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1 Introduction

Transaction cost economics (TCE), such as Williamson (1985, 1996), approaches make-or-buy deci-
sions by focusing on disputes over trade value, which are invitezklpostadaptation to unanticipated
changes in trade circumstances. Non-integrated parties settle such disputes through bilateral bargaining
(haggling), which entails bargaining costs (e.g., delay in reaching agreement), and bilateral dependency
between the parties due to relationship-specific assets or other reasons makes haggling more costly.
Integrated firms, on the other hand, settle the disputes over trade value by fiat without incurring hag-
gling costs. Students of TCE then make the following prediction concerning the choice of governance
structure: firms are likely to choose vertical integration when the trade in question requires relationship-
specific assets.

A number of empirical studies on TCE have been conducted, such as Monteverde and Teece (1982)
and Masten, Meehan, and Snyder (1989), and “virtually all predictions from transaction-cost analysis
appear to be borne out by the data” (Lafontaine and Slade, 2007, p. 658). Nevertheless, a satisfactory
formalization of TCE is yet to be achieved.

This paper develops a theory of firm boundaries in the spirit of Williamson'’s transaction cost anal-
ysis. That is, we focus oex postdispute over trade value (i.e., value split between trading parties) and
examine which governance structure minimizes the inefficiencies due to the value split: non-integration
or integration. To focus oex postinefficiencies, we do not examirex antenefficiency, which includes
under-investment problems that have been extensively analyzed in the literature on a property-rights the-
ory. For the formal models of the property-rights theory, see Grossman and Hart (1986), Hart and Moore
(1990), and Hart (1995).

Our theory focuses on two sources e postinefficiencies (transaction costs): rent seeking and

private information (e.g., whether each party is rational or obstinate). Rent seeking does not create



any value, but improves the rent-seeker’s bargaining power or share of surplus at the cost of precious
resources. Rent seeking within firms is also known as influence activity (i.e., the activities which influ-
ence the decisions of those who have decision rights in rent-seeker’s favor). Private information, on the
other hand, is used to realize individual advantage, which leads to bargaining costs (bargaining delay or
breakdowns).

Some existing theoretical literature (reviewed in the next section) studies these inefficiencies (i.e.,
rent-seeking costs and the bargaining costs) separately. We contribute to this literature by providing a
formal TCE model to study them simultaneously.

In our theory, following the arguments of TCE, processes of the value split differ between non-
integration and integration. Under non-integration, trading parties engage in bilateral bargaining, and if
the bargaining is terminated without agreement, litigation takes place (a court decides how to divide trade
value). Under integration, on the other hand, a third party who has authority (i.e., a boss) determines the
division of the value, and thus there is no bargairfing.

We assume that decisions of third parties (the court and the boss) are affected by each party’s rent
seeking. The parties are thus eager to undertake rent seeking so as to improve their payoffs, which causes
rent-seeking costs.

Furthermore, the parties are assumed to have private information about their types, which are either
rational or obstinate (irrational). The obstinate type always demands a large specific share of the value,
accepts any offer greater than or equal to that share, and rejects all smaller offers. The rational type then
has an incentive to mimic the obstinate type in an attempt to obtain a larger share of the value. Such
opportunistic use of the private information leads to bargaining costs.

Our theory points out an important trade-off between rent seeking and bargaining exgisst

"Mori (2012) offers a formal explanation as to why integrated firms can avoid cestlyostbargaining by employing

behavioral assumptions. For a brief review of Mori (2012), see Conclusion.
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inefficient bargaining, which takes place only under non-integration, can cause bargaining costs, which
never occur under integration, but lowers each party’s rent-seeking incentive. There are two reasons why
rent-seeking incentives are lower under non-integration than under integration. First, rent seeking under
non-integration indirectly affects rent-seekers’ payoffs by improving their threat points (their expected
litigation payoffs), while rent seeking under integration (influence activity) affects payoffs directly. Thus,
when the aggregate litigation payoff must be smaller than the original trade value (e.g., because of time-
consuming litigation), the parties’ incentives for rent seeking under non-integration become smaller than
those under integration. Second, the bargaining provides parties with opportunities to concede (i.e.,
to let their partners obtain a large share of the value). When each party becomes obstinate with high
probability, any behavior other than concession is likely to delay agreement, and hence the rational type
can optimally concede. Since concession terminates the game, in which case no litigation takes place,
the rational type, expecting this outcome, chooses a low level of rent seeking. Our results explain why
rent seeking within firms (influence activity) is likely to be more costly than rent seeking between firms,
and provide a formal justification for the “costs of bureaucracy” in Williamson (1985).

The rest of the paper is organized as follows. Section 2 relates our theory to existing literature. In
Section 3, we present two simple models that focus on rent-seeking costs and highlight why rent seeking
between firms is likely to be less costly than rent seeking within firms (influence activity). In Section 4,
by constructing a more general model, we examine both rent-seeking costs and bargaining costs, show

the trade-off between them, and discuss some extensions. Section 5 contains concluding comments.

2The aim of this paper is to formalize Williamson’s informal arguments on firm boundaries and we do not intend to assert
that rent seeking under non-integration is always less costly than rent seeking under integration. In fact, this remark on rent-
seeking costs between and within firms needs to be examined empirically. However, to our knowledge, there is no empirical

study that compares rent-seeking costs before and after integration and we still await one.
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2 Related Literature

This paper studiesx postinefficiencies by combining the rent-seeking model and the non-cooperative
bargaining model in the bargaining and reputation literature. We then review, in order, the literature
on rent seeking both between and within firms, bargaining and reputation, bargaining with endogenous
outside options, anex postinefficiencies.

Rent Seeking and Influence Activity Tullock (1980) develops a basic model of rent seeking in
the context of lottery purchase, which Gibbons (2005) extends to study firm boundaries (i.e., to analyze
haggling). In Gibbons (2005), two symmetric parties undertake rent seeking, each hoping to obtain a
larger portion of trade value. Gibbons shows that larger trade value makes non-integration more costly,
which is consistent with the assertion of TCE.

Milgrom and Roberts (1988) and Meyer, Milgrom, and Roberts (1992) develop formal models of
influence activity. In these studies, a principal requires information that is valuable for efficient deci-
sion making but is possessed by agents; this information asymmetry provides agents with incentives to
manipulate the information in order to influence the decision in their favor. Powell (2013) develops an
influence-cost model which illustrates the costs and benefits of integration and demonstrates both the
costs of integration and non-integration.

Unlike the literature on influence activity, we focus on value-distribution aspect of influence activity
rather than information-manipulation aspect of it. We thus apply Tullock’s model to rent seeking both
between and within firms. Some readers might think that the boss in our model is unreasonably naive
in the sense that he never ignores employees’ influence activities (i.e., he never forms any institutional
arrangement to avoid influence activities). However, applying Tullock’s model to rent seeking both
between and within firms is reasonable for three reasons. First, as Meyer, Milgrom, and Roberts (1992)

discuss, influence activity is the private sector analog of rent seeking. Second, in our theory, the boss’s



decision only determines the division of fixed-size trade value and does noteffpostefficiency (the

size of the value), and hence he has no incentive to introduce an arrangement to prevent rent seeking.
Lastly, and most importantly, in this setting, we can deal with rent-seeking costs both between and within
firms in a unified and comparable way, which is consistent with the following statement by Williamson
(1996, p. 228): “One of the tasks of transaction cost economics is to assess purported bureaucratic
failures in comparative institutional terms.”

Bargaining and Reputation: To examine bargaining costs due to private information (each party’s
type), we borrow the setting and results from Abreu and Gul (2000) and Compte and Jehiel (2002). Abreu
and Gul (2000) analyze a bargaining game with two-sided player-type uncertainty. More specifically,
they introduce the obstinate “irrational type,” who always demands a fixed shaezepts any offer
greater than or equal to that share, and rejects all smaller offers. They show that the presence of such an
irrational type provides rational type with an incentive to build a reputation for obstinacy, which leads to
bargaining delay.

Compte and Jehiel (2002) introduce exogenous outside options into Abreu and Gul’s (2000) model.
They show that when players have access to stationary outside options that yield shares latgefthan
these outside options may cancel out the effect of obstinacy; that is, each player reveals himself as
rational as soon as possible.

We adopt the symmetric version of their approaches and results to examine bargaining delay and
breakdown due to private information. Nevertheless, as we will show in Section 4.5, our results hold
under an asymmetric setting.

Endogenous Outside Option As we will show in the following sections, decisions of the third
parties (the court under non-integration and the boss under integration) endogenously determine trading
parties’ outside options. While we assume that the parties’ outside options are determined by their rent

seeking, there are several other approaches.



