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a  b  s  t  r  a  c  t

Realizing  the  maximum  benefits  from  an  inter-firm  relationship  often  requires  a level  of  cooperation
that  can  be  difficult  to  establish.  We  study  how  to  encourage  one  party,  herein  the  seller,  to make  a
cooperative,  relation-specific  investment  that will increase  the trade  profits  to be  shared  by the  buyer
and  seller  (i.e.,  surplus).  The  seller,  fearing  he  will  be  held  up  by a self-interested  buyer,  often  refrains  from
investing  or  attempts  to protect  himself  with  costly,  and  sometimes  ineffective,  protection  mechanisms
such  as  vertical  integration  and  contracts.  We  propose  that information  asymmetry,  controlled  by  the
seller,  can  help  reduce  the  risk  that  the  seller  will  be worse  off  after making  the  investment  than  before
and,  accordingly,  encourages  seller  investment.  Although  self-interested  behavior  is  usually  assumed  by
extant hold-up  research  and is  the  crux  of  the  hold-up  problem,  fair purchasing  practices  have  also  been
documented.  Accordingly,  we examine  the effectiveness  of information  asymmetry  controlling  for the
non-investor  purchasing  practices  and  investigate  whether  trade  offers  expected  by the  sellers  mediate
the  relationship  between  information  asymmetry  and  the  relation-specific  investment.

To  test  our  hypotheses,  we  conduct  an experiment  and  find  that aggregating  the  seller’s  investment  and
production  costs  encourages  the  seller  to  invest  in  relation-specific  cooperative  investments.  Moreover,
when buyers  are  expected  to follow  self-interested  purchasing  practices,  the  seller  expects  higher  buyer

offers when  buyers  possess  aggregated  seller’s  investment  and  production  cost  information  than  when
they  possess  disaggregated  information.  Those  expectations  in turn  impact  sellers’  decision  of  whether
to  make  a cooperative  investment.  Finally,  supplemental  analysis  shows  that  aggregating  seller’s  cost
information  does  not  reduce  trade efficiency;  thus  confirming  that information  asymmetry  can  help
mitigate  hold-ups  in  the  supply  chain.
. Introduction

Many business relationships require one party to make a
elation-specific investment that, by definition, has little or no value
utside the relationship. For instance, in the automotive industry,
riginal equipment manufacturers (OEMs) often require suppli-
rs to invest in expensive dies or other equipment to produce the
arts they need. Once purchased by the suppliers, these dies or
quipment cannot be used to fill orders of other OEMs. Similarly,
rincipals might ask agents to invest in skills that are not trans-

erable to other employers. Such investments are often socially
ptimal, meaning the investment increases the total surplus gen-
rated within the relationship (i.e., the trade profits to be shared
Please cite this article in press as: Miller, F., Drake, A., Using informa
Account. Res. (2015), http://dx.doi.org/10.1016/j.mar.2015.11.001

y a buyer and a seller). However, the relation-specific investment
lso creates a bilateral monopoly whereby the investor risks losing
he cost of his investment should trade not occur, while the non-
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investor incurs no risk or cost. In other words, bargaining power
resides with the non-investor once the investment has been made,
creating a setting ripe for opportunistic behavior. Knowing the
investment is a sunk cost of the investor, the non-investor has no
inherent incentive to cover its cost during ex post trade offers. In the
absence of a commitment from his counterpart to not appropriate
the surplus that will be generated, the investor generally will not
make the socially optimal relation-specific investment. This repre-
sents the classic hold-up problem (Klein et al., 1978; Williamson,
1975). In sum, the hold-up problem has two dimensions. The first
lies with the non-investor who will likely appropriate the sur-
plus created by any relation-specific investment. The second lies
with the party who  is considering making the investment: since
he fears that he will be held-up during trade, he refrains from
making this socially optimal investment. Thus, mitigating hold-
ups encompasses both limiting the ability of the non-investor to
tion asymmetry to mitigate hold-ups in supply chains. Manage.

hold the investor up during trade and encouraging investment in
relation-specific assets.

Numerous investigations have sought remedies to the hold-up
problem. Those remedies range from establishing formal gov-
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rnance structures that limit the risk of ex post opportunism
e.g., vertical integration, mutual exchanges of hostages, contracts
Shelanski and Klein, 1995)) to informal protection mechanisms
uch as controlling the flow of investment-related information (Gul,
001). Not only are those remedies costly, they are also not always
ffective. Their effectiveness is particularly limited when invest-
ents are cooperative (i.e., investments that benefit the investor’s

rading partner) because such investments increase the bargain-
ng power of the non-investor. Specifically, although incomplete
ontracts can be effective with selfish relation-specific investments
i.e., investments that benefit the investor, for instance by reducing
he cost of the intermediary product manufactured by the seller),
hey are ineffective when investments are cooperative and par-
ies have difficulty committing not to renegotiate (Baiman and
ajan, 2002a; Che and Hausch, 1999) . Thus, the search for solu-
ions continues (for a review see Coeurderoy and Quélin, 1997;

iller, 2012; Rindfleisch and Heide, 1997; Shelanski and Klein,
995).

In this paper, we examine the hold-up problem associated with
 cooperative investment in a supply chain setting. The coopera-
ive investment involves a seller that must decide whether to make

 relation-specific investment that will benefit a specific buyer.
ommon examples of cooperative investments include R&D efforts
o enhance the quality of a customer-specific product, tailoring
nventory systems, production equipment, or transportation sys-
ems to the buyer’s needs, and customization of parts for specific
ustomers. Baiman and Rajan (2002a) suggest that the compensa-
ion received by the seller might depend on the extent to which
&D work is successful, likely resulting in the buyer being unable
o commit to paying a specific price and the contract being incom-
lete. Thus, cooperative investments not only increase the power
f the non-investor (i.e., the buyer) relative to the investor (i.e., the
eller), but they are also especially difficult to protect and encour-
ge when price cannot be determined with certainty. As a result,
hey render the investor more vulnerable to opportunism by the
on-investor.

We examine how sellers might protect themselves against buy-
rs’ potential opportunism. Specifically, building on Gul (2001), we
ropose that the seller can use information asymmetry to increase
heir bargaining power and thereby guard against the buyer’s
otentially opportunistic behavior ex post. Information asymmetry

n the form of aggregated production and investment costs ren-
ers the buyer unable to identify the seller’s marginal production
osts and thereby makes it difficult for the buyer to reimburse only
hose costs. At the same time, aggregation of production and invest-

ent costs provides sufficient information for the buyer to calculate
he total trade surplus. Being able to calculate the trade surplus
s important because in the absence of such information, buyers
o not have sufficient information to determine what represents

 reasonable trade offer and trade inefficiency is likely to ensue.
hould the seller consider making a cooperative relation-specific
nvestment, we predict that using aggregated cost information will
educe the buyer’s ability to make low offers, thus raising the
rade offers sellers can expect to receive post investment and, as

 result, encouraging sellers to make relation-specific cooperative
nvestments. Furthermore, although hold-up problems stem from
he non-investors’ self-interest (Williamson, 1995), fair purchas-
ng practices have also been documented (cf. Carr and Ng, 1995;
ekker, 2003). Buyers who follow fair purchasing practices allow

ellers to earn a reasonable profit even if, theoretically, the buyer
ould extract more. Accordingly, we examine whether aggregation
f cost information is an effective remedy to hold-ups controlling
Please cite this article in press as: Miller, F., Drake, A., Using informa
Account. Res. (2015), http://dx.doi.org/10.1016/j.mar.2015.11.001

or the non-investor purchasing practices (self-interested or fair)
nd investigate the process by which this occurs.

