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Introduction

The modern property rights approach to the theory of the firm, developed by Sanford

J. Grossman and Oliver D. Hart (1986) and Hart and John Moore (1990), has received

considerable attention in recent years.1 Based on the assumption that contracts are

incomplete, it is argued that ownership structures such as vertical integration are cho-

sen in order to provide incentives for relationship-specific investments (i.e., to mitigate

the hold-up problem). Ownership of alienable assets can enhance a party’s incentives

to make ex ante investments, because it improves the future default payoff that a

party could realize on its own, and hence the party’s position in ex post bargaining. A

critical assumption of the standard property rights theory is that ex post bargaining

is always efficient due to symmetric information. This assumption, that has recently

been called “deeply problematic” by Oliver E. Williamson (2002, p. 188), will be re-

laxed in the present paper, where a party may acquire private information about its

default payoff.

Consider a supplier who can produce an intermediate product with a physical asset.

Should the potential buyer of the intermediate product own the asset (integration) or

should the supplier be the owner (non-integration)? According to the property rights

theory, the party that has to make the more important ex ante investment decision

should be the owner. In particular, if only the supplier has an investment opportunity,

then integration can never be optimal. The reason is that ownership determines the

default payoff that a party could realize if ex post bargaining failed. To be sure, under

symmetric information bargaining will always be successful. Nevertheless, the parties’

default payoffs are relevant because they influence how the ex post surplus will be split

between the parties. Since asset ownership improves the ex post bargaining position

and hence the ex ante investment incentives, the supplier should own the asset when

1See Hart (1995) for an excellent exposition of the basic property rights model. Jean Tirole (1999)

surveys the literature on the incomplete contracting methodology. See also Schmitz (2001) for a

non-technical literature review.
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only he has to invest.

Assume now that in contrast to the standard property rights model, a party may

acquire better information than the other party about the default payoff that it could

realize on its own. In this case, ex post bargaining may take place under asymmetric

information. As a consequence, prominent implications of the property rights theory

may be overturned. In particular, integration can be optimal even though only the sup-

plier has an investment opportunity. It is true that non-integration provides stronger

ex ante incentives for the supplier to invest. However, non-integration also induces

the supplier to spend resources to gather private information about the default payoff,

which is socially wasteful rent-seeking. Moreover, as is well known from bargaining

theory, ex post efficiency will not always be achieved in the presence of asymmet-

ric information.2 These drawbacks of non-integration can be sufficiently strong to

overcompensate the investment considerations on which the standard property rights

model is focused. Hence, integration may well be optimal.

To the best of my knowledge, this is the first paper in which the property rights

approach to the theory of the firm is extended by the possibility of endogenous infor-

mation acquisition.3 This modification may help to bring the property rights theory

one (admittedly small) step closer to transaction cost economics (see the seminal work

of Williamson, 1975, 1985). Indeed, recently it has been pointed out by Williamson

(2000, p. 605), that the “most consequential difference” between transaction cost eco-

nomics and the property rights theory is the fact that the latter assumes ex post

efficient bargaining under symmetric information.4 Holmström (1999) has also argued

2On bargaining theory, see Abhinay Muthoo (1999) and the literature discussed there.

3See, however, Michael H. Riordan (1990) and Klaus M. Schmidt (1996), who posit a link between

ownership and information structure, in the tradition of Kenneth J. Arrow (1975). See also Tirole

(1986), who studies a hold-up problem with asymmetric information in the context of procurement.

4Bengt Holmström and John Roberts (1998) andMichael D. Whinston (2003) have also pointed out

that transaction cost economics emphasizes ex post haggling and maladaptation, while the standard

property rights theory is narrowly focused on the underinvestment problem. It should be stressed that
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that in practice the parties might need to exert effort in order to find out informa-

tion, that bargaining may generate undesirable rent seeking, and that the assumption

according to which both parties observe the default payoffs deserves more scrutiny.

It should be noted that there are also other variants of the property rights model

which may explain ownership by a non-investing party. Specifically, possible expla-

nations include alternative kinds of investments (with cross-effects and multidimen-

sional), alternative bargaining rules, and dynamic considerations.5 However, these

models keep the assumption that information is symmetric. There are also several

papers that analyze how ownership rights should be allocated in adverse selection

models.6 Yet, these papers do not consider investments and are less related to the

property rights theory in the sense of Hart (1995). The literature on contractual so-

lutions to the hold-up problem typically assumes complete information, but there are

some exceptions (see William P. Rogerson, 1992; Benjamin E. Hermalin and Michael

L. Katz, 1993; and Schmitz, 2002a, b).7 In contrast to this literature, the present

paper is closer to the property rights theory, where incomplete contracting means that

ex ante the parties can only specify a simple ownership structure.

The remainder of the paper is organized as follows. In the next section, the basic

there are also other fundamental differences. In particular, as has been argued by David M. Kreps

(1999), while bounded rationality is central to transaction cost economics, its only role in the property

rights theory is to motivate the incomplete contracting assumption.

5Hart et al. (1997), Raghuram G. Rajan and Luigi Zingales (1998), and Schmitz and Dirk Sliwka

(2001) discuss alternative forms of investments. Y. Stephen Chiu (1998) and David DeMeza and Ben

Lockwood (1998) assume “deal-me-out” bargaining. George Baker et al. (2002) analyze repeated

games.

6See e.g. William Samuelson (1985), Peter Cramton et al. (1987), Niko Matouschek (2002), and

Richard D. McKelvey and Talbot Page (2002). This literature is based on Roger B. Myerson and

Mark A. Satterthwaite (1983).