Atakan and Ekmekci (2010) arf@izyurt (2010) develop the bargaining game in a searching market,
which serves as an endogenous outside option. Unlike them, we consider a situation in which the parties
are locked in and cannot search for other possible partners.

Lee and Liu (2010) assume that if parties cannot reach agreement in voluntary bargaining, a third
party is called upon to determine how much one party pays to the other. While the third party in their
model is unbiased, the court and the boss in our models can be biased (their decision is affected by rent
seeking).

Ex PostlInefficiencies Some studies have focused expostinefficiencies using approaches other
than TCE, including the property-rights theory and the “contracts as reference points” approach. How-
ever, few efforts to formalize the arguments of TCE can be found.

Matouschek (2004) analyzes the optimal ownership structure that miniexgesstinefficiency due
to too much or too little trade. He shows that when the expected gain from trade is large (resp. small)
relative to the aggregate disagreement payoff, disagreement is less (resp. more) likely to occur, and
hence joint ownership (resp. either non-integration or integration) that minimizes (resp. maximizes)
the aggregate disagreement payoff is optimal. While Matoushek (2004) emphasizes how ownership
structure, which is determined by the choice of governance structure, affects disagreement payoffs, our
study does not focus on the ownership structure and assumes that the choice of governance structure only
affects the way in which the trade value is distributed.

Hart and Moore (2008) and Hart (2009) develop the “contracts as reference points” approach to
analyze inefficiencies due tx postadaptation and present implications for firm boundaries. They point
out thatex antecontract provides players with reference pointsdrmostentittement and assume that
each player engages in shading, which reduces his partner’s payoff, if he does not obtain the most favored
outcome within the contract. This setting leads to the following trade-off: the more flexibéxthete

contract becomes, the easier thepostadaptation will be, but the more likely it is that shading will take



place. Both their studies and ours are concerned with éowostefficiencies affect firm boundaries.
However, while they focus on the inefficiencies that occur after contract renegotiation (i.e., shadings), we
focus on the inefficiencies that arise during renegotiation (i.e., rent-seeking costs and bargaining costs).

Bajari and Tadelis (2001) focus on construction procurement and compare two forms of contracts:
fixed-price contracts and cost-plus contracts. They show a trade-off between cost-reducing efforts and
ex postinefficiencies due to maladaptation: while fixed-price contracts lead to high seller incentive
for cost-reducing efforts, their inflexibility prevents efficient adaptation. Tadelis (2002) extends their
model to address firm boundaries and show that more complex products are more likely to be internally
procured under low cost-reducing incentives, while more simple products are more likely to be procured
through the market under high cost-reducing incentives. Unlike these papers, we do not fegw@ntm
incentives, and analyze bargaining costs rather than maladaptatiexgastinefficiencies.

Wernerfelt (2011) examines efficient mechanisms for labor procurement and points out a trade-off
between specialization and bargaining cost (cost of information gathering). Market mechanism (multi-
lateral matching) allows a buyer, who needs a sequence of different tasks, to hire the most suitable seller
to each task, but sellers have to incur specific set-up costs for each buyer they serve. Bilateral relation-
ships where a buyer and a seller are randomly matched up (sequential contracting and employment),
on the other hand, economize on set-up costs, but are burdened by two-sided incomplete information
and the cost of information gathering. Unlike his study, we do not deal sxtanteinvestment and
bargaining costs are delay in reaching agreement and bargaining breakdown. Furthermore, while Wern-
erfelt (2011) does not necessarily deal with bilateral monopoly (i.e., bilateral monopoly does not arise in
market mechanism), we focus on transactions between firms and within a firm under bilateral monopoly.

Zhu (2009) attempts to develop a formal model of TCE and compares spot contracting, long-term
contracting, and vertical integration, focusingenantespecific investment, productive action, and asset

maintenance as well as bargaining friction. While both his model and ours deal with bargaining delay,



the sources of the delay are different. In Zhu (2009), bargaining delay stems from the strategic choice of
the timing of a contract offer and random delay in offer transmission. In our study, on the other hand,

delay is caused by the opportunistic use of private information and there is no random delay.

3 The Model

This section introduces two simple models which explain why rent seeking under non-integration is less
costly than rent seeking under integration (influence activity). There are two factors which lead to rent-
seeking reduction under non-integration. One model points out that rent seeking under non-integration
affects each party’s payoff less directly than rent seeking under integration, and the other shows that only
non-integration provides an opportunity for each party to concede (i.e., to let his partner obtain a large
share of trade value and settle the value split immediately). While this section deals with rent-seeking
costs only and examines each factor separately, the next section analyzes both rent-seeking costs and
bargaining costs and focuses on both factors by introducing a more general framework (the third model).
For explanatory convenience, we call the model introduced in Section 3.1 (resp. Section 3.2) to examine
the first (resp. second) factor Model 1 (resp. Model 2) and the general model presented in the next

section Model 3.

3.1 Model 1: Indirect Effects of Rent Seeking between Firms on Payoffs

In this subsection, we point out that rent seeking under non-integration is less costly than rent seeking
under integration (influence activity) because the former affects each party’s payoff less directly than the
latter.

There are two risk-neutral symmetric trading parties (parties 1 and 2) who are locked in due to
relationship-specific investment or other reasons (there is no other possible trading partner). These parties

engage irex postdivision of trade valué’. (An asymmetric case will be discussed in Section 4.5.) Such
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value splitis invited byex postadaptation, which is required becawseantecontract cannot be complete
due to bounded rationality or other reasons.

Note that we focus oax postvalue split and its inefficiencies, and thus assume that theredx ante
inefficiency such as under-investment problems, which have been extensively analyzed in the literature
on the property-rights theory. Specifically, we assume that the relationship-specific investment has been
efficiently sunk and our theory does not inclugleanteinvestment stage.

The game proceeds as follows. First, a governance structure is chosen (whether to integrate or not)
to minimizeex postinefficiencies. Second, the parties simultaneously choose their levels of rent seeking,
and the value split is then initiated. After the value split, the trade occurs. Figure 1 summarizes how the
valueV is divided between the parties under each governance stricture.

The processes of the value split depend on the governance structure chosen at the beginning. Un-
der non-integration, the parties engage in bilateral bargaining; if the bargaining is terminated without
agreement, litigation takes place (i.e., a court decides how to divide the value). If disagreement occurs,
the aggregate litigation payoff shrinks 4 wheres € (0, 1) denotes a common discount facton-
tuitively, litigation requires cumbersome processes that block immediate settlement. Nevertheless, in
Model 1, we assume that the parties agree to the Nash bargaining solution, anéshpostargaining
that takes place only under non-integration is efficient and there is no litigation. Under integration, on the
other hand, there is no bargaining between the parties, and the divisiomsadetermined by the third
party who has authority (the boss)lhe reason why bargaining does not take place under integration is
intuitively explained as follows: since the boss cannot commit not to overcontrol, she might exercise fiat
to override the agreement of bilateral bargaining between the parties, which spoils each party’s incentive

to engage in bilateral bargaining. For a formal justification for the assumption that integrated firms can

3All figures are located at the end of the main text. Figure 1 is based on Figure 1 in Tadelis and Williamson (2012)
“We can instead assume that the aggregate litigation paybffisk (K >0) without changing our main result.
5The view that integration means the use of third-party coordinator can also be found in Tadelis and Williamson (2012).

10



avoid costly bargaining, see Conclusion or Mori (2012).

The value split by the third party (the court’s or the boss’s decision making) is assumed to be affected
by each party’s rent seeking. Such rent seeking includes securing competent lawyers to obtain an advan-
tage over the other party in litigation and flattering the boss. Under non-integration;'paeiyt seeking
increases his bargaining power by raising his expected litigation payoff, which serves as his endogenous
outside optiorf. Under integration, on the other hand, paisyrent seeking increases his expected share
of V' by influencing the decision of the boss, and hence we interpret it as influence activity according to
Milgrom and Roberts (1988).

We formalize rent seeking both between and within firms by employing Tullock’s (1980) rent-seeking
model.d; € R, denotes the level of partys rent seekindi = 1, 2) and is unobservable to the trading
partner. When party (resp. partyj) provides the level of rent seeking (resp. d;), a third party
distributes a sharé;/(d; + d;) to him. If neither party provides rent seeking;(= d2 = 0), each party
receives half ol/. Partyi incurs rent-seeking cost(d;) = kd; wherek is a positive constant.

