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Reference Pointsin Renegotiations:

The Role of Contracts and Competition®

Bjorn Bartling® and Klaus M. Schmiék
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Abstract: Several recent papers argue tbantracts provide reference panhat
affect ex postbehavior. We test this hypothesis in a canonidalyerseller
relationshipwith renegotiation Our paperprovidescausal experimentavidence

that an initial contract has a highly significant and economically important impact
on renegotiation behavior that goes beyond the effecbntracts orbargaining
threatpointsWe compare situations in which an initial contract is renegotiated to
strategically equivalent bargaining situations in which no e aontract was
written. The ex ante contract causes sellers to ask for markups that are 45 percent
lower thanin strategically equivalent bargaining situations without an initial
contract Moreover, buyers are more likely to rejecgiven markups in
renegotiatios than in negotiations. We do not find that these effects are stronger
when the initial contract is concluded under competitive rather than monopolistic
conditions.
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1 Introduction

How do longterm contracts affect behavior? The traditional view held by most economisis is th

a contractaffects the behavior of the contracting parties by chantliaghreatpoint of future
renegotiations.For example, if a buyer araseller write a contract requiring the seller to deliver
some quantityx of a good to the buyer at some future date and the buyer to make some payment

p in return, then each party can insist that this trade is carried out. If tradsgfficient, this is

what parties will do, but if a state of the world materializes in which tragimgjinefficient, then
parties may renegotiatén this casdhe threatpoint othe renegotiationgameis that the initial
contract is carried out. Thus, different contracts give rise to differenatpimiats of future
renegotiation which in turn affects how the surplus from renegotiation is Rptibnalparties
anticipate this and design the initial contract so as to give optimal incentivedafiiwnsghip
specific investments or to provide optimal insurance.

In a recent paper, Hart and Moore (2008) point out an additional role oftéony
contracts. They argue thatontract definea reference point that shapes the expectations of the
contracting parties. Each party will evaluate the final outcome in compansamat it feels
entitled to by the initial contract. If a party gets less than what it feels entitiedstaggrieved
and ‘shades its performance which gives rise to anpost inefficiency.Parties anticipate this
and design the initial contract so as to optimally manage expectations.

The HartMoore (2008)approachis intriguing. It offers an explanation for ex post
inefficient behavior and it has important implications for how these &x ipefficiencies are
affected by different contractual arrangemeimsjuding the internal organization of firms
However, the approach is also controversial because there is little directcalngvidence
supporting the theory.

In this paper we puthe basic premiseof the Hart and Moore (2008approachto an
experimental test. Do contracts have #eat on behaviorand final outcomes that goes beyond
thar effect on the threatpoint of renegotiation? To answer this questmabstract from the
detals of the HartMoore model and consider a canonical besater relationship intwo
experimental treatments. In our first treatmehé Contract Treatmentthe buyer andthe seller
write an initial contracin an uncertain environmenthen the state of the world materializes. If it

turns out that the initial contract is inefficient the parties can renegotiate. Ifdihéy reach an

! See, e.g., Grossmand Hart (1986) and Hart and Moore (1988).
2 See Hart and Holmstrém (2010).



agreement the initial contract is carried out. Thus, at the renegotiationtistagmgtial contract
defines a bargaining game in which each party has adeBled threatpoint. In our second
treatmentthe No Contract Treatmenthere is no initial contract. The buyer and the seller meet
only after the state of the world has materialized and negdinateto split asurplusthat is, by
design, identical to the surplustime Contract Treatment. If negotiations fail each party gets an
exogenously assigned outside option payoff. The outside options in the No Contracefteatm
are by designgexactly the same as thiereatpointpayoffs in the Contract Treatment that were
generated endogenously by the initial contract. Thus, the strategic sitaatibothe material
payoffs of the renegotiation game in the Contract Treatmenbftite bargaining game in the
No Contract treatment are identical. If we observe that parties behave dijfanehe Contract
Treatment as compared to the No Contract Treatment it cannot be due to the threHgmint
The initial contractmust have an additional effeas predicted byhe hypothesis that contracts
serve as reference points

In the experiment we find strong and clean evidence that the role of contractamgoes f
beyond the effect on outside optiohsthe renegotiation game of the Contract Treatmengrsell
make markup offers that are on average 45 percent lower than the “markups” offeedrbyrs
the bargaining game of the No Contract Treatmantenthough the strategic situation is exactly
the same in both treatmerit&doreover, br givenmarkupsbuyers are more likely to rejean
offer in the Contract Treatment than in the No Contract Treatment. Buteisué@ipoffers are
so much lower in the Contract Treatment the average rejection rab®usthe same in both
treatments.

A second hypothesis of Hart and Moore (2088}hat it is important how the initial
contract has been formedThey claim that acontract that was written under competitive
conditions provides ra objective measure of what the buyer and the seller bring to the
relationship.Thus if there is ex ante competition thetiadi contracthas a stronger impact on
expectations and entitlements than if thisreo competition ex ante. We test this hypothesis by
comparing the Contract Treatment tthad treatment, th€ontract&Competion Treatmentin
the Contract Treatment the seller is a monopolist who makes dt-@ikizaveit offer to the
buyer for the initial contract. In the Contract&Competition Treatment there is atdrop

between sellerfor making an offer at the initial contracting stage, which leads to lowerl initia

% In the Contract Treatment, the markup is defined as the change in price cotopheeihitial price. In the No
Contract Treatment, the markup is defined as the change inrglatige to an exogenously given price that is
identical to the price offer in the Contract Treatment.



prices At the renegotiation stage the winning seller is in a bilateral relation with the, buyer
exactly as in the Contract Treatmei@omparing the markups charged by sellers in the
renegotiation games indke two treatments we find that markups are much higher with ex ante
competition.Thus, some of what the buyers g&ip ex ante competition is lost again in the
renegotiation game.