To investigate the effectiveness of aggregation of cost informa-
ion as a protection mechanism against hold-ups, we conduct an
 PRESS
ting Research xxx (2015) xxx–xxx

experiment that focuses on the seller’s decision of whether to make
a cooperative investment in a relation-specific asset. We  examine
this decision under two  forms of the seller’s investment and pro-
duction costs (i.e., disaggregated and aggregated) and two types
of buyer purchasing practices (i.e., self-interested and fair). When
controlling for the buyer’s purchasing practices, we find that aggre-
gating the seller’s investment and production costs encourages the
seller to make a relation-specific cooperative investment. Further-
more, we  show that this positive relationship can be explained by
the fact that aggregated cost information increases the amount
sellers expect to obtain from trade when buyers are expected to
follow self-interested purchasing practices, while not having any
negative impact on trade expectations when buyers are expected
to follow fair purchasing practices. A follow-up experiment, focus-
ing on trade efficiency, examines the buyer’s offer once the seller
has made the relation-specific cooperative investment. This sec-
ond experiment discussed in Section 4.4 of this manuscript shows
that trade is efficient when buyers are provided aggregated cost
information.

This paper not only addresses the important economic prob-
lem of hold-ups, but also makes three contributions to accounting
research. First, we  build on previous accounting research that
investigates complex supply chain relationships (e.g., Gosman and
Kohlbeck, 2009) and demonstrates that sharing of information
offers both benefits and risks (e.g., Baiman and Rajan, 2002b;
Cooper and Slagmulder, 2004; Drake and Haka, 2008). Information
sharing can improve efficiency, but can also make the party doing
the sharing vulnerable to the non-sharing party’s misappropriation
of that information. By investigating information asymmetry as a
mitigating mechanism to hold-ups, we  add to the existing research
on improving performance and reducing appropriation concerns
via informal control mechanisms such as trust, social norms, rep-
utation, and trade partner selection (cf., Dekker, 2004; Dekker and
Van den Abbeele, 2010).

Second, whereas most previous investigations have pursued
solutions to hold-ups in the form of governance mechanisms such
as vertical integration or contracts, we focus on how information
asymmetry might alleviate hold-ups that are especially difficult to
mitigate because they are associated with cooperative investments.
That is, we  not only add to the growing literature on this subject
(cf. Gul, 2001; Sloof et al., 2007), but also introduce accounting
information and its control as a potential remedy to the hold-up
problem.

Third, the information asymmetry remedy we propose lies
within the investor’s control and does not hinder trade. The infor-
mation loss that comes with the aggregation of the seller’s cost
information makes it impossible for the buyer to exploit their
bargaining power for the purpose of misappropriating the sur-
plus. However, unlike with the more extreme forms of information
asymmetry that have been proposed (cf. Gul, 2001), there is still
sufficient information for the buyer to determine the size of the
surplus and for trade to take place. Overall, the aggregation of
the seller’s cost information reduces the odds that the seller will
be taken advantage of, while still providing enough information
for buyers to make offers to sellers that are likely to be accept-
able.

The remainder of this paper is organized into four sections.
Following this introduction, we  analyze findings from relevant
literature to propose hypotheses related to the seller’s invest-
ment decision and the buyer’s trade (i.e., offer) decision. In the
third section, we  introduce our experimental design and present
our experimental materials. In the fourth section, we analyze the
tion asymmetry to mitigate hold-ups in supply chains. Manage.

results of our experiment on the investment decision and present
supplemental analysis related to the trade decision. In the fifth
section, we  present our discussion and conclusion.

dx.doi.org/10.1016/j.mar.2015.11.001
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. Theory and hypothesis development

.1. Hold-ups

In the context of the supply chain, buyers and sellers often
nd that their working relationships carry both benefits and risks

Anderson and Sedatole, 2003; Dekker, 2004). These relationships
an range from a close alliance established over time to a “new”
elationship wherein one party must take the risk of making an
solated relation-specific investment for the purpose of increasing
he surplus available to both parties. We  examine the latter type of
elationship—that is, the “new” relationship wherein the investor
annot draw on prior experience with the non-investor to make
heir investment decision—and investigate how to encourage such
nvestment.

Suppose an important automobile original equipment manu-
acturer (OEM) demands that a supplier locate their facility or a

arehouse near their assembly plant or develop an information
ystem that is compatible with the buyer’s database (cf. Bensaou,
999). This will increase the size of the surplus to be divided
etween the seller and the buyer ex post (i.e., after the invest-
ent has been made) whilst also rendering the seller captive of

his relationship. Sellers need to decide whether they will enter
nto this type of relationship and invest in a relation-specific asset.1

heir investment decision is influenced by the comparison of their
hare of the surplus with and without the investment. If the seller
akes the relation-specific investment, it will create a source of
onopoly power for the OEM who, during trade, could choose to

ppropriate the difference between the anticipated value of the
nvestment within this relationship and its value outside the rela-
ionship (Joskow, 1985). An information system designed to be
ompatible with a specific OEM database or the relocation of the
eller’s facility near that specific OEM will have little to no value
utside the relationship with this OEM. Thus, in the absence of the
EM’s commitment to not appropriate the surplus generated by

he seller’s relocation or information system, the seller risks being
orse off after his investment than before, having incurred the cost

f the investment but derived no benefit from it. With this in mind,
he seller, who has no incentive to invest, decides against making
he relation-specific investment. This suboptimal decision caused
y the expected self-interested trade behavior of the buyer consti-
utes the hold-up problem presented by transaction cost economics
Williamson, 1975, 1985).

Studies examining hold-ups and the associated commitment
roblem abound and are primarily supported by investigations

rom transaction cost economics. In general, these studies assume
elf-interested behavior by the non-investor and conclude that
ince vertical integration and contracts offer some protection to
he investor during trade, they can help to remedy hold-ups (cf.
helanski and Klein, 1995). Vertical integration and contracts, how-
ver, are costly remedies whose effectiveness varies with the type
f relation-specific investment made. While contracts can be effec-
ive with selfish relation-specific investments, they are ineffective
hen investments are cooperative and parties cannot commit to
Please cite this article in press as: Miller, F., Drake, A., Using informa
Account. Res. (2015), http://dx.doi.org/10.1016/j.mar.2015.11.001

ot renegotiating (Baiman and Rajan, 2002a; Che and Hausch,
999).

1 Suppliers can attempt to limit the risk that buyers will appropriate the surplus by
electing buyers. Still, suppliers might need to invest in a relation-specific invest-
ent by necessity should they decide to enter into a relationship with a specific

uyer. Should this be the case, it is even more important for them to be protected
rom a buyer’s potential opportunistic behavior ex post, given that they may  no
onger be able to work with other buyers that have since engaged other sellers or
hat their product may  not fit the need of those buyers.
 PRESS
ting Research xxx (2015) xxx–xxx 3

Cooperative investments are common, but have received rela-
tively little research attention. They include seller investments in
R&D to improve the quality of a product, in human capital to help
train the buyer’s sales force, or in parts or transportation methods
customized for the buyer. These investments can be critical to opti-
mizing processes in the supply chain and increasing the total profits
available to all parties (Drake and Haka, 2008). However, the seller
is especially vulnerable after making such a cooperative investment
because their relative bargaining power weakens, while the non-
investor’s position improves as he can derive the benefit from the
seller’s investment, but does not necessarily have to pay anything
for it (Che and Hausch, 1999). Since formal incomplete contracts
cannot protect the investor who has already made a cooperative
investment, encouraging sellers to invest in cooperative assets is
especially challenging.