We then examine each party’s optimal rent-seeking level under non-integration: Pantymprove
his payoff by increasing his threat point payoff (his litigation payoff), which is increasing in his rent-
seeking leveld;. Hence;’s optimal rent-seeking level’ solves the following problem:

d; 1
1) —(1—=90)V — kd;.
Hil?xdi—l—dj V+2( )V

Note that the parties agree to the Nash bargaining solution. The first term represdintsat point
payoff, the second term denotes his share of the remaining suplis))V, and the last term is his

rent-seeking cost. From symmetry assumption, we obtaia di = §V/4k = d*.

81t is worth noting that our result continues to hold even if rent seeking is undertaken after bargaining breaks down. It
follows because disagreement never occurs and rent seeking is completely avoided under non-integration. Since this discussion

is somewhat trivial, we do not deal with this case.
"Note that the parties choose who is to be rent-sought by choosing governance structure (the court or the boss). In our

models, the third parties are not players of the game, and hence we ignore their welfare.
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Under integration, on the other hand, the parties affect their payoffs by undertaking influence activi-

ties. Letd;* denote party’s optimal influence leveld;* thus solves the following problem:

V — kd;.

d;
max

d; di —i—dj

We then find thatl;* = d5* = V/4k = d**(>d*). Since rent-seeking coét(d) = kd is increasing in
d, we can determine that non-integration incurs lower aggregate rent-seeking cost than integration (i.e.,
20 (d*)<2C (d**)).

Model 1 presents the following observation: rent seeking between firms indirectly affects a rent
seeker’s payoff by increasing his threat point payoff. Thus, when the Valsigrinks due to litigation,
each party’s incentive to provide rent seeking under non-integration becomes smaller than rent seeking
under integration. In other words, when the aggregate threat point payoff must be smaller than the

original V', non-integration can feature lower rent-seeking costs than integration.

3.2 Model 2: Opportunities to Concede

In the last subsection, we pointed out that indirect effect of rent seeking between firms on rent seeker’s
payoff makes each party less eager to undertake rent seeking. Neverthélesd, Holds, the result of

Model 1 fails: if litigation triggers no shrinkage in the trade value, the choice of governance structure
does not affect rent-seeking costs.

This subsection introduces the second model (Model 2) and shows that the presence of private infor-
mation (each party’s type) makes each party less willing to engage in rent seeking under non-integration
even ifo = 1 holds. This result stems from the fact tieatpostinefficient bargaining, which occurs only
under non-integration, provides each party with an opportunity to concede (i.e., to let his partner obtain
a large share of the trade value). When each party becomes obstinate with high probability, any behavior

other than concession is likely to delay agreement, and hence the rational type can optimally concede.
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Since concession leads to no litigation, the rational type, expecting this outcome, chooses a low level of
rent seeking.

There are some differences between Models 1 and 2: bargaining procedure and cost of delay. First,
while the parties agree to the Nash bargaining solution in Model Iextpostbargaining in Model 2 is
assumed to be a take-it-or-leave-it offer game. More specifically, in Model 2, either party sends an offer
x € (0,1), which denotes his demanded share of the v&fuand the other party decides whether to
accept it The right to make the offer is assigned to each party with equal probability at the beginning of
the bargaining stage. If they reach agreement, the game ends. Otherwise, litigation takes place. Second,
unlike Model 1, we assume that there is no cost of delay (i.e., disagreement does not prevent immediate
settlement:d = 1 holds) in Model 2. As mentioned above, in Model 1§it= 1 holds, the result fails.

Thus, Model 2 is more than just an extension of Model 1 to non-cooperative bargaining and offers a
completely different insight into how non-integration economizes rent-seeking costs.

Furthermore, in Model 2, to focus on the effect of private information on each party’s rent-seeking
behavior, we assume that the parties may be obstinate with probabiity(0,1) (and rational with
probability1 — €). This probability of being obstinate is common knowledge. The obstinate type always
demands a shaf>1/(1 + 0)) for himself and never accepts any offer or the division specified by the
third party unless he can obtain at leéstf 1.2 The rational type, on the other hand, accepts any division
larger than or equal t0, but can strategically mimic the obstinate type. (Since the parties do not have
time to build a reputation for obstinacy, reputation effect plays little role in this model. We will deal with
the reputation effect in Model 3.) As mentioned previously, the parties are symmetric, and hence share

the parameterg& ande.

8\We refer to the proposer as “he” and the responder as “she” for the purpose of identification only.
®Existing literature typically assumes this larger than the equilibrium share of a complete information Rubinstein offers

game.1/(1+94) is the equilibrium share of an infinite-horizon, symmetric offers game. Although Model 2 deals with one-period

bargaining, the assumptigh>1/(1 + ¢) does not affect our main result.
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The parties are uncertain about their own types before the value split is initiated. That is, they
behave rationally in the rent-seeking stage, although with probabkilttyey can be obstinate in the
stages following the rent-seeking stage (e.g., the bargaining stage). Intuitively, once each party faces his
opponent (i.e., his partner), he can lose control of him$elf.

We adopt the same setting for rent seeking as in Model 1 and focus on symmetric rent-seeking
equilibrium. Given symmetric rent-seeking behavior, the third party (the court or the boss) determines
the equal division of the valué, and hence the rational type obtains the expected péyeff)V//2 from
the third party’s division. Note that sinde2<6 holds, the obstinate type rejects the division specified
by the third party and terminates the relationship, in which case both parties obtain nothing.

In order to show our result clearly, we make the following assumption in this subsection:

20—1<¢<0. 1)

The first inequality implies thatl — 0)V > (1 — £)V/2, which means the rational responder prefers to
accept the offex = 6 rather than reject it, given that both parties choose the same rent-seeking level. By
the second inequality, which can be rewritterias <1 — ¢, the parties prefer litigation to concession
if they can obtain the whole valug in litigation against their rational partners. “Concession” means a
party either acceptd — 0)V for herself or offersc = 1 — 6.

We begin in Section 3.2.1 by specifying each party’s optimal offer and acceptance decision in the
bargaining stage. Section 3.2.2 then determines each party’s optimal rent-seeking level, given the optimal
behavior in the bargaining stage. In Section 3.2.3, we show the result that non-integration features lower

rent-seeking costs than integration and explain its intuition.

For the case in which the obstinate type is assumed to behave obstinately throughout the game (e.g., the obstinate type

chooses irrationally high rent-seeking level which the rational type cannot match), see Section 4.5.
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3.2.1 The Bargaining Stage

We here examine the bargaining stage, which takes place only under non-integration. Since the obstinate
type behaves mechanically in the bargaining stage, we must only specify the behavior of the rational type.
Furthermore, for simplicity, we focus on pure strategies and do not consider mixed strategies. There are
two cases to be analyzed separately.

Case 1.We first analyze the case in which the rational proposer concedes even if his rational partner

concedes; that is, the case in which the following condition holds:

(1—0)V > (1- <)oV, )

The right-hand side of the condition is the proposer’s expected payoff when he mimics the obstinate type
(offersz = 6) and his rational partner concedes. Intuitively, whes sufficiently high, his inflexible

offer x = @ is likely to be rejected and lead to trade termination. Hence, even though is accepted

by the rational responder, the rational proposer voluntarily concedes.

We then study the acceptance decision by the rational responder. The rational responder accepts the
offer x = 6 becauser = # means the proposer is obstinate given the equilibrium offer of the rational
proposer. Any offer other than = 0 reveals the proposer as rational, and thus the rational responder
obtains(1/2)V in litigation. Hence, the rational responder accepts any affer 1/2 andz = 6 and
rejects any offer:>1/2 andzx # 6.

Case 2. Suppose condition (2) does not hold. The rational proposer then optimally offers.

The acceptance decision by the rational responder, on the other hand, is the same as in Case 1 because
condition (1) holds, namelyl — 6)V > (1 — £)V/2. That is, she accepts any offer< 1/2 andz = 6

and rejects any offer>1/2 andz # 0.
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3.2.2 The Rent-Seeking Stage
Non-Integration

We now determine each party’s optimal rent-seeking level in Cases 1 and 2 given the behavior in the
bargaining stage specified above. Note that both parties choose their rent-seeking levels rationally in
the situation in which each party receives the right to make an offer with equal probability and becomes
obstinate with probability in the bargaining stage. As mentioned above, we focus on symmetric rent-
seeking equilibrium.

Section 3.2.1 implies that the game ends with either concession by the rational type or termination
by the obstinate type. However, this does not imply that the parties have no incentive to undertake rent
seeking. Suppose pariyundertakes small but positive rent seeking but partipes not. When party
1 is the proposer in the bargainingpffersz = 1 because prefers litigation (to obtain the wholg)
to concession from condition (1),— e>1 — 6. When partyi becomes the responder in the bargaining
stage, on the other handrejects;j’s offer = 1 — 6 because it reveals parfyas rational and hence
party: can obtain the whole valug in litigation.