However, it cannot be concluded from this observation that the ioargtacthas less of
an effect onthe renegotiation outcome in the Contract&Competition Treatment than in the
Contract Treatment. The higher markups under competoid be due to the fact that initial
prices are much lower with ex ante competition so sellers may want to compengiageldwer
prices by charging higher markups in the renegotiation game. To control for thist efée
conducted dinal treatment, th&lo Contract&Competition Treatment which theres no initial
contract and the exogenously assigned outside options in the negotiatioargamyedesignthe
same as the endogenously determined outside options in the Contract&Competainmemte
Also the surplus to be generated is identical in both treatnf@atsparing the difference in
markups between the Contract and No Contract Treatments to the differenckupsizetween
the Contract&Competition and Nd&ontract&Competition Treatments we finthat both
differences are large and highly significant, that if anything, thedifferenceunder competition
is smaller. Thus, our experimentedmot confirm the hypothesis that competition strengthens the

effectof the initial contract.

There are several models trying to capture the idea that contracts providaaefeoints
that affect the behavior of the contracting parties. All of these man@isider specific
contractual situatiamand are based on different behavioral assumptitars and Moore (2008)

consider‘at-will contracts” thakeach party can walk away from at no cdstey compare rigid

contractsthat specify a fixed pricep to flexible contract specifying a price rang% ETJ] and

giving one party the right to choose any price out of this interval. The behavioralEgEsum
that marties have selferving biases, i.e., each party feels entitleth&éobest possible outcome
that is feasible under the initial contract. If a party gets less than whatsitefgéled to itis
aggrieved and “shades” its performance. Importantly, shading is assumedsiléssc

In a closely related paper Hart (2009) considers a differenipséie assumes that parties

write contracts that are enforced by the courts and that these contracts can beatedegot



However, if one party enters the renegotiation stage the other party cenbkigiEr be amttempt
of holdup. It is assumed that in this case all trust is lost and partieacaterger willing to

provide “noncontractible helpful actiohsProviding these helpful actions involv@o costs but
gives a large benefit to the other party.

Herweg and Schmidt (2012) developvary different model of ex post inefficient
renegotiations thas based oossaversion, a fundamental concept in behavioral economics and
psychology.In their model there is no secosthge at which the parties can shadevithhold
noncontractible helpful actions. They considefr'specific-performance contratt(that can be
enforcel by each party) and assume that parties compayerenegotiation outcome to the
outcome prescribed byighinitial contract.If the initial contract turns out to be inefficient aihd
the seller proposes to adjust g@ecification of thegood to the state of the world provided that
the buyer paya higher pricethenthe buyeifeelsbotha loss(because he has to payre)and a
gain (because he gets a better profluelowever, losses loom larger than equally sizedgyai
This drives a wedge between the costs and benefits of renegotiation ggeirig an inefficient
outcome.lt alsorestricts the price increase that the seller can clzardenakes prices sticky

All three models share the prediction that the initahtract affects the behavior of the
contracting parties not just by affecting the threatpoint of the renegotiatioa bat also by
setting a reference point. It is this basic premise that we paitctean experimental tesDur
experiment thereforabstracts from the specific assumptions imposed by the different models

and focuses on the behavioral effect of the indaadtract on the renegotiation game.

Our paper is closely related to a sequence of papers by Fehr, Hart and Zehnder (2009,

2011, 2012). FHZ (2011esign an experiment that closely follows the specifiupatfthe Hart

and Moore (2008) model. Thypiestion is whether a rigid contract perfarbetter than a flexible
contract.The experimentonfirms that flexible contracts give rise tmore “skading” than rigid
contracts which makes rigid contracts more profitable for the buyei (2009 discusghe role

of competition by comparing the original experiment to a control treatment in wigatontract

is not written under competitiveonditions but rather imposed exogenously on the parties. It is
shown that the difference in shading between flexible and rigid contracts disapgbarsontrol
treatment. However, the control treatment differs in two dimensions from the original

experinent. There is no competition and there is no voluntary agreement to the terms of the



contract. Thus, it isot clear whether it is competition or voluntary agreement that is driving the
treatment effect.

The problem with flexible contracts is that they leave room for different ietetpyns
and different expectations. In FHZ (2012) the buyer can announce what prices fi¢ongattin
the different states of the world. This announcement is voluntary and not binding. FHZ (2012)
find that the announcement helps to coordinate expectations and to reduce the amount of shading
under flexible contracts, but the basic tradesfstill visible and significantBrandts, Charness
and Ellman (2012put this resultnto question. They consider a slightly different experiment in
which the buyer and the seller can freely communicate how they intarse tthe flexibility of
the contractThey find that with free communication flexible contracts are much mificent
than rigid contracts and that they are chosen considerably more often.

Erlei and Reinhold (2011) point out that if the buyer chooses a rigid contract ke
(2011) experiment then the price is driven down by competition and the selealgeist
nothing of the surplus. If the buyer wants to give some of the surplus to the seller he nfoist opt
a flexible contract and use the flexibility to increase the price. Thugidacontract may trigger
negative reciprocity while a flexible contract may be perceived as a signalroéds. They
confirm this hypothesis by comparing the original FHZ (2011) experimena tcontrol
experiment in which contracts are assigned exogenously.

All these papers compare flexible and rigid contracts and study under winhticzen
flexible contracts give rise to shadinghey show that there is indeed a tradeoff between
flexibility and shading, but none of the papat®ws for renegotiatiorf Our experiment$ocus
on how negotiation behavior is affected by an initial contract, i.e. at the differetweebe
negotiation and renegotiation. We show that the initial contract has a sffeogon bargaining
behavior in the renegotiation game that goes far begfanthreatpoint effect. This reshibldsin
a canonical buyeseller relationship with specifiperformance contracteven without the
possibility of shading or noncontractible helpful actions.

Hoppe and Schmitz (2011) consider option contracts as a remedy to solve thg hold
problem. Standard theory predicts that option cordract useless ithey can be renegotiated.