In response to this challenge, we  examine a remedy to hold-ups
that occur with cooperative investments. Specifically, we investi-
gate substitutes to commitment with a focus on curtailing buyer
ex post opportunism. We  propose that information asymmetry
can affect the seller’s perception of ex post trade offers to expect
from the buyer. Accordingly, controlling for buyer purchasing prac-
tices, we investigate whether information asymmetry in the form
of aggregated seller production and investment cost improves the
likelihood that the seller will invest. Furthermore, we examine
the process by which this takes place and posit that providing
aggregated cost information to self-interested buyers improves
sellers’ trade expectations sufficiently to encourage investment in
relation-specific assets. Aggregated cost information can encour-
age the seller to invest in cooperative assets because this informal
control curtails the buyer’s ability to appropriate the surplus gener-
ated by the seller’s investment. Knowing this, sellers might expect
offers high enough to cover their investment and production cost
and might be more likely to make the relation-specific cooperative
investment.

2.2. Information asymmetry through aggregation of cost
information

Since the seller’s desire to avoid a buyer’s opportunistic behavior
during trade is at the root of the hold-up problem, the seller’s trade
expectations will influence their investment decision and sellers
are especially concerned by the hold-up problem when they expect
to face self-interested buyers. That is, sellers will not invest unless
they expect to be better off after the investment than in the absence
of investment. The seller needs to attempt to predict how the buyer
will behave ex post once the relation-specific investment has been
made and negotiation takes place. Sellers are likely to be faced with
uncertainty about whether buyers will follow self-interested or fair
purchasing practices. We  propose that aggregating seller’s produc-
tion and investment cost will help protect sellers against buyer’s
potential opportunism.

The buyer’s power to determine how the surplus will be divided
has several origins. First, as explained above, the seller’s coopera-
tive relation-specific investment renders him captive and increases
the buyer’s power relative to the seller. Second, information is a
well-known source of power in negotiations. That is, the buyer
who knows that a relation-specific investment was made and pos-
sesses the seller’s detailed cost information composed of the cost
of that investment and the seller’s marginal production costs (i.e.,
disaggregated information) will be able to determine the size of the
surplus and the seller’s reservation price; they can then make low
offers to the seller should they be so inclined.
tion asymmetry to mitigate hold-ups in supply chains. Manage.

A buyer who enjoys an information advantage relative to the
seller’s reservation price captures a larger share of the surplus
than their counterpart (Seale et al., 2001). Restricting the infor-
mation available to the buyer will reduce the buyer’s ability to

dx.doi.org/10.1016/j.mar.2015.11.001
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ig. 1. Moderated Mediation Model.
his model is tested separately for the group in the self-interested purchasing pract
urchasing practices tests whether the mediated model is moderated.

se that information to make low offers. Accordingly, negotiating
arties who possess less detailed cost information are less fearful
hat this information might be misused (Drake and Haka, 2008;
ajüter and Kulmala, 2005). Furthermore, since sharing detailed

nformation reduces an individual’s incentive to invest (Baiman
nd Rajan, 2002b), limiting the information made available to
he buyer might also increase the seller’s incentive to invest in
elation-specific assets. Extant research suggests that withhold-
ng information about the seller’s reservation price will limit the
uyer’s ability to make low offers, thereby helping shift the balance
f power to benefit the seller.

Although withholding information might reduce the risk of the
uyer appropriating the surplus as discussed above, withholding
oo much information or the wrong information will not provide
egotiating parties sufficient information to trade and will, accord-

ngly, render trade inefficient. To that effect, Gul (2001) examines
n extreme case of information asymmetry wherein the informa-
ion the investor chooses to withhold relates to whether or not the
nvestor made the relation-specific investment in the first place. Gul
hows that investment in relation-specific assets increases when
he investment is unobservable (that is, investment is efficient).
owever, the information loss is so extreme (i.e., the buyer does
ot know whether an investment took place) that the buyer can
etermine neither the size of the surplus nor the seller’s reservation
rice. As a result, investment efficiency is followed by trade ineffi-
iency (i.e., buyer and seller cannot agree on a price and trade fails).2

ndeed, although buyers and sellers are accustomed to trade with
ome degree of uncertainty (Luft et al., 1998), information asym-
etry that leaves the non-investor with insufficient information to

stablish either the size of the surplus or the investor’s reservation
rice will hinder trade (Gul, 2001).

Baiman (1975, p. 13) suggests that, in a multiparty setting, “(t)
e accountant, acting as a neutral agent of his firm, may  in fact
e acting in the firm’s best interest by suppressing the additional

nformation from the finer information system and letting the com-
etition know that the information has been suppressed.”3 We
ropose that aggregated production and investment cost is a less
Please cite this article in press as: Miller, F., Drake, A., Using informa
Account. Res. (2015), http://dx.doi.org/10.1016/j.mar.2015.11.001

xtreme example of information asymmetry than the one proposed
y Gul. With this aggregated information, buyers will be able to
alculate the surplus, thereby facilitating their ability to make an

2 Gul (2001) demonstrates that one is able to achieve trade efficiency only if
argaining is costless and repeated.
3 Even with a coarse cost system, however, the aggregation of cost information

s  more likely to serve as a credible protection mechanism when the idiosyncratic
nvestment is in either human capital or R&D than when it is in a piece of equipment

ith a well-known price. With investment in human capital or R&D, it will likely be
oo costly for the information system to disaggregate that information. Hence, even

 powerful buyer might not be able to obtain the disaggregated cost information.
ndition and the group in the fair purchasing practices condition. The separation by

acceptable offer to the seller ex post. Buyers who only know the
seller’s aggregated production and investment cost cannot identify
the seller’s sunk investment cost (and, as a result, cannot refuse
to pay it if they intend for trade to take place). As such, buyers
are faced with the following choice: They can make an offer sig-
nificantly lower than this aggregated production and investment
cost and capture most of the surplus should their offer be greater
than the seller’s production cost while running the risk that trade
will not occur and earn nothing if their offer is lower than the
seller’s production cost. Alternatively, they can make an offer equal
to or greater than this aggregated cost and capture a smaller part
of the surplus, and increase the chances that their offer will be
accepted. In sum, by making an offer significantly lower than the
aggregated cost and attempting to be opportunistic, buyers can-
not determine whether their offer covers production costs and risk
earning a zero surplus. Conversely, should they make an offer that
covers the aggregated cost, they can expect a positive surplus with
certainty. We  argue that sellers will expect that, all things being
equal, on average, buyers will be more sensitive to the trades they
will miss should their offer be lower than the seller’s production
cost than to the share of the profit they lose should their offer equal
the seller’s aggregated costs. Thus, it is reasonable for sellers to
expect buyers with aggregated information to make higher offers
than buyers with disaggregated information. The question then fol-
lows whether expected offers will be sufficiently high to motivate
sellers’ cooperative investment in relation-specific assets.