Case 1 Let d] represent the optimal rent-seeking level in Case 1. The equilibrium payoff toiparty

denoted by, is then given by

" :%[(1 — (1= OV +e(1—2)aV]

1
+ 5[(1 —e){(1—-e)0V +ec(1—-0)V}+e(l—e)V]—kd].
The first line (resp. second line) represergsexpected payoff whehis the proposer (resp. the respon-
der) given that each party can be obstinate with probakilitythe bargaining.
In Case 1, there are two possible deviations: (i) a party chooses high rent-seeking level and triggers
litigation (i.e., offersx = 1) if he becomes the rational proposer in the bargaining stage or (ii) a party

provides high rent-seeking level, rejects the rational proposer’s equilibriumaofferl — 6, and goes
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to court when she becomes the rational responder.d;g{resp. d ;) denote the rent-seeking level
that prevents deviation (i) (resp. deviation (ii)). Since the parties are uncertain whether they will be
the proposer or the responder in the bargaining stage, they choose the rent-seeking level that prevents
the deviations, no matter what role they play in the bargaining. That is, each party prdyides
max[d;, d(;;)]. We can easily determine thég) >d;;, since the smaller the payoff partyvants party
J to accept, the morehas to engage in rent seeking to prevgatdeviation. We thus find that; = d;
and both deviations are prevented.

Consider rational partys deviation (i):¢ choosesl; + e¢* instead ol and, ifi becomes the rational

proposer, offers: = 1 to trigger litigation. Sucle* solves

1 (I—¢)(dj+e)

(1 -
max 5 (1= &) @ + o)

V — k(d] +e).
Note that this deviation occurs when paitys the rational proposer, which occurs with probability

(1 — ¢)/2, and the trade is not terminated whés partner is rational, which occurs with probability

1 — . If i deviates;’s expected payoffi, is given by

,_1 (1—e)(d; +¢)
up=5 |(1-¢) d{+(d’{1+ ) V+e(l—e)dV
+ %[(1 —e){(1 =)V +ec(1-0)V}+e(l—¢e)fV]—k(d] +€¥).

In order to prevent such a deviatioifi; must keep party indifferent about whether to deviate in the
situation in whichi is uncertain about his type and role in the bargairtthghat is,d; satisfiesu; = .

We thus obtain

_ (1—5){\/1—5—¢1—29+E}QV

d*
1 8k

Case 2 We next derive each party’s optimal rent-seeking level in Cagg.ZThe expected equilib-

We assume that in such a situation, the parties choose not to deviate.
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rium payoff to each party is given by:
1 ) 1 .
u; :§[<1 — )V +e(1—e)fV]+ 5(1 —e)(1—=0)V — kds.

The first term (resp. second term) represefdgsexpected payoff wherj is the proposer (resp. the
responder). Note that each party can be obstinate with probabilityd becomes the proposer with
equal probability in the bargaining.

As in Case 1, there are two possible deviations: (iii) a party chooses high rent-seeking level and
triggers litigation & = 1) when he becomes the rational proposer or (iv) a party provides high rent-
seeking level and rejects the proposer’s equilibrium affer 6 if she becomes the rational responder.
Let d;;; (resp. d;,)) denote the rent-seeking level that prevents deviation (iii) (resp. deviation (iv)).
Since the equilibrium payoff of the rational responder is smaller than that of the rational proposer (i.e.,
condition (2) does not hold), we obtadhy,)>d;;). The parties thus choos§ = d;,) to prevent both
deviations no matter what role they play in the bargaining.

Consider partyj's deviation (iv): j choosesl; + ¢’ and, if j becomes the rational responder, rejects
x = 0 to trigger litigation, where’ solves

1 (I—¢)(ds+e)
Z(l—g) A2 T
max 5 (1= &) s + o)

V —k(d3 + e).
Note that the deviation occurs when pajthecomes the rational responder with probability- ¢) /2
and the probability with which the trade is not terminated (hamgtypartner is rational) i§ — . j’'s

expected payoff from deviation, definedmgs is given by

u :% [(1—e)%0V +e(l —e)oV]
1 (1—e)(d; +¢€) “
+5(1—¢) d§+(d§2+e,) V —k(d5 +¢€').

As in Case 145 must satisfyu; = u;, and thus

(1-e){VI—e—Vi—20+c}

ds =
2 Sk

V =di.
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Integration

Since there is no bargaining under integration, the parties only undertake influence activities to improve

the final division in their favor. That is, partysolves the following problem:

_ 2)24.
maXMV — kd;.
d; d; + dj

In equilibrium, the boss distributds equally to each party and the obstinate type terminates the relation-

ship, and thus the trade takes place if both parties are rational, which occurs with prolfability)?.

We then find that each party choosgs

(1—¢)?
="y
1 4k v

3.2.3 Rent-Seeking Reduction under Non-Integration

We can determine that;>d} andd};>d;. SinceC(d) = kd is increasing ind, this implies that inte-
gration features higher rent-seeking costs than non-integration({i.&;)>C(d;) andC(d})>C(d3)).
This result stems from the presenceeafpostinefficient bargaining. That is, the bargaining stage pro-
vides the parties with opportunities to concede.

The intuition of the result is as follows. When the parties are obstinate with high probability (
is high), the rational type’s litigation payoffl — ¢)V//2 is likely to be smaller than the concession
payoff (1 — 8)V. Given thate is high, the rational type thus prefers to concede rather than behave
obstinately. Since concession terminates the game and litigation never takes place, the parties, expecting
this outcome, choose low rent-seeking levels. As discussed, under non-integration, the parties provide
the minimum rent-seeking level, which prevents their partners’ deviations (if rational) no matter what

roles they play in the bargaining.
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3.3 Interim Summary

In this section, we presented two reasons why rent seeking between firms is less prevalent than rent
seeking within firms (influence activity). First, rent seeking between firms affects the parties’ payoffs
indirectly, while rent seeking within firms affects them directly. Secexdyosbargaining, which occurs

only under non-integration, provides the parties with opportunities to concede.

The analyses in this section offer some important implications for the theory of firm boundaries.
First, larger trade valu®& makes both non-integration and integration more costly. Models 1 and 2
showed that rent-seeking costs under non-integration are increasing in the Biz& bis corresponds
to the main prediction of TCE: larger trade value makes non-integration more costly. Furthermore, we
can show that influence costs are also increasing.imhis observation is consistent with Williamson
(1973), who argues, “Substantially the same factors that are ultimately responsible for market failures
also explain failures of internal organization” (p. 316).

Second, rent seeking within firms is likely to be more costly than rent seeking between firms. As
discussed above, rent-seeking costs under integration are always higher than those under non-integration.
This result offers a formal justification for the “costs of bureaucracy” in Williamson (1985, Chapter 6).
Williamson (1985) submits that internal operating is more subject to politicization, which our result is
consistent with.

In this section, we analyzed two factors, which make rent seeking under non-integration less costly
than rent seeking under integration, separately to show their effects starkly. The next section presents
Model 3, in which both factors are at work and not only rent seeking but also bargaining costs (delay and

breakdown) affect firm boundaries.
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4 The Trade-off between Rent Seeking and Bargaining Costs

This section presents a general model (Model 3) in which (i) both of the previously discussed factors
leading to more prevalent rent seeking within firms co-exist and (ii) bargaining costs (delay and break-
down) are introduced. We show that there is a trade-off between rent seeking and bargaining costs by
applying the results of Abreu and Gul (2000) and Compte and Jehiel (2002).

In Model 3, unlike Models 1 and 2, the bargaining stage is assumed to be an infinite-horizon,
alternating-offers bargaining game with private information (each party’s type), and hence the reputa-
tion effect plays a central role. That is, the rational type has an incentive and an opportunity to build a
reputation for obstinacy, which leads to bargaining costs.

The modified bargaining stage proceeds as follows. At the beginning of the stage, the right to make
the first offer is assigned to each party with equal probability. Consider peiiodhich partyi is the
proposer{ = 0,1,2,...). Party: either takes legal steps or makes pargn offerz! € (0,1), which
denotes his demanded share of the trade VEIuE party i takes legal action, litigation occurs in period
t + 1 and the court specifies the division Bt'? If party i makes an offer!, partyj either accepts it,
rejects it (and postpones the negotiation), or takes legal action. If padyepts the offer, the game ends.
When partyj rejects the offer, the game continues gndakes the next offer in periad+- 1. If party j
takes legal action, litigation takes place and the court determines the divisioingberiod: + 1. The
game continues unless the parties can reach agreement or one takes legal stef}s pBgoty when the
parties reach agreement in period given bys’«; V', wheres denotes a common discount factor and
is his share specified by the accepted offer or the third party (the court or the boss).