However, Hoppe and Schmitz show that option contracts still have an effect even wit

“ It not clear what the difference between a rigid and a flexible contract is if tdecdgtract can be renegotiated.
See HM (2008, p. 282) for a dscussion of three possible interpretations. FHZ (2012) have a trgatmehich the
buyer can “repudiate” the initial contract, i.e. the buyer can unilaterallygehidue price without asking the seller for
his consent. They show that the possibilityegudiation does not affect the basic tradeoff between flexible and rigid
contracts.



renegotiation which is consistent with Hart and Moof2008) andwith our experimental
findings. However, Hoppe and Schmitz focus on an option contract the terms of which are
exogenously givenwhile we consider tandard specific performance contractthat are

endogenouslyegotiated by the contracting partres.

Therest of the paper is organized as follows. Section 2 describes the expatisetop.
In Section 3 we compare the theoretical predictions of thargetest model and of models of
(outcomebased)social preferences to the predictions of Hart and Moore (2008) and Herweg and

Schmidt (2012). Sections 4 and 5 report our experimental reSattson6 concludes.

2 Experimental Design and Procedures

The experiment considers a trading relationship between a buyersatidr with the following
framing The parties want to trade a good next week, but they do not know yet what the optimal
day for delivery is. If the good is delivered on the “right day,” the buyerisati@n of the good is
v=100; if it is delivered on the “wrong day” the buyer’s valuationvis 50. The parties know
that Wednesday is the right day with 40 percent probability. However the rigimadaglso be
one of the other four workdays, each with probability 15 percent. The parties must write a
contract that specifies the yaf delivery before knowing what the right day is, but thepw
that thecontract can beenegotiatd.

If the good is delivered on Wednesday the seller’s costig0. If the good is delivered

on some otheworkday the seller’'s cost are a random variable drawn f@@O]with E(c) =20

, 1.e. costs ray be a little higher or a little lower than.20

The time structuref the Contract Treatmer(CT) is as follows

Stage O:A buyer and a seller are randomly matched. The seller makes-i-takeaveit price
offer p for delivery on Wednesday. The buyer may accept or reject this contracteln cas
of rejection both parties get a payoff of 0 and the game éhtlee buyer accepts the

game moves on.

® Our paper is also related to a field experiment on renegotiation andidig lyer and Schoar (2010). They report
that wholesalers of custemade pens in India oftaefuse to renegotiate the price when they are faced with a hold
up situation. This is reminiscent of the higher rejection rates for givekupg in our Contract Treatment as
compared to the No Contract Treatment.



Stage 1:Both parties learthe right day andhe seller's cost of delivergn that day. If the right
day is Wednesday the contract is executed and the gamelends case payoffs are
M *® = p- 20 for the seller and ® =100~ p for the buyer If Wednesday is not the right
daythe buyer can ask tteeller to change the day of delivdéoythe right day. If the buyer
does notask for a change of the day delivery or if the seller insists to deliver on
Wednesday the contract is executed and the game @as resultingpayoffs are
M ® = p—20 for the seller andl ® =50- p for the buyer.

Stage 21f the buyer asks for a change of the day of delivery asdliér is in principle willing to
complywith the request, thparties enter the renegotiation game in which the seller has
two options:

1. He can make a takie-or-leaveit renegotiation offer to the buyer, proposing to deliver
the good on the right day if the price is changeg-tm , wherem is a markup that
may be positive or negative. If the buyaecepts the offenmonetarypayoffs are
M®=p+m-c and M® =100~ p—m. If the buyer rejectsthe initial contract is
executed:the good is delivered on Wednesday and payoffs Mre= p—20 and
M® =50-p.

2. He can simply deliver the good on the right day at the price specified in the initial
contract, i.e. without asking for a markup. In this case the markup is zero and the
seller's monetary payoff i81 °> = p— ¢ while the buyer getd1 ® =100- p.

Subjects play this game repeatedly for 24 rounds under a stranger matchinglprotoc

We compare the Contract Treatment to a No Contract Treatment (NCT) in which the
partiesdo not write an initial contract. Parties meet only after the state of the world has
materialized We design thigreatment such that thhenegotiation game in CT at stage 2 and the
bargaining game in NChave exactly the same structure. Thus, we assign the outside options of

the buyer and the seller MCT as follows: For each buyeeller pair inCT the price signed in

the initial contractgives rise to a threatpoir(tMB =50 pM®° p 20) in the renegotiation

game. We assign this threatpoint exogenouslhéoccorresponding buyeseller pair inNCT.°

® We used the same matching protocolOf and in NCT. Furthermore, the sequence of rounds such amshe
realizations was the same in all sessions. Thus, if ssematched to buydrin period t of sessiopin CT and his
offer p is accepted, then there exists a sddleand a buyeb’ in sessiorj of NCT, such that selles’ and buyerb’



Also the surplus that can be generated is identical in CT and NE€at stage 2 inCT, if the
seller wants to trade he h&go options:

1. He can make a take-or-leaveit offer to the buyer, proposing to deliver the gadd

price p. If the buyer accepts the offer, the monetary payoffsiate= p — ¢ and
M8 =100 — p. If the buyer rejectshe exogenously given threatpoint is realized and
payoffs areM ® = p—20 and M ® =50- p.
2. He candeliver the good without clngingthe exogenously given prige In this case
his monetary payoff is ® = p— ¢ andthe buyer getsv ® =100~ p.
Note that the bargaining gameNCT and the renegotiation game@T have the same strategic
structure and exactly the same monetary paydtfe “markup” in NCT is just the difference
betweernp andp, i.e.m = p — p. If the seller does not change the exogenously given pyite
markup is zero.

Furthermore,f the buyer rejected the seller’s initial price offerstédge Oin CT or if
Wednesdays the right day in a given round CT, then the correspondindguyer and seller in
NCT are assigned theespectve payoffs of CT exogenously anare informedthat there is no
tradng opportunityin thisround but that they get some exogenously given payoffs.

We conductedwo sessiongachof CT andNCT with 24 participants inthe first session
and 22 in therespectivesecond sessionWe implemented hree matching groupsn each
treatment. Upon arrival inthe lab, half of the subjects were randomly and anonymously assigned
the role of abuyer, the other half the role of seller We also conductetivo sessionsof the
Contract&Competition Treatmeirt which sellers competed sttage Ofor making an initial offer
to the sellerand two corresponding sessions of the No Contract&Competition Tredtrmaet
conmpetition treatmerstare described in more detail in Sectidn The experimental instructions
for all treaments can be found in the supplementary appendix.