2.3. Seller’s trade expectations and investment decision

We  argue that the seller’s investment decision is motivated
by the size of the share of the surplus they expect to gain from
trade. Importantly, expectation of a higher offer is not sufficient to
lead to investment in relation-specific assets. That is, an offer that
exceeds the seller’s production cost, but only covers a small por-
tion of the relation-specific investment made by the seller would
leave the seller worse off than if the investment had not taken
place. Conversely, an offer that covers the sum of production and
investment costs would provide incentives for the seller to invest in
the relation-specific asset. Such an offer can originate with a buyer
who pursues fair purchasing practices and shares the surplus4 (cf.
Dekker, 2004; Dekker and Van den Abbeele, 2010; Kumar, 1996) or
tion asymmetry to mitigate hold-ups in supply chains. Manage.

result from the aggregation of the seller’s cost information provided
information asymmetry increases the seller’s trade expectations
sufficiently to cover the sum of production and investment costs.

4 The hold-up problem goes away should the seller be assured that he will deal
with a buyer who pursues fair purchasing practices.

dx.doi.org/10.1016/j.mar.2015.11.001
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Table  1
Seller and buyer compensation under various scenarios.

Seller’s compensation Buyer’s compensation

If investment is made
If trade occurs ($40,000 + buyer’s offer − $40,000 − $10,000)/10,000 ($170,000 – buyer’s offer)/30,000
If  trade does not occur $40,000 – $40,000 = $0 $0

If  investment is not made $40,000/10,000 = $4 NA
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that fair and self-interested practices have the same meaning for
all participants and removes noise. Under the self-interested pol-
icy, sellers are informed there is a 75% chance they are dealing with
ote: Sellers are endowed with $40,000 at the beginning of the experiment. They
ellers incur a $10,000 production cost if trade occurs.

Given aggregated information, the self-interested buyer might
e inclined to make an offer that is lower than these aggregated
osts to maximize their profit; yet should this offer not cover the
eller’s production costs, their offer will be rejected and trade will
ot occur leaving them with a zero surplus. Thus, it seems reason-
ble for sellers to expect that self-interested buyers’ fear that a low
ffer will be rejected will encourage them to make offers that are
qual to or greater than the aggregated investment and production
osts. Accordingly, we posit that, on average, sellers will expect
hat self-interested buyers’ offers will be equal or greater than the
um of the investment and production costs incurred by the sell-
rs when buyers possess aggregated cost information. Conversely,
iven disaggregated information, the self-interested buyer knows
he size of the production costs and sellers will expect buyers will

ake an offer that barely covers those production costs.
In sum, we argue that dealing with buyers following fair

urchasing practices or with buyers who possess aggregated infor-
ation improves sellers’ trade expectations sufficiently to cover

oth sellers’ production and investment cost and, as a result,
ncourages sellers to invest in relation-specific assets. To exam-
ne the process leading to the investment decision, we propose that
he seller’s offer expectations serve as a mediating variable between
nformation aggregation and the investment decision. Additionally,
his mediated relationship is moderated by the buyer’s purchasing
ractices. When buyers follow self-interested purchasing practices,
e predict that there will be a positive and significant relationship

etween the aggregation level of the seller’s cost information and
he offer expected by the seller (i.e., Path 1 in Fig. 1) and a positive
nd significant relationship between the offer expected by the seller
nd their investment decision (i.e., Path 2 in Fig. 1). In contrast,
hen buyers follow fair purchasing practices, seller’s offer expec-

ations will be uniformly “high” and not dependent on the level of
ggregation of the seller’s cost information. Thus, Path 1 in Fig. 1 will
e insignificant, but Path 2 will be positive and significant. Over-
ll, the mediation model is moderated by the buyer’s purchasing
ractices. These predictions yield the following hypotheses:

H1: Sellers are more likely to make a cooperative investment in
elation-specific assets when the seller’s cost information provided
o buyers is aggregated.

H2: Seller’s offer expectations will (will not) mediate the rela-
ionship between seller’s cost aggregation level and the seller’s
nvestment decision when sellers are facing buyers with self-
nterested (fair) purchasing practices.

To examine these hypotheses, we conduct an experiment to
est how the level of aggregation of the seller’s cost information
ffects the seller’s decision to invest in the relation-specific asset,
ontrolling for the buyer’s purchasing practices.

. Experimental design

.1. Experimental materials
Please cite this article in press as: Miller, F., Drake, A., Using informa
Account. Res. (2015), http://dx.doi.org/10.1016/j.mar.2015.11.001

Participants are assigned the role of seller and are initially
ndowed with $40,000. Participants are asked to decide whether
o make a socially optimal, relation-specific cooperative invest-
e whether to make a $40,000 investment in a cooperative relation-specific asset.

ment (cf. Ellingsen and Johannesson, 2004, 2005; Sloof et al., 2007)
valued at $40,000. That is, sellers decide whether to purchase, on
their firm’s behalf, a relation-specific machine that will improve
the quality of the parts they manufacture for a particular buyer. If
sellers decide to invest and trade takes place, they incur production
costs in the amount of $10,000. Incentive compensation is calcu-
lated as a percentage of the seller’s and buyer’s share of the surplus,
as detailed in Table 1.

Importantly, sellers make their investment decision given a cer-
tain information context (i.e., what type of cost information will
be available to buyers and the buyer’s expected purchasing prac-
tices), but before knowing the buyer’s offer. Participants are further
asked what they expect the buyer to offer them for the parts during
subsequent trade.

To explain how the level of aggregation of the seller’s cost infor-
mation and the buyer’s firm strategy might affect the investment
and offer decisions, we provide participants with introductory
materials detailing examples of seller and buyer potential shares of
the surplus and their respective incentive compensation. Following
these examples, the participants answer pre-experiment ques-
tions. These pre-experiment questions measure the participants’
understanding of the experiment’s key elements. Specifically, we
measured whether participants properly understood the buyer’s
purchasing practices, how these practices might affect trade, and
whether they properly understood the restrictions associated with
making a relation-specific investment.

The results from participants who  do not satisfactorily answer
these questions are not included in the analysis.5 After they have
made their investment decision, each participant completes a post-
experiment questionnaire that includes manipulation checks and
questions designed to capture their decision process and to elimi-
nate alternative explanations.

3.2. Variables

We operationalize the level of aggregation of the seller’s cost
information according to whether the buyer knows the cost of the
seller’s relation-specific investment and their production costs (i.e.,
disaggregated condition) or whether the buyer knows only the sum
of the seller’s investment and production costs (i.e., aggregated
condition).

We also manipulate the information sellers have regarding
the buyer’s purchasing practices to control for the effect of self-
interested or fair purchasing practices. Importantly, it is critical to
define to sellers what fair and self-interested purchasing practices
consist of instead of leaving it to sellers’ interpretation. This ensures
tion asymmetry to mitigate hold-ups in supply chains. Manage.

5 Fifty-four individuals participated in the experiment. Two  of those individuals
did not provide any trade expectations and two participants did not properly answer
the  pre-experiment questions, leaving us with a usable sample size of fifty partici-
pants. Including those participants in the analysis does not significantly modify our
results.

dx.doi.org/10.1016/j.mar.2015.11.001
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 buyer who will make an offer covering only their marginal pro-
uction costs. Under the fair policy, sellers are informed there is a
5%6 chance they are dealing with a buyer who will make an offer
hat shares the overall net cash evenly.7 Keeping in mind that past
ehaviors are not always indicative of future behavior (Bensaou and
nderson, 1999; Berg et al., 1995) and that the purchasing practices
uyers pursue might differ between sellers (Krishnan et al., 2011),
xperimental instructions leave room for buyers to deviate from
hose practices.

The seller’s investment decision constitutes the dependent vari-
ble and their trade expectations the mediator.