As in the previous section, litigation endogenously determines the parties’ outside options. Since we

continue to focus on a symmetric rent-seeking equilibrium, each party’s litigation payoff when one of

121t litigation occurs without such a time lag, the parties take legal steps immediately, which means the choice of governance

structure does not matter.
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the parties takes legal steps in perioi$ given by (61 /2)V. For notational convenience, we define
w = §/2. Figure 2 summarizes the modified bargaining stdge.

We further make the following five additional assumptions. First, the obstinate type never takes legal
action, which means perpetual disagreement (bargaining breakdown) occurs if both parties are obstinate.
Second, the obstinate type accepts any division determined by the thirdphrtyitively, the obstinate
parties behave obstinately against people of equal rank (their partners), but reconcile to the third parties
in authority (the court and the boss). These two assumptions imply that, when both parties are obstinate,
while an agreement cannot be reached under non-integration, it is guaranteed under integration. Third,
J is sufficiently close to 1. Specificallg>v*(= 1/(1 + ¢§)) holds, which means each party does not
accept the equilibrium share of a complete-information, symmetric Rubinstein offers garide can
obtain the whole valu®  in litigation. Fourth, mixed strategies are available to the parties. Finally, as
in Compte and Jehiel (2002)] — ¢)v*V + dwV >wV holds. This implies that each party prefers to
obtain the litigation payoff in period+ 2 with probabilitys (the probability of being obstinate) and the
Rubinstein equilibrium share in perigdvith probability 1 — e rather than take legal action in period
when both parties choose the same rent-seeking level.

Note that two factors we presented in the previous section are included in the model: (i) litigation
loss (the aggregate litigation payoff is smaller th@nand (ii) private information. In addition, there can
be bargaining delay due to reputation building and bargaining breakdown.

Section 4.1 shows that our bargaining stage has two structures similar to those developed in Abreu
and Gul (2000) and Compte and Jehiel (2002). Sections 4.2 and 4.3 analyze the bargaining stage and
the rent-seeking stage respectively. In Section 4.4, we explore the trade-off between rent seeking and

bargaining costs and present a comparative static analysis of the result. Section 4.5 briefly discusses two

BFigure 2 is based on Figure 1 in Atakan and Ekmekci (2010).
14 plthough our result would continue to hold without this assumption, the analyses become a bit messy. We discuss the issue

in Section 4.5.
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extensions: asymmetric parties and strong obstinacy.

4.1 Two Structures in the Bargaining Stage

Our bargaining model has two game structures developed in previous studies: one corresponds to the
structure of Abreu and Gul (2000) and the other is similar to the model of Compte and Jehiel (2002). We
hereafter refer to these respectively as Mte structure and th€'J structure.

AG Structure: The AG structure describes the situation in which the rational type prefers to concede
rather than take legal steps (i.@.V < (1 — )V holds, wher& denotes the obstinate type’s inflexible
demand). Hence, no litigation takes place in equilibrium. Given that each party’s litigation payoff serves
as his outside option, our bargaining stage corresponds to the bargaining game developed in Abreu and
Gul (2000): an infinite-horizon, alternating-offers bargainivithoutoutside options.

CJ Structure: The second structure considers the situation in whith>(1 —0)V holds. Since the
rational type prefers litigation to concession, he is willing to take legal action when his partner is obstinate
with high probability. Thus, our bargaining game is equivalent to an infinite-horizon, alternating-offers

bargaining gamevith outside options (i.e., the bargaining game that Compte and Jehiel (2002) analyze).

4.2 The Bargaining Stage

We here study the bargaining stage that occurs only under non-integration. Since the obstinate type
behaves mechanically, we focus on the rational type’s behavior under each structure.
AG structure (wV < (1 — 0)V): The AG structure corresponds to the symmetric version of the

game developed in Abreu and Gul (2000). Hence, we can apply their result.

LEMMA 1 (The Symmetric Version of Abreu and Gul's (2000) Proposition 4 and Compte and Jehiel's
(2002) Proposition 3)Consider the symmetric bargaining game described above and the case in which

the rational type prefers concession to litigation (i} < (1 — 6)V holds). The equilibrium payoff of
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the rational type converges {d — #)V asoé goes to 1 in any Perfect Bayesian Equilibrium of the game.

PROOF See Abreu and Gul's (2000) Proposition 4 or Compte and Jehiel's (2002) Proposition 3.

Under AG structure, the rational type tries to build a reputation for obstinacy because if his partner
(if rational) concedes, he can obtain a large slfatdowever, he prefers concession if his partner never
concedes (namely, if his partner is obstinate). He then concedes only at the constant rate that keeps his
partner (if rational) indifferent between revealing himself as rational and mimicking the obstinate type,
which causes delay in equilibrium.

As Abreu and Gul (2000) and Compte and Jehiel (2002) note, the delay emerges clearly in the
symmetric case because “parties are equally strong (weak), and thus no party is prepared to give in first
with a significant probability” (Compte and Jehiel, 2002, p.1486). To see this, it is worth discussing
the asymmetric case in terms @&fe¢, andd. In the asymmetric case, one of the parties (e.g., party
needs more time to build a reputation for obstinacy than the other (parfyhat is,7; <7}, whereT;
denotes the period in which paritg belief about partyj’s obstinacy reaches 1. Hence, in order that both
parties will be known to be obstinate by the same tifive: min[7;, 7}], the weaker party has to reveal
himself as rational (i.e., concede) immediately with positive probability, which is denoted-byparty
j then does not concede immediately because he has the chancé.t&oete only party immediately
concedes with probability and the rational type randomizes his behavior after time 0,gmes to 1,
the equilibrium payoff of the rational pariy(resp. party;j), which is denoted by; (resp.u;), converges
tou; = (1 —0)V (resp.uj =70V + (1 —7)(1 — §)V).

In the symmetric case, however, both parties will be known to be obstinate by the same time without

such an immediate concessidhi & T; = T;). Since no immediate concession occurs= 0), the

15See Abreu and Gul (2000) or Compte and Jehiel (2002) for detailed descriptighgBf in Abreu and Gul (2000) and

#; in Compte and Jehiel (2002)) ard(£(0) in Abreu and Gul (2000)).
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expected payoff of the rational type beconiés- )V when/ is close to 1.
CJ Structure (wV>(1 — #)V): Under theCJ structure, the bargaining stage is equivalent to the
game developed by Compte and Jehiel (2002). Hence we can apply the symmetric version of Compte

and Jehiel’s (2002) Proposition 5 to our bargaining stage.

LEMMA 2 (The Symmetric Version of Compte and Jehiel's (2002) Propositio@éhsider the case
in which the rational type prefers litigation to concession (i}, >(1 — 6)V). The game then has
a unique Perfect Bayesian Equilibrium. L,eit denote the current equilibrium probability that party
(= 1,2) is obstinate given histor. Whatever history:, uf* € {0,¢,1}.

(i) If both parties are known to be rational (i.eu? = M? = 0), they behave as in the complete
information strategy profile in a symmetric alternating-offers game. That s, in each period, the proposer
(e.g., partyi) offersz! = v* and the responder accepts an offériff z! < v*.

(i) Consider a period with historyh in which partyi is the proposer. ng = ¢, party: (if rational)
offersz! = v* to party. If M;’ = 1, i takes legal steps.

(iif) Consider a periodt in which partyj is the proposer. Party (if rational) accepts any offer

:cg < v*, rejects any offer greater thawi*, and takes legal action ifreceive&:; =4.
PROOF. See Proposition 5 in Compte and Jehiel (2002) O

This lemma suggests that the rational type reveals himself as rational immediately. In equilibrium, if
partyi makes an offex! = 6, his partnerj (if rational) believes thatis obstinate with probability 1, and
thus takes legal steps becaysgrefers litigation to concession (i.evV>(1 — 0)V holds). Partyi (if
rational) thus obtains onl§«wV by mimicking the obstinate type. Sine€/ <v*V, i has no incentive

to mimic the obstinate type.
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4.3 The Rent-Seeking Stage

We next analyze the rent-seeking stage and examine each party’s optimal rent-seeking level under each
governance structure given the equilibrium behavior in the bargaining stage. As mentioned earlier, we

continue to focus on a symmetric rent-seeking equilibrium.