All sessions lastedetween 1.5 and 2 houfBhey took place ahe MELESSA laboratory

of the University of Munich.Subjects were studentsf the University of Munich and the

have the exogenously assigned outside optihs= 5 — c andMf = 50 — 7 in periodt. Furthermore, Selles’ and
buyerb’ have the same outside options as selérd buyem in all other periods as well.

" In the first session of each treatment we had two matching gwitipsl2 buyers and 12 sellers. In the second
session we had only 22 subjects and implemented only one matching\¢fittu@4 periods and matching grouds o
6 buyers and 6 sellers some of the subjects interacted with the same oppaoretitan once. Howevesbjects did
not know that they were divided in two matching groups, did they know whether and if so with whom they
would interact more than once. Thus, repeated games effects are very unlikely

8 In each of these sessions we had 24 subjects and implemented two mgitchjpsy
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Technical University of MunichAll experiments wereomputerized with the softwareTzee
(Fischbacher 2007). Payoffs were measured in experimental points that wheaged into
EUR at the end of the experiment @L@ointsfEUR 1.5Q. On average, subjects earned about
EUR 25(US$ 32at the time of the experiments)

3 Hypotheses

We designed the experiment such that the strategic situation and the matesftd phll
playersare exactly the same in the renegotiation game tlddgtesminedoy the contracts iI€T
and the bargaining game that is set up exogenousydm. Thus, the traditional model of
perfectly rational and selfish behavior (selferest modelpredicts the same outcome in both

treatments. This is an immediate implication of the principle of subgame perfection.

Hypothesis 1[Selfinterest Modgt The renegotiation outcome in th€ontract
Treatments the same as the bargaining outcomth@nNoContract TreatmeniThe
seller requests a markup a¢f9 or 50, claiming (almost) the entirerenegotiation

surplus for himself, which is accepted by the buyer in equilibrium.

The literature on social preferences agyti@t many people are not purely selferested but
care also about theelfare of other people. Models of altruism (Andreoni and Mijll2002),
inequity aversion (Fehr and Schmidt, 1999) or minmax preferences (Charnesabamd2m?)
maintain the assumption that players are perfectlpmatibut allow for more generattility
functions. They assume that the utility function of a player depends not only on his csviaimat
payoff but also on the material pay®fff other playersSincethe strategic situation and the
material payoffs of all players are the same in both treatments, these modgisedist that
there is no difference in behavior across treatments. Howevehyfiwhesizedoehavior is

different from the prediction of theelfinterest model.

Hypothesis ZOutcomebased Social Preferences[he renegotiation outcome in the
Contract Treatment is the same as the bargaining outcome in the No Contract
Treatment. However, a seller with outcolmesed social preferencedl leaveup to
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50 percent of theverall surplus to the buyer. The lower the share offered to the

buyer the higher is the probability of rejection.

Some more recent papers give up the assumption of perfectly rational behaviaticigpa
Hart and Moore Z008) argue that contracts serve as referencespbiat mayaffect behavior
The Hart and Moore (2008podelis not directly applicable to our experiment. They consider at
will -contractsthat cannot be renegotiated while we consider spego#fitormance contracts
which are frequently renegotiatedf. we apply thespirit of the HartMoore approach taur
setting, it predicts thateach past feels entitled to get the entire surplus of renegotiation. The
buyer feels entitled to have the good delivered atigiht day. He is prepared to compensate the
seller for higher costs, but not for paying anything in addition. In contrasdiler feels entitled
to the entire social surplus of renegotiation, i.e. teaak-up of 50. In our experimenthére isno
possibility to shadeput the buyer can punish the sellerrbjecing hisrenegotiation offerThus,
with an initial contract in place the buyer is mbkely to rejecthigh markupoffers than without
an initial contract. Sellers anticipatas and willask forlower markups irCT than inNCT.

Herweg and SchmidR012)offer a different theory of contracts as reference points that is
more directly applicable to our setuheyconsider a situation where a buyer and a seller write a
specific performance odract that may turn out to be inefficient after the realization of the state
of the world. Parties can renegotiate the initial contract, but they suffer tresaversion.
Applied to our experiment the Herw&ghmidt model predicts that if the degredasfs aversion
is not too large parties will renegotiate to an efficient delivery, dateprices will be'sticky.”
Because the buyer feels a loss if the price is increased, he is more retuatar@gt a high mark
up. Sellers anticipate this behavior aask for lower markups there is an initial contract than if
the same outside options have been assigned exogenbussy.both modelgeneratehe same

hypothesis:

Hypothesis 3Contracts asReference Poin}s In the Contract Treatmentvhere the
buyer and the seller agreed to an initial conithetrequested markuwill be lower

thanin the No Contract Treatmenthere nanitial contractis in place

Hart and Moore (2008) argue that the reference poiatef$ stronger if theitial contract has
been agreed upon under competitive conditions. Competition providelsjextive measure of
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what the buyer and the seller bring to the relationship. Thus if there is exocampetition the
initial contract has astronger impact on expectations and entitlements than if tker®
competition ex antelhis is stated in the next hypothesis.

Hypothesis 4Competition and Reference Poinithe effect of the initial contract is
more pronounced if the contract was negotiated under competitive condiizong
the seller offers the initial contract as a monopolist

4 Negotiation vs. Renegotiation

In this section we compare behavior in the renegotiation gaantng at stage @f the Contract
Treatment (CT) to bargaining behaviortire No Contract Treatmer(NCT). Our experimental
design ensures that the strategies available to both players and thalmaierif functions are
identical in both treatment®fecall that m CT, renegotiations take place if and only(iif the
seller’s initial contract offer is accepted, (ii) théi@ént day of delivery is not Wednesddjyi)
the buyer asks to change the day of delivand (v) the seller does noinsist todeliver on
WednesdayThus, we first have to report what happened prior to enteosgible renegotiations
at stage of CT.