Sellers are randomly assigned to four conditions: two  levels
f information asymmetry (buyer has aggregated or disaggre-
ated cost information) and two purchasing practices (fair or
elf-interested buyer purchasing practices). That is, before they
ake their investment decision, participants have complete knowl-

dge of their costs and of the level of aggregation (i.e., disaggregated
r aggregated) of the cost information provided to the buyer and
now how likely the buyer will be to follow self-interested or fair
urchasing practices.

Once sellers have made their investment decision and state the
ffer they expect from buyers, buyers’ actual practices are selected
rom the distribution specified in the instructions. The sellers’ share
f the surplus is thereby determined and participants are subse-
uently compensated according to their share of the surplus.

.3. Experimental data

Fifty MBA  and undergraduate student subjects from a Mid-
estern university were assigned the role of seller, satisfactorily

nswered the pre-experiment questions, and made an invest-
ent decision. Participants did not significantly differ between

onditions based on the demographics data collected (managerial
ccounting courses, gender, degree, and national origin).

. Results

.1. Manipulation checks

To measure the level of aggregation of the seller’s cost informa-
ion disclosed to the buyer, we asked participants post-experiment
uestions about their perceptions of the buyer’s knowledge of the
eller’s exact marginal production costs. As detailed in Table 2,
anel A, participants rated the buyer’s knowledge of the seller’s
xact production costs significantly higher in the disaggregated
nformation condition than in the aggregated information condi-
ion.

Participants were also asked to state their understanding of the
Please cite this article in press as: Miller, F., Drake, A., Using informa
Account. Res. (2015), http://dx.doi.org/10.1016/j.mar.2015.11.001

uyer’s purchasing practices. As detailed in Table 2, Panel B, par-
icipants in the self-interested condition were significantly more
ikely than those in the fair condition to agree with the statement

6 We specify this distribution instead of leaving it to the interpretation of the par-
icipants to remove noise. Importantly, the main focus of this study is not whether
ellers correctly predict the percentage of buyers who  will deviate from their pur-
hasing practices, it is whether they will decide to invest in a relation-specific asset
ased on the information they have about the buyer.
7 Our operationalization of self-interested purchasing practices is consistent with

conomic theories that assume that self-interested buyers only reimburse marginal
roduction costs. Our operationalization of fair purchasing practices is consistent
ith prior literature which finds that a buyer with fair practices will reimburse sup-

liers for their marginal production costs and past investment cost, and share some
f  surplus created by the investment (cf. Kumar, 1996; Sako, 2004). Instructions
uggest that buyers would share the surplus equally to remove noise (cf. Camerer
nd  Loewenstein, 1993).
 PRESS
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that buyers would offer just enough to cover the seller’s marginal
production costs.

4.2. Descriptive statistics

Since the reluctance to invest in cooperative relation-specific
assets is due to expectations of self-interested behavior by the
non-investor, we  focus on describing whether what we observe
is consistent with hold-up behavior. A buyer with self-interested
purchasing practices8 will attempt to offer just enough to cover
the seller’s production costs, thus leaving the seller who  made a
relation-specific investment worse off than they were before the
investment.

Consistent with prior hold-up research, sellers in the self-
interested/disaggregated condition expect buyers to make offers
that will not cover the sellers’ combined investment and production
cost of $50,000: The expected offer mean of $26,947 is significantly
lower than the combined cost of $50,000 (t-statistic = 2.72, p < 0.02)
and is marginally larger than the sellers’ production costs of $10,000
(t-statistic = 2.00, p = 0.07). As such, it will leave the seller worse off
after the investment than before (see Table 3, Panel A). In the self-
interested/disaggregated information condition, Panel B of Table 3
shows that only two  of the 14 sellers (or 14%) invest. These results
are broadly consistent with economic predictions and provide evi-
dence of the existence of hold-ups when the non-investor pursues
self-interested purchasing practices and possesses disaggregated
seller cost information.

Conversely, in the self-interested/aggregated information con-
dition, sellers expect that self-interested buyers will cover the
seller’s combined investment and production costs (i.e., the
expected-offer mean of $51,218 is not significantly different from
the combined cost of $50,000, t-statistic = 0.243, p = 0.812). Panel B
of Table 3 shows that ten of the 12 sellers (or 83%) invest. The mean
number of sellers who  invest is significantly greater in the self-
interested/aggregated than in the self-interested/disaggregated
condition (t-statistic = 4.68, p < 0.001).

Finally, in the fair condition, most sellers invest. There is no
significant mean difference between the aggregated and disag-
gregated conditions for expected offers or the number of sellers
who invest (t-statistic = 0.35, p = 0.73 and t-statistic = 0.91, p = 0.37,
respectively).

4.3. Hypotheses tests

We  test how the level of aggregation of the seller’s cost infor-
mation affects the seller’s decision to invest in the relation-specific
asset in two  steps. First, we examine the effect of the level of aggre-
gation of the seller’s cost information on the sellers’ investment
decision while controlling for the buyer’s purchasing practices
(Hypothesis 1). Second, we  examine whether seller’s trade expec-
tations mediate the relationship between aggregation of seller’s
information and the seller’s investment decision when they are
faced with self-interested buyers (Hypothesis 2).

4.3.1. Effect of the level of aggregation of the seller’s cost
information on seller’s investment

Hypothesis 1 predicts that increasing the level of aggrega-
tion of the cost information provided to the buyer increases the
tion asymmetry to mitigate hold-ups in supply chains. Manage.

likelihood that sellers will make a cooperative investment in a
relation-specific asset. Results from a PROBIT estimation detailed in
Table 4 indicate that, controlling for buyer’s purchasing practices,

8 For simplicity sake, we refer to buyers with self-interested (fair) purchasing
practices as self-interested (fair) buyers.

dx.doi.org/10.1016/j.mar.2015.11.001


ARTICLE IN PRESSG Model
YMARE-563; No. of Pages 11

F. Miller, A. Drake / Management Accounting Research xxx (2015) xxx–xxx 7

Table  2
Manipulation checksa: Level of Aggregation of Seller Information and Buyer Purchasing Practices.

Panel A: Level of Aggregation of Seller Information
Questions Mean

Disaggregated Aggregated t-statistic (one-tailed)

Q: I believed Buyer B knew exactly what my expected production costs were. 7.78 3.96 6.66 (p < 0.001)
Q:  Even if Buyer B’s firm policy was to offer just enough to cover production
costs, there was a chance I might get reimbursed for the cost of the machine I
purchased (reverse coded).

7.11 5.09 2.74 (p < 0.01)

Q:  I believed Buyer B knew the total of my  expected production costs and
machine costs but did not know my  exact expected production costs (reverse
coded).

5.93 3.13 4.08 (p < 0.001)

Panel  B: Buyer Purchasing Practice
Questions Mean

Self-interested Fair t-statistic (one-tailed)

Q: Buyer B’s firm purchasing strategy is to cover expected production costs. 6.08 3.60 4.17 (p < 0.001)
Q:  Buyer B’s firm purchasing strategy is to share the net cash evenly between both firms (reverse coded). 6.27 3.27 5.62 (p < 0.001)

Level of Aggregation of Seller Information:
Disaggregated information: Buyer knows both the seller’s marginal production costs and investment cost.
Aggregated information: Buyer knows only the sum of the seller’s marginal production costs and investment cost.
Buyer Purchasing Practices:
Self-interested practices: Buyer’s purchasing practices are to cover the seller’s marginal production costs.
Fair  practices: Buyer’s purchasing practices are to share the surplus equally with the seller and to cover both the seller’s marginal production costs and investment cost.

a We measured questions on a 9-point likert scale wherein 1 represents strongly disagree and 9 represents strongly agree.