Non-Integration: AG Structure

Lemma 1 implies that no litigation occurs in equilibrium (the game ends with concession or perpetual
disagreement). Nevertheless each party must undertake rent seeking becauseédigesrtyot undertake
rent seeking (i.e.d; = 0), his partnerj chooses a low but positive rent-seeking level and immediately
takes legal steps, which yieldsothing. Thus, in equilibrium, each party’s litigation payoff must be
smaller than or equal to his concession paybff-()V'.

Given that only the rational type triggers litigation, litigation is prevented if each party’s choice of

rent-seeking level 4 satisfies the following condition:

d(dac + eac)

(1—-e)1—=0)V —kdag = (1 _E)dAG + (dag + eaq)

V — k(dac + eaa)

wheree 4 solves

d(dac +e)
1_
meax( g)dA(;-i-(dAg-f—e)

V — k(dag + e).

This condition suggests that paity choiced 4 makes his partnerindifferent about whether to choose
d ¢ (to play the equilibrium strategy in the bargaining)®ic + eac (to deviate from the equilibrium

behavior in the bargaining stage). is thus given by

(1_5>{f—m}

2
V.
4k

dag =

Non-Integration: CJ Structure
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Lemma 2 suggests that litigation takes place if one party is rational but the other is not. Suppose that

each party provides symmetric rent-seeking lekdPartyi’s expected payoff is then given by

(1—e){(1 —e)v"V +edwV}+e(l—e)wV]

Ui =

| =

+-1—-e){Q1—-e)1 =)V +ewV}+e(l—e)dwV]— kd.

N | —

The first line (resp. second line) represeigexpected payoff whehis the first proposer (resp. the first
responder) given that each party can be obstinate with probabilityhe bargaining.

We then specify the optimal rent-seeking levkl,;. There are two possible deviations: (v) a party
chooses high rent-seeking level in the rent-seeking stage and takes legal action immediately if he becomes
rational and the first proposer in the bargaining stage or (vi) a party provides high rent-seeking level and
immediately sues the proposer when she becomes the rational responder in periag} 9.(tegtp.d ;)
represent the rent-seeking level that prevents deviation (v) (resp. deviation (vi)).

To prevent deviation (v), each party’s rent-seeking leygl must keep his partner indifferent about

whether to deviate, which means it must satisfy the following conditions:

1-— 1-— 1-— 1-—
5 6{(1 — eV +edwV} + 6(25)10‘/ + <26)€wV + 6(26)510‘/ — kd,)
l—c el—¢) (1- 6)6} 0(dw) + ew)) e(1—g) 6 (dw) +ew)
- n n et V—k(dgy e
{ 2 2 2 d(v) + (d(v) + e(v)) 2 d(v) + (d(v) + e(v)) ( ()T ))

wheree, satisfies

max
e

{1 —€ n e(l—¢) n (1-— 6)8} 5(d(v) + e(v)) V+5(1 —¢€) 52(61(@) + €(v))
2 2 2 d(v) + (d(v) + e(v)) 2 d(v) + (d(v) + e(v))

V—k’(d(v)—f—e(v)).
Suppose party chooses the rent-seeking levg], + ¢, instead ofd(,,. Such a deviation improves
litigation payoff, which is exercised in the following four cases. First, ig rational and becomes the
first proposer, he immediately takes legal action (probaljlity- )/2). Second, ifi becomes obstinate

and sends the first offer, his rational partner immediately sues him (probafgility ¢)/2). Third, if

1 becomes rational and receives the first offer, she sues her obstinate partner immediately (probability
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(1 —e)e/2). Lastly, if i is obstinate and receives the first offer, her rational partner takes legal action in
period 1 (probabilitye (1 — £)/2).

Similarly, to prevent deviation (vi), each party’s rent-seeking lelyg) must make his partner indif-
ferent about whether to deviate (namely, to choose high rent-seeking level and sues him immediately).
That is,d,;) satisfies

(1—-¢)e

1- 1— 1-
sy + 5 v + 5 D1 - o)1 o)V + v+ 2 5 Doy - kd(vi)

_ {1 —c e(1— 5)} 3(d iy + €(wi)) Va4 { (1—¢) n e(l— 5)} 52(d(m) + €(vi)
2 2 diviy + (d(wi) + €(vi)) 2 2 diviy + (d(wi) + €(ui))

—k(d i) + e(wi))

wheree,;, satisfies
{1 —c e(1— s)} 6(d(wi) + €(wiy)
2 2 d(m) + (d(vi) + €(m'))

(1—e)e e(l—e¢) } 52(d(m‘) + €(vi))
+ + V= k(dgn + eon)-
{ 2 2 dwi) + (dewiy + €(vi)) (wi) 7 =wd)

max
e

We thus obtain
(1—¢) [\/5(1 +2¢ +0e) — /8(1 +2e + 6¢) — 2{6 + 6 — (1 — 5)1}*}]2

d) = <k 14
and
2
(1—¢) [\/5(1 et 208) — /6(1te+20e) —2{0 + 0% — (1—e)(1 — v*)}}
d(vi) = V.
8k

Since the parties are uncertain what role they will play in period 0, they chaas@l,), d(,:] to
prevent every possible deviation.
We next examine the rent-seeking level each party provides given that no one deviathsdd&mbte

such a leveld,, maximizes party’s expected payoff, and thus solves

dd;
d; + dj

V}+eu—e)5@ V}

1 *
max— [(1 —¢) {(1 —e)v*'V +¢eo Gt d

d; 2

+;[(1_5){(1_5)(1_v*)v+e 0d; V}+z—:(1—s)5 od; V]—kdi.

di—l-dj di—l—dj
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From player symmetry, we obtain

(1—-¢)e(1+6)0
dn = .
4k v

Since each party is uncertain whether he can send the first offer in the bargaining stage, he provides

rent-seeking levelc; = max[d(,), d(vi), dn]-
Integration

The process of the value split under integration is the same as in Model 1. Hence; phdgses

rent-seeking leveal;, which solves the following problem:

d;
max

V — kd;.

From symmetry assumption, we obtain= V/4k.

4.4 Markets versus Hierarchies: A Comparison of Transaction Costs

We first focus on rent-seeking costs. From the discussion above, we can derive the following fact:
dr>dac andd;>dcy. SinceC(d) = kdisincreasing ir, this impliesC(d;)>C(dag) andC(d;)>C(dcy),
which suggests that non-integration always incurs lower rent-seeking cost than integration. We thus find
that the results shown in Section 3 continue to hold in Model 3. A&l (resp. Adcy) represent an
excess of the aggregate influence cost over the aggregate rent-seeking cost uAdéstiueture (resp.

the C'J structure); that is,

Adsa = QC(d]) — QC(dA(;> = Qk(d] — dAg)>0

and

Adey =2C(dr) —2C(dey) = 2k(dy — dey)>0.
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We next analyze bargaining costs. From the existing literature (e.g., Kambe, 1999), undér the

structure, each party’s expected payoff, denoted4fy, is approximately given By
ulC =1 -0V —e2T(1-0)V =1 -2 1 -0)V.

Since no one concedes immediately and the rational type employs the mixed strategy, each party expects
a payoff(1 — )V (Lemma 1). However, if both parties are obstinate (with probahifly perpetual
disagreement occurs and each party loses the chance to &btain 0)V. Let Ab ¢ represent the total

bargaining cost under théG structure.Ab ¢ is then given by
Abag =V — 209 = {1 - 2(1 —%67)(1 - 6)}V>0.

Under theC'J structure, on the other hand, no rational party has an incentive to build a reputation for
obstinacy (Lemma 2). Nevertheless, bargaining costs occur if either or both parties are obstinate. There
are three cases in which bargaining costs arise. First, if the first proposer is obstinate but the responder is
not, which occurs with probabilityl — ¢)e, the game ends with litigation in period 1 (the rational party
takes legal steps in period 0). Second, if the first proposer is rational but the responder is not, litigation
takes place in period 2 because the rational party takes legal steps in period 1. The probability with
which such a case occursdél — ¢). Lastly, if both parties are obstinate, which arises with probability

2, perpetual disagreement occurs. Thus the expected payoff to each party, defifiddiagiven by

W€ —(1— o) {(1 o) {;v*V-i- %(1 - U*)V} +€ {;5111‘/ + ;wVH

e Loy Lour} o]

The first line (resp. the second line) represents each party’s expected payoff when he is rational (resp.

obstinate). Notice that each party becomes the first proposer with equal probability and obstinate with

®Note thatl’ = min[T}, T;] andT; denotes the period in which parig belief about party’s obstinacy reaches 1.
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probabilitye. Hence, the total bargaining cost, denotedMiy ;, is given by
Aboy =V —2u° =1 — (1 —e){(1 —¢) + (1 + 8)}]V>0.
We then have the following proposition:

PrRoPOSITION The optimal governance structure is summarized as follows.