4.1 Initial Prices, Acceptance Decisions, and Entering Renegotiations
In CT sellers offer aneanprice of 64.3at the initialcontractingstage Note thatif Wednesdays
the right day, a price offer of &§hara the surplus equallpetween the buyer and the sellier.
fact, as shown in Figure 1, 60 is the mode ofpthiee distributionat stage 0.88 percent (484 out
of 552) of the initial contract offers are accepted. While initial price ®fftérless than 70 are
almostalways accepted (in 368ut of 370 cases), the rejection rate rises sharply for higher
prices, and price offers above 75 always rejected

In 60 percent of all cases Wednesday is not the right day and an efficiency méie ca
realized by changing the day of delivery. There are few cases in whibhoyaedid not ask for a
change of the day of delivery or the seller insistedrading on Wednesday so that the initial

contract was executed. Altogether we consider 276 cases in which the partiesi éhe
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renegotiation gam&.In the following, we compare these 276 observations of renegotiation

behavior in CT to the corresponding 276 cases of bargaining behavior in NCT.
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Figure 1: Distribution of nitial price offes andacceptance decisienn CT.

4.2 Markupswith and without Ex-ante Contracts

In the renegotiation game of CT and in the bargaining game of NCT thecselleither make a
(re)negotiation offer.e., offer to deliver the goodf the buyer agrees to a markug he can
deliver the good without asking for a price charigewvhich case the markup is zer@ur main
interest is whether sellers request different markups in CT than in NCTrexggh the strategs
available to the playershe payoffs, and the threatpoare exactly the same both situations.

Result 1 (The Effect of Contracts on Markups): In the renegotiation gamef the
Contract Treatmentsellers ask on average for a markupldf9 while theaverage
markupin the negotiation gamef the No-Contract Teatments 27.0 Thus, the ex
ante contract causes sellers to reduce their markups by highly signific&ht
percent.h CT 20 percent of the sellers are willing to deliver at a markup of zero,

more than twice as many as in NCT.

® There are also a few cases in which the seller did not want to tradeTinie&Cdisregard the corresponding cases
in CT to ensure that we consider the same number of observationexeitly the same threatpoints in CT and
NCT.
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Evidence for Result 1 is provided by Fig@¢hat shows the full distribution of markups
in both treatmentsfFor nonnegative markups the distribution of markups in NCT -unster
stochastically dominates the distributionCT."® A KolmogorowSmirnov testconfirms that the

distributions of the markups are not identical in CT and NCT (p<0.001).
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Figure 2: Cumulative frequency of markups in CT and NCT

Looking at individual seller averages (where we have 23 observations in eactettgeine
difference between treatments is significant at the 1 percent level (rank supx@83.* If
we (conservativelyjreat each matching group as an independesgrvation we still find that the
difference in the means of the markup is significant at the 5 percent level (rankesym
p=0.05Q. Since we have three matching groups only, a higher level of significancet dan
obtained'? The regression analysigported inTable 1 that is discussed in detdit the next

sectionalso strongly confirms these differencés.

%In NCT we have four observations with a negative markup while tiesiomarkup is zero in CT. A negative
markup arises in NCT if the seller asks for a pdhat is smaller than the exogenously given ppic&/e suspect
that subjects made a mistake here. Such a mistake is less salient ine\Gi @T where the subjects saw directly
whether the markup was positive or negative.

™ All testsreported in this paper are tveided.

12 All three matching group averages are lower in CT than in NCT.

13 A possible confounding factor of our experimental design is that buyerseseit into the bargaining situation in
CT because they have to makeialitontract offers that are moderate enough to be accepted by the buyers. In the
renegotiation game in CT we might thus have less “aggressive” bayerngerage compared to the negotiation game
in NCT where buyers are randomly allocated to the differargdining situations. This possible sorting effect could
explain the observed difference of the markups. However, even if we takerese#&s correct for the possible
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In CT the seller chooses to deliver the good on the right day without requesting any
markup in 20.7ercent of all case$7 out of 276). This happens predominantly (in 54 outcaf
cases) when the seller’s costs to deliver on the right day are smadlguairthan 20This result
suggests that at least some sellers feel obliged to deliver the good at the term#iiathe
contract if they can do so at no additional cost. In contrast, in NCT the sdil@rsiat the
exogenously given price in onl§.1 percent of the case®23 aut of 276) This difference is
significant in a ranksum test on matching groaverage$<0.05(.

The bargaining situation in CT and NCT is akin to an ultimatum game where the seller
offers a share of a given surplus to the buyet the buyer can either accept reject. The
surplus to be divided is the increase of the bgyealuation (50) minus the increase of the
seller's cost (which may be negative). A closer look at the distributiotheoEhare of the
renegotiatiorsurplus that the seller offers to the buyer showsith@xT the seller offerstrictly
more than 50 percent of the surplus to the buy@bipercent of all case# contrast, in a typical
ultimatum game experimeitthappens very rarely that the proposer offers more than 50 percent
of the pie to the responder. In NCT this fraction goes down fe&2nt'®

We now turn to the buyers’ acceptance decision ofrtbezero)markup offers. We find
thatat the (re)negotiation sta@.2 percent of all offers are accepted in CT am@6.1percent
in NCT. A rank sum test on matching group averages shows that this difesematsignificant
(p=0.127),which is confirmed by a rank sum test on individual buyer avergg€619). While
there is no significant difference of rejection rates between the two treatthenésis a large and
highly significant difference if we control for the size of the requesta#tupa

sorting effect, it cannot explain Result 1: In CT, about 12 percent ofitla gontrect offers are rejected, so that the
12 percent most “aggressive” sellers might not be present in itiegagation game. Even if we disregard the 12
percent highest markups in NTC (coming from the most “aggressivigrsgelthe average markup in the NCT
amounts to 24.3, still an increase of 63.1 percent relative to CT. Thesuamkest on the level of matching group
averages remains significant at the 5 percent level and alredgorovSmirnov test remains significant at the 1
percent level. Similarly, ifve disregard the 12 percent of the sellers with the highest average sarkupC, the
rank sum test at the level of individual sellers remains signifitathe 1 percent level. Finally, in Section 5 below
we consider treatments with competition between buyers at the irfiféalstage. In these treatments we observe
rejections of initial contract offers, i.e. no sorting, but replicate thetedfezontracts on markups.