Table 3
Descriptive statistics.

Panel A: Seller’s Expected Offer—Mean (Standard Deviation)
Self-interested practices Fair practices

Disaggregated information $26,947 ($31,688) n = 14 $82,250 ($35,972) n = 13
Aggregated information $51,218 ($17,340) n = 12 $86,932 ($27,902) n = 11
Marginal means $38,149 ($28,403) n = 26 $84,396 ($31,926) n = 24

Panel B: Seller’s Investment Decision—Frequency of Seller Investment
Self-interested practices Fair practices

Disaggregated information 2/14 or 14% invest 12/13 or 92% invest
Aggregated information 10/12 or 83% invest 11/11 or 100% invest
Marginal means 12/26 or 46% invest 23/24 or 96%

Level of Aggregation of Seller Information:
Disaggregated information: Buyer knows both the seller’s marginal production costs and investment cost.
Aggregated information: Buyer knows only the sum of the seller’s marginal production costs and investment cost.
Buyer Purchasing Practices:
Self-interested practices: Buyer’s purchasing practices are to cover the seller’s marginal p
Fair  practices: Buyer’s purchasing practices are to share the surplus equally with the selle

Table 4
Determinants of Seller Investment Decision—Test of H1.

Predictor Coefficient (Z value, p-value)

Aggregation Level 2.04 (3.43, p = 0.001)
Purchasing Practices 2.50 (3.82, p < 0.001)
Intercept −1.07 (−2.59, p < 0.01)
N  50
Adjusted R2a 0.457
Chi-square (Pearson)b 39.13 (0.79)

Notes: Coefficients that are significant at p < 0.05 or better are boldfaced.
Seller Investment Decision takes the value of 1 if the seller invests in the cooperative
relation-specific asset and 0 otherwise. Aggregation Level takes the value of 1 when
seller’s production and investment costs are aggregated and 0 otherwise. Purchasing
Practices takes the value of 1 when buyer’s purchasing practices are fair and 0 when
purchasing practices are self-interested.
aBased on results from OLS. OLS results are consistent with the results from the
P
b

s

A
I

s

ROBIT.
Pearson goodness-of-fit test. A well-fitting model has an insignificant Chi-square
tatistic.
Please cite this article in press as: Miller, F., Drake, A., Using informa
Account. Res. (2015), http://dx.doi.org/10.1016/j.mar.2015.11.001

ggregation level is significantly positively associated with Seller
nvestment Decision and provide support for Hypothesis 1.

Table 4 also shows that the Buyer’s Purchasing Practices are
ignificantly associated with Seller Investment Decision all things
roduction costs.
r and to cover both the seller’s marginal production costs and investment cost.

being equal. That is, as expected, the likelihood of the seller invest-
ing in relation-specific asset increases when the seller expects the
buyer to follow fair purchasing practices.

4.3.2. Moderated mediation model —understanding the effect of
aggregation of seller’s cost information

We  now examine the process by which the level of aggrega-
tion of seller cost information encourages seller’s investment in
a cooperative relation-specific asset. Hypothesis 2 predicts that
aggregating the seller’s production and investment cost informa-
tion provided to the buyer increases sellers’ trade expectations
sufficiently to improve the likelihood that a seller faced with a buyer
with self-interested purchasing practices will invest in a cooper-
ative relation-specific asset. Conversely, aggregating the seller’s
production and investment cost information does not significantly
alter sellers’ trade expectations when buyers are fair.

To investigate whether the seller’s trade expectations mediate
the relationship between accounting information and the seller’s
tion asymmetry to mitigate hold-ups in supply chains. Manage.

investment decision, we  followed procedures outlined in Baron
and Kenny (1986) and Preacher and Hayes (2004). As noted by
Baron and Kenny (1986, p. 1176), three conditions must be met
for a variable to be considered a mediator:

dx.doi.org/10.1016/j.mar.2015.11.001
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Table 5
Moderated mediation model-Test of H2.

Panel A: Self-Interested Practices Group
Path Standardized coefficient t-statistic p-value

AL to EO 0.43 2.36 0.013
EO to ID 0.87 8.47 <0.001
AL to ID 0.31 2.62 0.007

Indirect Effect AL to ID via EO 0.37 2.28 0.016

Panel B: Fair Practices Group
Path Standardized coefficient t-statistic p-value

AL to EO 0.07 0.35 0.364
EO  to ID 0.50 2.69 0.006
AL to ID 0.15 0.52 0.305

Indirect Effect AL to ID via EO 0.04 0.35 0.365

Notes: Coefficients that are significant at p < 0.05 are boldfaced.
AL  = Aggregation Level takes the value of 1 when seller’s production and investment
costs are aggregated and 0 otherwise.
EO = Expected Offer represents sellers’ trade expectations.
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been made, the buyer’s offer serves as a measure of how the sur-
D  = Seller Investment Decision takes the value of 1 if the seller invests in the cooper-
tive relation-specific asset and 0 otherwise.

 Variations in levels of the independent variable significantly
account for variations in the presumed mediator,

 Variations in the mediator significantly account for variations in
the dependent variable, and

 When the paths from 1. and 2. are controlled, a previously signif-
icant relation from the independent to the dependent variable is
no longer significant, with the strongest demonstration of medi-
ation being when the relationship goes to zero.

For practical considerations, Baron and Kenny (1986, p. 1176)
uggest that for condition 3. “. . .a  more realistic goal may  be to seek
ediators that significantly decrease [the relationship between the

ndependent and dependent variable] rather than eliminating the
elation altogether.”

In our study, the independent variable is the Aggregation Level
f the seller’s cost information (AL), the proposed mediator is the
uyer’s Expected Offer (EO), and the dependent variable is the
eller’s Investment Decision (ID) as detailed in Fig. 1.

When we examined the relationship between AL and EO using
he full sample (i.e., with both purchasing practices included),
e found only a marginally significant relationship (correlation

oefficient = 0.196, t-statistic = 1.38, p = 0.086). Given the pattern
f results shown in Table 3, Panels A and B, we split the sample

nto two groups – sellers facing buyers with fair purchasing prac-
ices and sellers facing buyers with self-interested practices – to
xamine if the mediation model was moderated (i.e., the mediation
odel was different across the two groups). Thus, we are investi-

ating whether there are conditional indirect effects as described
n Preacher et al. (2007). In particular, we are examining whether
here is a moderated mediation which is defined by Preacher et al.
2007, p. 193) as occurring when “. . .the strength of an indirect
ffect depends on the level of some variable, or in other words,
hen mediation relations are contingent on the level of a modera-

or.” In our study, the moderator is the buyer’s Purchasing Practices.
We first examine the group where sellers face buyers with self-

nterested purchasing practices. As shown in Panel A of Table 5,
here is a significant relationship between AL and EO (condition 1
f Baron and Kenny (1986)) and a significant relationship between
O and ID (condition 2 of Baron and Kenny (1986)). In addition, the
elationship between AL and ID was reduced when including the

ediator (condition 3 of Baron and Kenny (1986)). Before adding
Please cite this article in press as: Miller, F., Drake, A., Using informa
Account. Res. (2015), http://dx.doi.org/10.1016/j.mar.2015.11.001

he mediator, the AL to ID correlation was 0.69 (t-statistic = 4.68,
 < 0.001). Including EO as a mediator results in a residual direct
ffect between AL and RI of only 0.31 (t-statistic = 2.62, p = 0.007).
 PRESS
ting Research xxx (2015) xxx–xxx

As prescribed in Preacher and Hayes (2004), testing the signif-
icance of the indirect effect by use of methods such as the Sobel
test is also warranted. Using this method, the indirect effect is sig-
nificant (t-statistic = 2.28, p = 0.016) as shown in Panel A of Table 5.
Overall, there is support for the mediation model when sellers are
faced with buyers known to follow self-interest purchasing prac-
tices.