(i) When the litigation payoff is smaller than or equal to the concession payoff,

Non-integrationd if Adag > Abag,
Integration otherwise.

(ii) When the litigation payoff is larger than the concession payoff,

Non-integrationd if Adcy > Abcy,

Integration otherwise.

This proposition highlights an important trade-off which has never been focused on: while non-
integration incurs lower rent-seeking costs than integration, it suffers from bargaining delay and break-
down that never occur under integration. In other words, the presence of inefficient bargaining can create
a trade-off between rent-seeking costs and bargaining costs.

We now conduct comparative static analysis under each structure.

AG Structure Under theAG structure, non-integration is chosen if the following condition holds:

Adag > Abag < 2k ﬁ _(1-afvo- 4Vk2(1 —0) -0 V> {1-2(1-¢%T)(1-0)}V.

We obtain the following results with respectdpd, ande. First, higherd makes integration more likely
to be chosen. There are two reasons for this. First, higineakes litigation los$1 — )V, which leads
to low rent-seeking levels, smaller, and hence the rent-seeking reduction also becomes smaller. Second,

highers makes bargaining breakdown more cosfly?¢” (1 — 6)V).
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Second, largef makes non-integration less likely to be chosen. Whénlarge, parties are apt to
prefer litigation to concession under non-integration, and hence a high rent-seeking level is required to
prevent deviations. In addition, largérleads to higher incentives to build a reputation for obstinacy
because each party enjoys a shaifehis partner concedes.

Lastly, ass decreases, bothb 4 andAd ¢ decrease. The effect @b 4¢ is intuitive. When both
parties are obstinate, while an agreement cannot be reached under non-integration (i.e., perpetual dis-
agreement occurs), it is guaranteed under integration, which is the benefit of integratiodeéeases,
each party is less likely to be obstinate, and hence the benefit of integration becomes less significant.
Nevertheless, lower also makes rent seeking under non-integration more costly. UndetGhstruc-
ture, the only purpose of rent seeking is to prevent deviations by the rational type. Thus, the lower
becomes, the more likely each party is to be rational, and hence the more careful he must be about his
rational partner’s deviation.

CJ Structure Under theC'J structure, on the other hand, if non-integration is chosen, then the

following condition must hold:

Adcy > Aboy & 2k <1V—dcj> >1—(1-e){(l—-e)+ed(14+)}V

4k
where
dcy = max[d(y), d(vs), dnl,
2
(1—¢) [¢5(1 26+ 02) — \/3(1 + 26 +0¢) — 2{0 + 0c — (1 — g)v*}}
) = £
8k
2
(1—¢) [\/5(1 +¢e+26e) — /5(1 +e+25e) —2{0+ 02 — (1 — &) (1 — v*)}}
diviy = Vi
8k
and
_ (I—=e)e(1+0)0
dn = oy V.
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We obtain the following comparative static results with respeétaade. First, asy increases, both
Adcy andAbey decrease. The highérbecomes, the more directly rent seeking between firms affects
the rent seeker’s payoff, and hence the more eager each party becomes to engage in rent’séeking (
decreases). Furthermore, higlienakes loss due to bargaining delay small®b{ ; decreases).

Second, whileAbq; is increasing ire, Adcy is non-monotonic. The effect oAb is straight-
forward. That is, ife is high, the case in which both parties are obstinate occurs with high probability,
and hence integration is likely to be chosen to avoid perpetual disagreement. The effect Afi- ;
is illustrated in Figure 3, which describes the case in which4/5 andk = 1, and the upper envelope
curve representg- ;. (Sinced; does not depend on we only need to focus on the effect dp;.)

Whene is low, since the parties become rational with high probability, litigation is less likely to occur in
equilibrium. Hence, if no one deviates, the parties have low incentives to undertake rent séghig (
low). However, lowe makes deviations by the rational type more likely. Since the equilibrium payoff of a
rational respondef(1—¢)(1—v*)+ew}V is smaller than that of a rational propogét —z)v* +ecow}V

whene is low, the rational responder is more eager to deviate than the rational proposerdhus,

high andd¢; = d(,;) holds where is low. Whene is intermediate, the parties are equally likely to be-
come either rational or obstinate. Hence, situations in which one party is rational but the other is not are
likely to occur. In such situations, the game ends with litigation (i.e., the rational type takes legal action
in period 0 or 1). Thus{, is high andd-; = d,, holds. If¢ is high (i.e., each party is very likely to be
obstinate), the rational type’s equilibrium offeft = v* is likely to be rejected, which makes the rational
proposer prefer to deviate (namely, choose high rent-seeking level and take legal action immediately).
To prevent such a deviatiody,) becomes high and-; = d, holds ife is high.

Itis worth noting thati 4z, de g, dr, Abag, andAbe 5 are all increasing in the size &f. Thisimplies
that larger trade value makes both non-integration and integration more costly, which is consistent with

the assertion of Williamson (1973).
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4.5 Extensions: An Asymmetric Case and Strong Obstinacy

In concluding this section, we examine two extensions: an asymmetric case and strong obstinacy. Al-
though these extensions are important, they are beyond the scope of the paper. Hence, we make brief
comments on them and leave further analysis for future research. In both extensions, the trade-off be-
tween rent seeking and bargaining costs would continue to occur.

First, extending our model to the asymmetric case in ternts of andJ is straightforward. Abreu
and Gul (2000) and Compte and Jehiel (2002) whose frameworks we have employed analyze the asym-
metric game, and hence we can extend our model and results to the asymmetric case. When each party’s
litigation payoff is incompatible with his obstinate partner's demand (i.e., when the case that corresponds
to theC'J structure arises), we can employ Proposition 5 in Compte and Jehiel (2002). When the rational
type has no incentive to take legal steps (namely, when the case equivalent@ gteucture occurs),
on the other hand, we can apply Abreu and Gul's (2000) Proposition 4 or Compte and Jehiel's (2002)
Proposition 3.

In the asymmetric case, the third game structure arises. This structure is characterized as a one-sided
outside-option case, in which only one party has the litigation payoff incompatible with his obstinate part-

ner’s inflexible demand. Under this structure, we can apply the result of Atakan and Ekmekci{2010).

LEMMA 3 (Atakan and Ekmekci's (2010) Lemma gonsider the asymmetric version of the bar-
gaining game and the situation in whieby>(1 — 6;)V andw; < (1 — 6;)V hold. Then (i) party:
always demandeg;, (ii) party j reveals himself as rational in period 0 or 1, and (iii¥ share (resp’s
share) conditional on facing the rational type is approximatglyresp.1 — 6;) in any Perfect Bayesian

Equilibrium.

PROOF. See Atakan and Ekmekci’s (2010) Lemma 1. O

"atakan and Ekmekci (2010) allow that >6.
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Since partyi prefers litigation to concession, parfycannot improve his payoff by mimicking the
obstinate type. Thug,reveals his rationality as soon as possible. Onhmveals himself as rational, the
bargaining game with one-sided uncertainty emerges and paltiains a payoff close t if ¢; (party
i's discount factor) and; are close to 1 (Myerson, 1991, Theorem 8.4).

From this lemma, it is enough for partyto undertake rent seeking to prevent his rational partner's
deviation from the equilibrium behavior. Furthermore, there is a positive probability that agreement
cannot be reached immediately. Thus, the trade-off between rent seeking and bargaining costs will also
emerge in the one-sided outside-option case.

The second extension includes the modification of the definition of the obstinate type. In Model 3,
the obstinate type demandg in the bargaining, but accepts any division that the third parties determine.
Some readers might then think that the obstinate parties should be defined as those who will not accept
any offer unless they can obtain more than or equdlfo both in the bargaining and the third-party
settlement. Even if we adopt the modified definition of the obstinate type, the trade-off between rent
seeking and bargaining costs occurs becausd&handC'J structures continue to emerge.

However, this extension leads to an additional bargaining structure that has not been dealt with by
the existing literature. The structure is characterized as follows: while the rational type prefers litigation
to concession when there is uncertainty about his partner’s type (and hence we cannot apply Lemma 1),
he prefers the latter to the former when he knows his partner is obstinate with probability 1 (and thus we

cannot apply Lemma 2 eithel§.