14 Al three matching group averages are higher in CT than in NCT. Hoyevenk-sum test on individual seller
averages shows no significant difference (p=0175).

15 For an overview of behavior in ultimatum games see, e.g., Cag@@08; Ch. 2. In our bargaining game the buyer
and the seller have asymmetric outside options. In casgs, the seller’'s outside option payoff is higher than the
buyer’s outside option. This might explain why even in NCT manyrsediffer more than 50 percent of the surplus
to the buyer.
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Result 2 (The Effect of Contracts on Rejection Behavior): For givenrequested
markupsbuyers are significantly more likely to reject the offer in the Contract
Treatment than in the No Contract Treatment. However, because seleier
much lower markups in Cthe overall rejection rate is not significantly different
in CT than in NCT.

The first part ofResult 2 is illustrated byigure 3 In NCT, there are virtually no
rejections of markups of 25 or less (1 ou7@fobservations), while thaverageaejection ratdor
these markups about6 percent in CT (Qout of 171 observations). Also for higher markain
themarkup birs shown in the figure, the rejection rate is about the same or higher in CT than in

NCT (note that there are no observations of markups larger than 40 in CT).
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Figure 3: Rejection rates in CT ardICT for given markups.

The regression analysis in Table 2, repoitedetail in Section 5 below, confirms this
observation.These regressions show that for given markupsnaial contract has a highly
significant negative effect on the probability afceptanceThe size of the markup also has a
highly significant negative effect. However, buyers are more wiltbngccept a higher markup if
the initial contract is very “unfair” in the sense that a higher markup is eghtorequalize final
payoffs. The analysis of the buyers’ acceptance behasgibowsthat buyers aremuch more
reluctantto accepthigh markups in CT than to accept the same markups in NCT, even though

final payoffs and the threatpoints in case of bargaining breakdown are the same.
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To summarizewe find very large and highly significant treatment effedBecause the
strategies available to both players andrtiemnetarypayoffs are identical iI€T and NCTthese
treatment effestcannot be due to the impact of the initial contract on the threatpoint. Instead,
Result 1shows that the mere fact that the parties had written an initial contract is caubal fo
much smaller increase in prices in the renegotiatidhe initial contract makes prices sticky.
This rejects Hypotheses 1 and 2 but is consistent with Hypothesis 3. Moreoverd weat the
presence of initial contracts causally affects the buyers’ acceptance beRagiuat 2 shows that
buyersare less willing to accept price increases on top on an initial contract thdly esiped
prices in the treatment without an initial contract, which is again consistent witlidgmo3Jout
not with Hypotheses 1 and 2.

5 The Effect of Competition

In this section we address the claimHdrt and Moore (2008) that a contract that was written
under competitive conditions provides a stronger reference point because it is @bjaotige
measure of what buyer andh seller bringto a trading relationshipf there is competition at the
initial contracting stage, the initial contrabiereforehas a stronger impact on expectations and
entitlements than if thers no competition. We test this hypothesis by conducting treatments
with competition among sellers at the initial contiragistage.

The treatmerst with competition are identical to the treatments without competition
except for the fact that #éhe initial contracting stage two sellers compete for the right to be able
to make a contract offeo the buyer. Therice is deternmedby an ascending clock auctiohhe
starting priceof the auction izera The priceincrease®y one unit every second. The first seller
to stop the clock wins the auction amékes a trade offer at thauction price to the buyer which
the buyer careither accept or rejectThe other seller gets a payoff of Recall that inCT, a
monopolisticseller canchoosethe price freelyand make a taki-or-leaveit offer to thebuyer
In contrast,jn the Contract&Competition Treatment (CT&B®P), only the seller who wins the
auctionmakes anoffer andthis offer is determinedy the auction. Irall other respest CT and
CT&COMP are identical.

We find that the mean initial pride 24.8 in CT&COMP, compared t®4.3in CT. The
much lower initial price reflects thestrongcompetition between sellers at the initial staige.
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CT&COMP dl initial contract offers are acceptell. Wednesday is not the right déyere are
againa few cases in which the buyer did not ask for a change of the day of delivery or in which
the seller insisted on trading on Wednesday so that the initial contract wasedxdédtagether
we consider 22 cases in which the partieatered the renegotiatiogame™®

Our main interest is on the markups that are charged on top of the initial pricéNotker.
that in both treatments, CT an@T&COMP, the seller can make a takeor-leaveit
renegotiationoffer to the buyer, andhat the buyels surplus that is up for grasp is 50 in both

cases. Nevertheless, the behavior of the sellers is very different in thredtvoents.

Result 3 (The Effect of Ex ante Competition on Markups): Initial prices are
much lower in in the Contra&CompetitionTreatment (24.8) than in the Contract
Treatment with a monopolistic seller (64.3). Howewsllers try to compensate
for the lower initial prices by charging much higher markups. The average
markup in CT&COMP i85.6 more than twice as high as the average maup
14.9in CT. Furthermore, in CT&COMP sellers deliver on the right day without

charging a markup much less often than in CT.

The difference in markups is highly significAhand economically important. Thesult
shows that there is a costtle buyer tdhaving strong competition at the contracting stagetand
leaving little of the surplus to the seller in the initial contract. The cdbfisafter the buyer is
locked in with the seller (i.e. after Williamson’s “fundamental transformatiore)siller will
behave much more aggressively at the renegotiation $thgevas squeezed at the initial stage
Furthermore, in CT&COMP sellers deliver on the right day without chargimgr&up in only
4.2 percent oéll casesA ranksum test on matching group averages shows that the difference is
significant (p=0.034}2

To be sure, anonopolistic sller who got a large share of the surplus at the initial stage

may also requesa high makup in the renegotiation game. Howevar,our experiment sellers

'8 Even though we have the same number of sessions for the mésatmith competition than without competition,
we have fewer observations with competition because always two selleidratewith one buyer. Moreover, as in
NCT, in NCT&COMP a few sellers decided not to trad& againdisregard the corresponding cage€T&COMP

to ensure the same number of obseovetiwith exactly the same thrpaints in CT&COMP and NCT&COMP.