In contrast, when examining the group where sellers faced buy-
ers with fair purchasing practices, the mediation model does not
hold. As shown in Panel B of Table 5, there is not a significant
relationship between AL and EO (condition 1 of Baron and Kenny
(1986)) and the indirect effect is not significant (t-statistic = 0.35,
p = 0.365). The only significant relationship is between EO and ID
(t-statistic = 2.69, p = 0.006).

Given the results for the two  groups, we find support for a mod-
erated mediation model (Preacher et al., 2007). More specifically,
the indirect effect of the Aggregation Level is significant for the self-
interested group and insignificant for the fair group. Overall, the
analyses show that the impact of information asymmetry on the
decision to make a cooperative investment depends on the type
of buyer the seller believes they are dealing with. In the case of
self-interested buyers, sellers that know buyers only have access
to aggregated cost information believe that the offers they will
receive will be higher, leading to an increased likelihood that they
will make the investment. In the case of fair buyers, sellers expect
to receive relatively high offers regardless of the type of informa-
tion buyers are provided with. These results suggest that sellers’
trade expectations inform sellers about what the outcome of the
potential investment might be and, accordingly, influence sellers’
investment in cooperative relation-specific assets.

4.4. Supplemental analysis

While the above investment experiment provides evidence that
aggregation of the seller’s cost information improves investment
efficiency, trade efficiency (i.e., agreement from trade) cannot be
directly measured since no participant takes on the role of buyer
in the trade task and sellers do not actually reject or accept offers.
However, since trade efficiency is of concern because it has been
proposed (cf. Gul, 2001) and observed (Sloof et al., 2007) that partial
sharing of information impairs trade efficiency, we  examine trade
efficiency in an indirect manner.

Since the trade behavior of self-interested buyers is at the root
of the hold-up problem and we show that providing aggregated
cost information to the buyer increases sellers’ trade expectations
sufficiently to solve the hold-up problem when sellers are faced
with self-interested buyers (i.e., investment is efficient), it is cru-
cial to test whether trade efficiency is a concern when buyers
are self-interested. Accordingly, we conduct a second experiment
to examine the buyer’s trade decision subsequent to the seller’s
relation-specific investment and focus our analysis on the trade
behavior of buyers in the self-interested/aggregated condition. Like
in the investment experiment, each participant completes a post-
experiment questionnaire that includes manipulation checks and
questions designed to capture their decision process and to elimi-
nate alternative explanations.

In this experiment, participants are assigned the role of buyer.
Their task consists of deciding how much to offer a seller who  has
made a socially optimal relation-specific investment. Recall that
the main driver of the hold-up problem is the seller’s expectation
that the buyer will appropriate the surplus generated by the invest-
ment. Since the surplus from trade is fixed once the investment has
tion asymmetry to mitigate hold-ups in supply chains. Manage.

plus will be divided. Accordingly, for this task, the buyer’s offer
constitutes the variable of interest. Each buyer learns that they will
make an offer to purchase parts from a seller who has already made

dx.doi.org/10.1016/j.mar.2015.11.001
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Table  6
Supplemental analysis of trade experiment mean buyer offer (Standard Deviation).

Self-interested practices Fair practices Marginal means t-statistic (p-value)

Disaggregated information $16,857 ($15,341) n = 14 $107,500 ($17,645) n = 12 $58,692($48,815)n = 26 14.02 (p < 0.001)
083 ($
792 ($
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Aggregated information $38,625 ($19,609) n = 12 $102,
Marginal means $26,904 ($20,348) n = 26 $104,
t-statistic (p-value) 3.18 (p < 0.004) −0.71

 relation-specific cooperative investment. Buyers are randomly
ssigned to four conditions similar to the investment experiment’s
onditions: two levels of information asymmetry (disaggregated or
ggregated) and two purchasing practices (fair or self-interested).
uyers learn the seller’s cost information, either in disaggregated or
ggregated form, and the revenue they can expect to obtain from
elling the product to the outside market. They are instructed to
se their firm’s purchasing practices (i.e., self-interested or fair) to
uide their offer.

Sellers are assumed to be self-interested. Accordingly, consis-
ent with transaction cost economics, given that an idiosyncratic
nvestment has already been made, any offer that is weakly greater
han production costs should be accepted by suppliers. Thus, the

inimum offer acceptable by a self-interested seller is $10,000, i.e.,
he production costs, in this experiment. Therefore, any offer that
s equal to or greater than $10,000 will be deemed accepted and

ill, accordingly, result in efficient trade.
Fifty MBA  and undergraduate students from a Midwestern uni-

ersity were assigned the role of buyer, satisfactorily answered the
re-experiment questions, and made an offer decision. Participants
id not significantly differ between conditions based on the demo-
raphics data collected (managerial accounting courses, gender,
egree, and national origin) and were similar to the participants

n the investment experiment.
With aggregated cost information, $30,000 is the modal offer

bserved and all but two offers are equal to or greater than $30,000
hen buyers are self-interested. Conversely, with disaggregated

ost information, $11,000 is the modal offer of self-interested
uyers. Hence, the results of this experiment are consistent with
fficient trade for the aggregated/self-interested condition despite
nformation asymmetry.

Still, although trade is likely to be efficient, mean offers made
y self-interested buyers who possess aggregated information
$38,625) are marginally lower than $50,000 or the sum of the
eller’s investment and production costs at traditional levels
t = 2.01, p = 0.07 two-tailed). As such, this observation can have
otential detrimental effects on future collaboration should addi-
ional relation-specific investments be necessary. Mean offers by
onditions are detailed in Table 6.

Our main analyses combined with this supplemental analysis
rovide evidence that, contrary to other forms of information asym-
etry, information asymmetry that takes the form of aggregated

ost information not only leads to investment efficiency, but also
oes not impair trade efficiency.

. Discussion and conclusion

In this study, we examine how to encourage sellers’ cooper-
tive investment in relation-specific assets and thereby reduce
he investment inefficiency that traditionally attends the hold-
p problem. Hold-ups and the failure to make socially optimal
elation-specific investments arise because the investor fears that
Please cite this article in press as: Miller, F., Drake, A., Using informa
Account. Res. (2015), http://dx.doi.org/10.1016/j.mar.2015.11.001

he non-investor will be self-interested, have a short-term focus,
nd behave opportunistically. As a result, the investor fears the
on-investor will exploit his monopoly power and appropriate the
urplus generated by the seller’s investment.
19,477) n = 12 $70,354($37,628)n = 24 7.95 (p < 0.001)
18,385) n = 24 $64,290($43,761)n = 50
.48)

While, by and large, the extant literature focuses on using
formal control mechanisms, such as vertical integration and con-
tracts, to provide remedies to the hold-up problem, these remedies
are costly or largely ineffective when it comes to cooperative
investments that benefit the non-investor. Building on accounting
investigations into inter-firm relationships, we examine whether
information asymmetry in the form of aggregation of seller cost
information (i.e., an informal control) can be used as remedy to
the hold-up problem in the absence of a buyer’s credible commit-
ment to refrain from appropriating the surplus. We  propose that
the seller can increase his power by making less information avail-
able to the buyer (namely, creating information asymmetry). We
argue that the existence of information asymmetry will reduce the
potential for buyer opportunism and lead the seller to expect higher
offers from self-interested buyers, thus encouraging the seller’s
investment in relation-specific assets.