Bsimilarly, in the case where the obstinate type is assumed to behave obstinately throughout the game (e.g., the obstinate
type chooses irrationally high rent-seeking level which the rational type cannot match), while the additional bargaining structure

emerges, our trade-off between rent seeking and bargaining cost continues to hold ferssuite
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5 Conclusion

We have developed a theory of firm boundaries in the spirit of Williamson'’s transaction cost analysis, in
which the parties engage &x postvalue split. We presented three results. First, when the trade value
shrinks due to delay in reaching agreement, non-integration incurs lower rent-seeking costs than integra-
tion. Second, when the parties are obstinate with high probability, the rational type voluntarily concedes
in the bargaining, and hence has small incentive to undertake rent seeking under non-integration. Lastly,
and most importantly, the presence ef postinefficient bargaining creates a trade-off between rent
seeking and bargaining costs (bargaining delay and breakdown). These results explain why rent seeking
within firms is likely to be more costly than rent seeking between firms, and offer a formal justifica-
tion for the “costs of bureaucracy” in Williamson (1985). Furthermore, we showed that larger trade
value makes both non-integration and integration more costly, which is consistent with the argument of
Williamson (1973).

There are some important topics left untouched. First, our models do not explain how internal or-
ganizations avoid costly renegotiations. That is, we assumed that the boss’s order is enforceable. As
Van den Steen (2010) notes, however, “Being an employee does not mean abandoning free will: the
employee decides whether or not to obey the boss’s directives” (p. 466). In fact, TCE does not provide
any formal answer on the issue. Nevertheless, this issue has been dealt with in Mori (2012). Mori (2012)
formally explores why entering authority relation helps trading parties immediately setestdispute
over trade value (i.e., avoid bargaining costs) by employing three behavioral assumptions: reference-
dependent preference, self-serving bias, and shading (punishment for unfair treatments). Mori (2012)
points out that, under integration, a subordinate expects to obey his boss’s order, and hence it is likely to
be optimal for him to comply, which leads to immediate settlement of the dispute.

Second, we did not deal with the situation in which the parties negotiate the decision right at the
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beginning of the game. Some existing literature on firm boundaries, including Grossman and Hart (1986),
assumes that one of the parties becomes a boss (the owner of the relevant assets) under integration. Under
such an assumption, the decision righegfpostvalue split is transferred to partyor 2, and thus there

is no third party. The party who has authority can then observe the other party’s influence level, which
means that influence activities can be used as signaling tools. That is, the level of influence activity might

affect the reputation of its provider (for example, what type the provider is).
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Figure 1: Processes to Divide Trade Valde

Under non-integration, court ordering is required only if the bargaining is terminated without agreement.
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Party 1 Legal Steps
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Figure 2: The Modified Bargaining Game

Partyi's payoff is listed first and party's second.

39



Haggling Level

dn _______
2o e
e e
T e -
- . PR
L~ - ~
d(vi)_/'/ -
g . //
- -,
7 ~
v R _7
.’.'/// d(v)
ot
e
-
//0‘
0 1/8 1/4 3/8 1/2 5/8
&

Figure 3: The Effect of ondcy (6 = 4/5 andk = 1)

40



References

Abreu, Dilip, and Faruk Gul. 2000. “Bargaining and Reputatid&tbnometrica68(1):

0 85-117.

Atakan, Alp E., and Mehmet Ekmekci. 2010. “Bargaining and Reputation in Search Markets.”
http://www.kellogg.northwestern.edu/faculty/ekmekci/personal/assets/Matchingwithirrattional Types. pdf
Bajari, Patrick, and Steven Tadelis. 2001. “Incentives versus Transaction Costs: A Theory of
O Procurement ContractsRand Journal of Economic82(3): 387-407.

Compte, Olivier, and Philippe Jehiel. 2002. “On the Role of Outside Options in Bargaining

O with Obstinate PartiesEconometrica70(4): 1477-1517.

Gibbons, Robert. 2005. “Four Formal(izable) Theories of the Firdotitnal of Economic

O Behavior and Organizatiqrb8(2): 200-245.

Grossman, Sanford, and Oliver Hart. 1986. “The Costs and Benefits of Ownership: A Theory
O of Vertical and Lateral IntegrationJournal of Political Economy94(4): 691-719.

Hart, Oliver. 1995Firms, Contracts, and Financial Structur®xford University Press.

Hart, Oliver. 2009. “Hold-Up, Asset Ownership, and Reference Poi@gdrterly Journal of

O Economics124(1): 267-300.

Hart, Oliver, and John Moore. 1990. “Property Rights and the Nature of the Rloarhal of

O Political Economy98(6): 1119-1158.

Hart, Oliver, and John Moore. 2008. “Contracts as Reference Popisiterly Journal of

O Economics123(1): 1-48.

Kambe, Shinsuke. 1999. “Bargaining with Imperfect Commitme@ines and Economic

O Behavior 28(2): 217-237.

41



Lafontaine, Francine, and Margaret Slade. 2007. “Vertical Integration and Firm Boundaries:
O The Evidence.Journal of Economic Literaturet5(3): 629-685.

Lee, Jihong, and Qingmin Liu. 2010. “Gambling Reputation: Repeated Bargaining with

O Outside Options.”

O http://www.econ.upenn.edu/"gingmin/LeeLiuMar10.pdf

Masten, Scott E., James W. Meehan Jr., and Edward A. Snyder. 1989. “Vertical Integration
O inthe U.S. Auto Industry: A Note on the Influence of Transaction Specific Assketgrhal

O of Economic Behavior and Organizatioh2(2): 265-273.

Matouschek, Niko. 2004.Ex Postinefficiencies in a Property Rights Theory of the Firm.”

O Journal of Law, Economics, and Organizati@9(1): 125-147.

Meyer, Margaret, Paul Milgrom, and John Roberts. 1992. “Organizational Prospects,

O Influence Costs, and Ownership Changéstirnal of Economics and Management Strategy
0 1(1): 9-35.

Milgrom, Paul, and John Roberts. 1988. “An Economic Approach to Influence Activities in
0 Organizations.’American Journal of Sociolog®4, Supplement: Organizations and

O Institutions: Sociological and Economic Approaches to the Analysis of Social Structure
0 (1988): S154-S179.

Monteverde, Kirk, and David Teece. 1982. “Supplier Switching Costs and Vertical Integration
O in the Automobile Industry.Bell Journal of Economigsl3(1): 206-213.

Mori, Yusuke. 2012, “A Formal Behavioral Model of Firm Boundaries: Why Does Authority
O Mitigate Ex PostAdaptation Problems?” Available at SSRN:

O http://ssrn.com/abstract=2047708 or http://dx.doi.org/10.2139/ssrn.2047708

Myerson, Roger. 1991Game Theory: Analysis of Confliacambridge, Massachusetts:

O Harvard University Press.

42



Ozyurt, Selcuk. 2010. “Searching a Bargain: ‘Play it Cool’ or Haggle.”

O http://research.sabanciuniv.edu/14597/

Powell, Michael. 2013. “An Influence-Cost Model Of Organizational Practices and Firm Boundaries.”
O https://michael-powell-u4xi.squarespace.com/inflcst

Tadelis, Steven. 2002. “Complexity, Flexibility, and the Make-or-Buy Decisidnigrican

O Economic Revieyd2(2): 433-437.

Tadelis, Steven, and Oliver E. Williamson. 2012. “Transaction Cost Economics.” Forthcoming
O in The Handbook of Organizational Economiesl. Robert Gibbons and John Roberts,

O Princeton University Press.

Tullock, Gordon. 1980. “Efficient Rent Seeking.” Tloward a Theory of the Rent-Seeking

O Societyed. James M. Buchanan, Robert D. Tollison, and Gordon Tullock, 97-112. College
O Station, TX: Texas A&M University Press.

Van den Steen, Eric. 2010. “Interpersonal Authority in a Theory of the Fimérican

O Economic Reviend00(1): 466-490.

Wernerfelt, Birger. 2011. “Efficient Adaptation Versus Gains from Specialization:

O Procuring Labor Services.”

O Available at SSRN: http://ssrn.com/abstract=1783722 or

O http://dx.doi.org/10.2139/ssrn.1783722

Williamson, Oliver E. 1971. “The Vertical Integration of Production: Market Failure

O Considerations.American Economic Revie®wl(2): 112-123.

Williamson, Oliver E. 1973. “Markets and Hierarchies: Some Elementary Considerations.”

O American Economic Review3(2): 316-325.

Williamson, Oliver E. 1985The Economic Institutions of CapitalisiNew York: Free Press.

43



Williamson, Oliver E. 1996The Mechanisms of Governandéew York: Oxford University
O Press.

Zhu, Tian. 2009. “Towards a Formal Model of the Transaction Cost Theory of the Firm.”
O Available at SSRN: http://ssrn.com/abstract=1486464 or

O http://dx.doi.org/10.2139/ssrn.1486464

44