" Rank sum test on matching group average$,034(all four matching group averages in NCT are higher than the
three matching group averagasCT); rank sum test on individual seller averages, p<0.001.

18 All three matching group averages in CT are higher than the four matchingayengmes in CT&COMP. A rank
sum test on individual seller averages confirms this finding (p=0.005).
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don’t do this. If they got a good deal initially they charge modest qmask They go for very
high markups only ithey got a bad deal in the initial contradhus,a large fraction othe
financial gain that buyers achievieglex ante competition is lost again in the renegotiation game
if Wednesdays not the right day.

Even though sellers behave more aggressively in CT&COMP than ,int €dnnot be
concludedthat the initial contracthas less of an effect orthe renegotiation outcome in
CT&COMP than in CTA clean test of the effect of the initial contract requires a new treatment
that is identical to CT&COMP except ftie factthat there is no initial contract that determines
the threatpint of the bargaining gamieut that the threatpoint is imposed exogenously. This new
treatment icalled theNo Contract&Competition Treatment (NCT&COMRB) is derived from
CT&COMP in the same way as NG derived from CT-® Thus, theexperimentatiesignmakes
sure that the strategies available to all players, the monetary payoftheanireatpoints are
identical in CT&COMP and in NCT&COMP in every period and for every group of tworselle

and one buyer. Nevertheless, the next result shows that tlzela g difference in behavior.

Result 4 (The Effect of Contracts under Competition): In the No
Contract&Competition Treatmerthe average markup #0.0 while it is only 35.3
in the Contract&Competition Treatment. This difference is highly significant.
Thus, the initial contract that was formed under competitive conditions causes
sellers to offer markups that are 11.75 percent lower than the maditegyed if

there isno initial contract.

We again find the samgualitative difference between the treatment with and the
treatment without an initial contracLooking at individual seller averagethis differenceis
highly significant at the 1 percent level (rank sum test,@38). This is confirmed if we loolat
matching group averagederethe dfferenceis significant at thelO percent level (rank sum test,
p=0.083.

¥ For each group of two sellers and one buyer in CT&COMP the outcome afdtienaand the price signed in the
contract gives rise to a vector of outside optiéMB =50 pTd!\_/IlS p= 20,M2S q where seller 1 denotes

the seller who was successful in the auctitm the corresponding group of two sellers and one buyer in
NCT&COMP these outside options are assigned exogenously to the buyer atiértb, svhile seller 2 is informed
that he cannot trade in this period and gets a payoff of zero.
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Figure4, the equivalent to Figur2in Section4, shows the cumulative distribution of all
markups inCT&COMP andNCT&COMP. It is evident that there is again a clear shift in the
distributionand that the nonegative markups in NCT&COM@Imos) first order stochastically
dominate markups in CT&COMP A Kolmogorov-3nirnov testconfirms that the distributions
of the markups are not identical in €&COPM and NCT&COMP (p<0.001).
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Figure 4: Cumulative frequency of markups in treatment&COMP and NCT&COMP.

The regression analysis in Taldleonfirms these observations. The dependent variable in
all regressions is the absolute size of the markupuinfour treatments. The N&ontract
Treatment serves as the baseline condi@@NTRACT is a dummy variable taking on value 1
if an observation comes from one of the two treatments with aantex contract (CT and
CT&COMP). COMP is a dummy variable tagion value 1 if the observation comes from one of
the two treatments with competition (CT&COMP and NCT&COMP). The interactiahease
two dummy variablesSCONTRACT xCOMP, thus takes on value 1 if an observation comes from
CT&COMP. The variable FairMarkup denotes the size of the markup that would edrzdize
payoffs betweernhe buyer andhe seller when the good is delivered on the right day, given the

initial price and the cost realization on the right day of delivery.

2 We have a singlebservation of a negative markup in NCT&COMP while all markups i&@IMP are weakly
positive. The cumulative frequency of the nmegative markups in NCT&COMP lies below the one in CT&COMP
except for the frequency at a markup of 49.
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Table 1: Regression Analysis of Markups

(1) (2) 3) (4) (5)

VARIABLES markup  markup  markup  markup  markup
CONTRACT -8.639***  -8.643*** -11.13%x*
(2.397) (1.575) (2.279)
COMP 16.84*** -0.783 -0.067
(1.781) (3577) (4.555)
CONTRACTxCOMP 2.721
(6.800)
FairMarkup 0.424*** 0.440*** 0.387*
(0.0346) (0.0815) (0.204)
FairMarkup< COMP -0.073
(0.230)
FairMarkup< CONTRACT 0.239
(0.222)
FairMarkup< CONTRACT x -0.126
COMP (0.267)
Constant 32.79%*  26.97**  20.97**  22.77**  28.61***
(1.406) (1.362) (1.581) (1.487) (1.533)
Observations 996 996 996 996 996
R-squared 0.076 0.414 0.286 0.338 0.433

Notes: The table shows OLS regressions that cluster on individual sellers. Rathndard errors are
shown in parentheses-t€sts show that FairMarkup and the interactions with FairMarkup areyjointl
highly significant inregressions (5) and (6); *** p<0.0%; p<0.05, * p<0.1

Regression 1 shows that the size of the markup is substantially and highlicaiglyif
lower in treatments with eante contracts than in treatments withoutaeke contracts. The
regression constant shows that the size of the markup is ab8un3Re treatments without
contracts. Hence the coefficient &.6 of the CONTRACT dummy indicates a reduction in the
size of the markup ahore thar25 percent. Regression 2 shows that FairMarkup has significant
explanatory power. If FairMarkuméreases by point, the actual markupérease®.42 points,
i.e. fairness motives explain more than 40 percent of the size of the markup. Impathargize
and significance of the effect of GINTRACT on markups remains unchanged if we control for
FairMarkup This is to be expected because the distributidragMarkupis by design identical

in the treatments with and without initiedntracts.

