied the kigher is §.

Q.E.D.

Proof of Propositiorz 2.

Recall that we are cousidering n > n. #he solution witk n is preferred to n if

o(LL) n%n ~ gef(n)] . L = [U(Jﬁ) - %Iﬁ _ e‘e(ﬁ)] 1

or equivalently

nil; I
0°() = 69(n) > [v(lz) = 5| = [o(L,) = ="
) 0
Now we need to show bow the r.b.s. varies with 0. Using the Envelope Hherefore,
d nl; nl., L
— n) — — | — |v(l,) — —==| » = <[V (I;)I; — v (I,,)]I,
4 [ - 2] = o - 22| = S - v
and with a Maylor approwimation

V0a) s = V() = (06 + (@) (0 = o) = | g 1] o)

v'(¢) v'(¢)
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so that, fivally,

sea {5 { ot - 2] = ot -

Wrom this the Proposition immediately follows.

v"(¢)

=il

<+1H.

Q.E.D.

7 Empirical A pperdis: Descriptive Statistics

Yariable Mean (Std. Dev.) | Miz | Max | Obs.
Wker is supplier asked to participate? 2.77 (1.37) L 6 144,
IR ow often is progress coordinated? 2.98 (.57) 1 5 151
Skare of efforts absorbed by supplier 3.50 (1.33) 1 5 142
Cost reimbursement if subsequent cortract 2.31 (1.52) " 5 246
Cost reimbursement if 2o subsequent contract 2.39 (1.59) " 5 232
Specificity developmert objectives wrt...

.. content 2.33 (.97) 1 5 350
... time-frame 1.85 (.96) i 5 350
... fivancial engagement 2.22 (1.14) 1 5 343
OEM’s supplier ckoice criteria:

... importarce of supplier price 5.10 (1.16) 1 6 158

.. importarce of duratior cooperation 4.70 (.99) i 6 160

.. importarce of trust 4.89 (.98) 1 6 | 159

THable 5: Relationskip Characteristics: Pre-Developmert (Suppliers’ view)
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Yariable Mean (Std. Dev.) | Miz | Max | Obs.
[Row specific and detailed are specifications? 2.39 (1.02) L 5 231
Supplier’s degree of freedom 2.91 (.86) I 5 231
Desired degree of freedom 3.62 (.77) 1 5 229
OEAl’s contributior to development 2.37 (1.10) " 5 200
Wrequency of [PR cornfiicts 2.24 (.87) i 5 | 194
OEM’s supplier ckoice criteria:
.. importarce of supplier price 5.37 (.72) 2.5 6 387
.. importarce of duration cooperation 4.52 (1.00) L 6 387
.. importarce of personal countact 4.52 (.98) 1 6 387
.. importarce of certification 4.39 (1.14) " 6 377
.. importance of trust 4.90 (.93) 1 6 384
Table 6: Relatiouwskip Characteristics: Developmert (Suppliers’ view)
Yariable Mean (Std. Dev.) | Miu | AMax | Obs.
IRow ofter does OEAM produce part kimeself? 1.69 (1.31) 1 6 210
OEM’s supplier ckoice criteria:

. importarce of supplier price 5.70 (.52) 3 6 253
.. importarce of duration cooperation 4.38 (1.07) 1 6 253
.. importarce of personal countact 444 (1.10) " 6 253
.. importance of certification 4.28 (1.19) 1 6 250
.. importarce of trust 4.73 (.98) 1 6 252

Wable 7: Relationskip Characteristics: Series Productior (Suppliers’ view)

Yariable AMean (Std. Dev.) | Min | Max | Obs.
Number of competing suppliers 2.29 (.92) i 5 144
Wrequency of subsequent development projects 3.23 (1.11) i 5 322
Kow ofter were projects discontinued i last 5 yrs. 2.00 (.88) " 5 139
R ow ofter were tke followirg employed...

... preselectior of a specific supplier 4.43 (1.26) 1 6 351
... procurement among a ltd. vumber of suppliers 3.95 (1.44) 1 6 338

THable 8: Procurement Decisions: Pre-Developert (Suppliers’ view)
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Yariable Mean (Std. Dev.) | Min | Max | Obs.
Wrequency joirt procurement dev. and production 3.76 (1.24) 1 5 363
MNumber of suppliers employed durirg...
.. product planring 32 (1.13) 1 5 167
.. product specification .03 (1.02) 1 5 | 177
.. corcept development 2 (1.07) 1 5 208
. detailed development 51 (0.90) L 5 | 210
frow ofter were tke followirg employed..
.. preselection of a specific supplier 3.06 (1.52) 1 259
.. procurement among a Itd. rumber of suppliers 5.18 (1.10) 1 264
.. oper procurement 1.97 (1.41) 1 6 255

H¥able 9: Procurement Decisions: Developert (Suppliers’ view)




Yariable Mean (Std. Dev.) | Mie | AMax | Obs.
Mumber of suppliers employed...
.. at production start 1.22 (.63) 1 5 251
.. after 1-2 years 1.47 (.78) 1 5 249
.. after more than 2 years 1.59 (.81) 1 5 246
[Row ofter were tke followirg employed...
... preselection of a specific supplier 2.98 (1.63) i 6 248
... procurement among a itd. vumber of suppliers 4.55 (1.52) i 6 248
.. open procurement 2.44. (1.66) 1 6 243

Hable 10: Procurement Decisions: Series Productior (Suppliers’ view)
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