The results from our experiment indicate that the aggregation
of the seller’s cost information increases the likelihood that sellers
will make a cooperative investment in relation-specific assets con-
trolling for the non-investor purchasing practices. This relationship
can be further explained as follows: First, aggregation of the seller’s
cost information makes it impossible for the buyer to identify the
seller’s production costs and increases the seller’s expectations that
a self-interested buyer will make a higher offer during trade. Higher
expected offers are, in turn, associated with increased likelihood
that sellers will invest in relation-specific assets. In line with this
reasoning, we  document a positive indirect effect of information
asymmetry on the seller’s decision to make a cooperative relation-
specific investment when buyers follow self-interested purchasing
practices.

Our findings are informative for buyers and sellers who con-
sider the costs and benefits of information sharing. Open book
accounting, a form of information sharing, has been implemented
by buyers with varied levels of success. On the one hand, open book
accounting can lead to increased cost transparency and can pro-
vide insights into the management process (Agndal and Nilsson,
2010; Mouritsen et al., 2001). On the other hand, such information
sharing can be risky for sellers in the absence of trust (Free, 2008).
This cost/benefit analysis is further complicated when buyers and
sellers must enter into trade transactions preceded by coopera-
tive relation-specific investments. In those situations, buyers might
want to refrain from forcing the seller to disaggregate the produc-
tion and investment costs to encourage the seller to make a socially
optimal cooperative relation-specific investment. As such, a given
buyer may  wish to waive the requirement that a seller use open
book accounting, as this accounting control would enable the buyer
to obtain disaggregated cost information and facilitate opportunis-
tic behavior on their part, which, in turn, might reduce the seller’s
incentive to invest in the relation-specific asset. Still, even in the
absence of an information sharing technology such as open book
accounting, a seller runs the risk that the buyer will attempt to force
the disaggregation of their cost information once the investment
has taken place, unless the accounting system used simply can-
not accommodate this request (Baiman, 1975). Thus, aggregation
tion asymmetry to mitigate hold-ups in supply chains. Manage.

of the seller’s cost information is most likely to serve as a remedy
to the hold-up problem when the costs in question are not easily

dx.doi.org/10.1016/j.mar.2015.11.001
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isaggregated and take the form of investments in R&D or human
apital.

Although this study has important implications for negotiations
nd firm behavior, it also has several limitations. First, reducing
he transparency of the seller’s cost information forces the buyer
o pick up some of the seller’s investment cost and thereby limits
he buyer’s ability to help the seller further reduce the cost of the
ntermediary product; this, in turn, might lead the buyer to charge

ore for the final product, possibly rendering the buyer less com-
etitive in the outside market. As such, the information loss that
rovides incentives for the seller to invest and increases the size
f the surplus may  come at a cost to the buyer. Accordingly, we  do
ot recommend that sellers aggregate their costs indiscriminately;
ather, buyer and seller should weigh the potential costs and ben-
fits of such aggregation, compare the share of the surplus they
tand to gain from both aggregated and disaggregated cost infor-
ation, and take the buyer’s purchasing practices into account (cf.

gndal and Nilsson, 2010). They should also compare the size of the
urplus they stand to gain, both jointly and individually, under the
arious methods aimed at mitigating hold-ups as well as the costs
ssociated with these controls (e.g., vertical integration, contract
erms, bilateral investments, aggregation of seller’s cost informa-
ion, buyer’s reputation for fairness). Future research might want
o explore further the costs and benefits associated with informa-
ion sharing and identify boundaries to information sharing when
elationships involve relation-specific investments.

Future research could also investigate other methods that can
elp suppliers protect themselves from the appropriation of the
urplus by self-interested buyers using mechanisms such as reduc-
ng the quality of the products they provide to a self-interested
uyer, refusing to share innovations with those buyers, or high-

ighting the long-term benefits the buyer can derive from not
ppropriating the surplus. Although our presentation of the hold-
p has a short-term focus consistent with extant transaction cost
conomics research, we acknowledge that providing the buyer with
ong-term incentives can help mitigate hold-ups.

To better gauge how information asymmetry and the sunk
elation-specific investment affect trade efficiency, scholars may
ish to conduct actual buyer-seller negotiations. For instance, even

hough the economics literature suggests that sellers will accept
ny offer that covers their production costs alone, sellers may,
n fact, fall prey to the sunk cost bias during negotiation and
ccept only offers that exceed the sum of their production and
nvestment costs. It would also be interesting to investigate how
ffective, relative to other remedies, the remedies we  propose are
n the investment and trade decisions when both parties invest

n the relation-specific asset (cf. Carmichael and MacLeod, 2003)
r when exchanges are repeated. Finally, in addition to existing

nter-firm decisions, hold-ups occur in intra-firm decisions—for
xample, resource allocation between divisions or principal-agent
elationships—and one might also evaluate the effectiveness of the
emedies presented herein in these settings.
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Appendix A.

Excerpt from Investment Instructions (Self-interested Practices)

You are assigned the role of Seller. The Seller manufactures parts
and sells parts to buyers. You have an opportunity to undertake a
project with a Buyer. This project could be mutually beneficial. This
project requires you to purchase a machine to improve the quality
of the parts you manufacture. If you purchase the machine, the
Buyer will purchase the parts from you and assemble them into a
final product sold to the outside market. You cannot sell these parts
to another buyer and the Buyer cannot purchase these parts from
another seller.

Your task is to decide whether to purchase the machine that
improves the quality of the parts you manufacture for the Buyer.
This machine is project-specific and can only be used to make the
parts the Buyer needs. It has no value outside this project with
the Buyer. Your goal is to maximize your firm’s net cash, and thus
your own compensation, by capturing as much of the net cash as
possible. Your firm’s net cash is calculated by deducting your costs
from the amount the Buyer offers you for the parts.

You will work through some examples before making your
investment decision.
. . .
Your task
Buyer B asked you to make a project-specific purchase decision.

This project could be mutually beneficial. Here are further details
about your prospective project with Buyer B. You have not worked
with Buyer B before.

You believe that there is a 75% chance that Buyer B’s firm
purchasing strategy is to offer just enough to cover expected pro-
duction costs. You believe there is a 25% chance that Buyer B’s
purchasing strategy is to make an offer that shares the overall net
cash between Buyer and Seller firms evenly.

The amount of sales revenue that Buyer B can expect for the
final product is contingent upon whether you purchase the project-
specific machine:

Your machine cost Buyer B sales revenue

$0 (No purchase made) $0
$40,000 $170,000

If you purchase the machine—This machine has no value outside
this project with Buyer B. In addition to the machine cost of $40,000,
you expect to incur production costs of $10,000 if you accept Buyer
B’s offer.

If you do not purchase the machine—Your firm’s net cash will
be $0.
. . .
Please make your investment decision
Select the cost of the machine you would like to purchase:

$0 (equivalent to no purchase made)
$40,000

How much do you anticipate Buyer B will offer you?
What is the lowest offer you would accept?
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