Regression 3 shows that the size of the markup is substantially and highlicaigtyif

higher in treatments with competition than in treatments without competition. Hovifewer,



22

control for FairMarkup we find in Regressiorntiatthe effect of compeiin is fully explained
by the lower initial price that result from competitioat the initial stageThat is, competition as

such does not affect the size of the markups.

These basic findings are confirmegRegression 5 that shows the fully interactemtsd.
It can be seen that the effect o ORTRACT remains highly significant and even increases in
size. The effect of competition as such remains small and insignificaatinferaction of the
competition dummy with the contract dumn@ONTACTxCOMP, meastes whethethe effect
of contracts on the size of the markup is different in the treatment with competitigpaed to
the treatment without competition. We cannot confirm Hypothesis 4 stating that thencefe
point effect of contracts isnore pronounced if the contract was initially concluded under
competitive conditions. If anything, we find that the effect of contracts ohups is somewhat
smaller under competition, indicated by the positive coefficie@@RNTRACTxCOMP, but this

differenceis not significant*
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Figure 5: Rejection rates in CT&C and NCT&C for given markups.

2L An F-test shows thaFairMarkup and the interactions of FairMarkup witDliSTRACT, with COMP, and with
CONTRACTXCOMP are jointly highly significant (p<00Q), while the single interactions do not show a
significantly differential effect of FairMarkup on markup the treatments relative to the baselM@T (alsothe
interactions of FairMarkup withCONTRACT and ©ONTRACTXCOMP are jointly insignificant (p=0.329.
Furthermore, there are no time effects. Including period dummies in Regré€ssdoes not affect the resuliéote
finally that the smaller difference in markups (or our failure not to find @dadifference) in the treatments with
competition is not due to a ceiling effect. Relative to NCTRP, there is ample “space” for markups in
CT&COMP to be lower; even morthan in CT relative to NCT.



23

Let us now turn to the buyers’ acceptance decisions. We find that in the barggnieg85.4
percent of all offers are accepted in CT&COMP and in 86.4 percent in NCT&COMENIA r
sum test on matching group averages shows that this difference is not signifida7 8=
which is confirmed by a rank sum test on individual buyer averages (p=0.530). Hpriguee

6 illustrates that for given markups the rejection rades higher in CT&COMP than in
NCT&COMP. Thus, buyers are more reluctant to accept a given markugref was an ex ante
contractThis is confirmed by the probit and logégression®n the buyers’ acceptance decisions
reported in Table 2. Tlyeshow that the coefficient of ©ONTRACT is negative and highly
significant with a marginal effect of about 10 percent. Not surprisingly fteeteof Markup is
also negative and highly significant. FairMarkup has a positive effect. Thus, a mghleup
reduces therpbability of acceptance, but buyers are more likely to accept a high martag if
threatpointpayoffsare very unequal, i.e. & high markup is required to achieve equalist
importantly, however, COMP an@ONTRACTxCOMP are not significant in any obur
regressions. Thus, competition on its own or in conjunction with an initial contract dadtenbt
the buyer's acceptance decision. Again, this finding is consistent with HypoBdszis it does

not confirm Hypothesis 4.

Table 2: Regression Angkis of Buyers’ Acceptance Decisions

1) 2) 3) (4)
probit probit logit logit
marginal effects marginal effects
VARIABLES accept accept accept accept
CONTRACT -0.721%** -0.104*** -1.255%** -0.0846**
(0.228) (0.038) (0.428) (0.034)
COMP -0.489 -0.069 -0.727 -0.048
(0.385) (0.060) (0.717) (0.053)
CONTRACTxCOMP 0.421 0.050 0.726 0.040
(0.329) (0.035) (0.613) (0.031)
Markup -0.086*** -0.012%** -0.161*** -0.010***
(0.012) (0.002) (0.023) (0.002)
FairMarkup 0.033*** 0.005*** 0.055*** 0.004***
(0.007) (0.001) (0.013) (0.001)
Constant 4.137*** 7.606***
(0.440) (0.871)
Observations 898 898 898 898

Notes:The table shows regressiomsthe buyers’ acceptance decisions. Robust standard errors clustering
on individual buyers are shovim parenthese$** p<0.01, ** p<0.05, * p<0.1
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6 Conclusions

Our experimental results provide causal evidencéwaneffects of contracts on renegotiation
behavior. First, a contratias a causal effect @tonomic behaviothat goesdeyond its impact
onthe threatpoint of renegotiation. We find that sellers charge signifidamir markups in the
renegotiation of an initial contract than in an otherwise idenbi@edainingsituation in which no
initial contract existsFurthermore, buyers are more likeo reject given markugpif there is an
initial contract.This is consistent with the hypothesis that contracts provide reference paints t
shape expectations and entitlements. Second, the degree of competition atatheomiracting
stage affects how the surplus of renegotiation is split, but it doesffeot the power of the
contract as a reference point. If sellers face more competition ex anteytheyompensate for
the lower initial priceby making more aggressive offers in the renegotiation game. But
comparing behavior in the renegotiatigameif a contract has been written under competitive
conditions to behavior in an otherwise identical bargaining game without a pnvact shows
that the effect of the initial contract is not significantly different vatmpetitionthan without

competition

These results are potentially of great importance for the optimal design o&atentr
organizationsand other governance structures. For example, if contracts make prickg”“sti
then the holeup problemis less severe than predicted by the standai@linterest model.
Furthermore, if ex ante competition does not strengthen the power of the cdniraether
induces sellers to behave more aggressively in the renegotiation game jsHessitvaluabléor
buyers to induce ex ante competition. Our results open up the door for many other important
guestionsGiven that our paper establishdétht contracts have a causal effect on renegotiation
behavior that goes beyond the threatpoint effect, we would like to better unders$tetiaw
different contrats have different effects. Are formal contracts more powerful than informal
agreements? Do contracts on trade have a different effect than contracts on thieraléfcat
ownership rights or the assignment of decision rights? Most importantly, wh#tescosts of
writing an initial contract? Under what circumstances do initial contracts camegatiation to

be more or less efficiennswering these exciting questionda#t to future research.
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