7See also Patrick Bajari and Steven Tadelis (2001), who compare cost-plus and fixed price procure-

ment contracts, and Joseph Farrell and Robert Gibbons (1995), who study how the hold-up problem

with private information can be mitigated when the parties can assign bargaining powers.
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model is introduced. The costs and benefits of integration are discussed in Section

II, where it is shown that under asymmetric information, ownership by the investing

party may not be optimal. The information structure is endogenized in Section III.

A modified version of the model is briefly discussed in Section IV, while concluding

remarks follow in Section V. Finally, some technical details have been relegated to the

Appendix.

I The Basic Model

Consider two risk-neutral parties, A and B, who can by collaboration at some future

date t = 2 generate a surplus v(i) ≥ 0. The surplus can only be produced with a

physical asset such as a production plant, that can either be owned by A or by B. At

date t = 0, the parties agree on an ownership structure o ∈ {A,B} over the physical
asset. At date t = 1, party A chooses a non-contractible investment level i ≥ 0, which
is measured by its costs. Finally, at date t = 2 the parties bargain about whether or

not to collaborate.

Following the incomplete contracting approach, it is assumed that at date t = 0

the parties agree on the ownership structure o ∈ {A,B} that maximizes their expected
total surplus (which they can divide between them by up-front payments). No further

contractual arrangements are possible. In particular, it is assumed that while the

investment level is observable, it cannot be verified in court. Moreover, the parties

cannot commit ex ante to collaborate ex post.

For concreteness, suppose that party B is the potential user of an intermediate

product that can only be produced by party A. The physical asset under consideration

is essential for the production of the intermediate product, the quality of which depends

on party A’s investment level and can only be described ex post. The parties’ default

payoffs, i.e. what they receive if they fail to collaborate at date t = 2, depend on

the ownership structure o ∈ {A,B} as follows. If party B controls the physical asset
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(o = B, integration),8 then both parties get zero when no agreement is reached at

date t = 2 (party B cannot produce the intermediate product without party A’s

indispensable human capital and party A has no access to the essential asset). If party

A is the owner (o = A, non-integration) and no agreement is reached, then party B

receives zero (since party A is indispensable) and party A’s payoff is θv(i) ≥ 0, where
θ ∈ [0, 1]. In the latter case, party A can produce the intermediate product, but

without party B’s collaboration, party A can only realize a fraction θ of the value v(i).

Hence, in accordance with the standard property rights model, collaboration is

always ex post efficient. In contrast to the standard model, party A may acquire

private information about the payoff that it can realize on its own.9 Specifically, this

is modelled by the state of the world θ, which is realized at date t = 1.5 and which can

only be learned by party A, provided that party A decides to incur the information

gathering costs c ≥ 0. Note that if c = 0, party A will always be privately informed,

while there will be symmetric information between the two parties (as in the standard

property rights model) if c is prohibitively large.

At date t = 2, the parties A and B bargain over whether or not to collaborate in

order to realize the value v(i). For analytical convenience, it is assumed that party A

can make a take-it-or-leave-it offer with probability α ∈ (0, 1), and party B can make

a take-it-or-leave-it offer with probability 1− α. This is the simplest non-cooperative

bargaining game that is consistent with the standard property rights model.10 The

8Note that ownership can only be defined with regard to physical (i.e. non-human) assets (party

B cannot “own party A,” i.e. its human capital). Hence, integration and non-integration only refer

to who controls the physical asset (or a set of such assets). In particular, following integration, A

and B are still two distinct parties each of whom has the inalienable right to its human capital.

9The fraction θ of the value v(i) that party A can realize without party B could e.g. depend on

party A’s ability to find alternative trading partners who might enter only after date t = 2. In any

case, party A may obtain better information about its default payoff than party B, either at no cost

or by costly information gathering.

10This simple bargaining game has recently also been used by Hart and Moore (1999) and Bajari
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time structure of the model is illustrated in Figure 1.

A and B choose
o ∈ {A,B}

    A invests i θ  is realized and may
be learned by A

         bargaining

0 1 1.5 2  t

Figure 1. The Sequence of Events

As usual, it is assumed throughout that there are unique interior solutions. Specif-

ically, the following technical assumptions are sufficient to justify the first-order ap-

proach in the basic model. Let v be a twice differentiable function with v(0) = 0,

v0 > 0, v00 < 0, limi→0 v0(i) =∞, and limi→∞ v0(i) = 0. Moreover, let θ be distributed

according to the distribution function F (θ) and let the corresponding density function

f(θ) be strictly positive on the unit interval. Following most of the adverse selec-

tion literature, it is assumed that we are in Myerson’s (1981) “regular case”, so that

θ + F (θ)/f(θ) is strictly increasing.11 Finally, with the exception of the realization of

θ, all components of the model are assumed to be common knowledge among the two

parties.

The first-best solution. – In the first-best benchmark solution, the parties collabo-

rate at date t = 2 (this is always ex post efficient since θ ≤ 1) and the ex ante efficient
investment level i = iFB maximizes the total surplus v(i)− i. Under the assumptions

made, the first-best investment level is thus characterized by the first-order condition

v0(iFB) = 1. Note that party A does not incur the information acquisition costs c in

and Tadelis (2001). If the parties are symmetrically informed, the bargaining game obviously leads

to the generalized Nash bargaining solution, where α is party A’s bargaining power.

11This assumption is implied by the standard monotone hazard rate condition according to which

F (θ)/f(θ) is increasing.
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the first-best solution; i.e., information gathering is a socially wasteful rent-seeking

activity.12

II Symmetric vs. Asymmetric Information

In this section, two special scenarios will be analyzed. In scenario I, the information

gathering costs c are prohibitively large (c =∞), so that there will never be asymmetric
information between the two parties. In scenario II, information gathering is without

costs (c = 0), so that party A will always have private information about the fraction

θ of the surplus that it can realize on its own when it has access to the physical asset.

Consider first the case of integration (o = B). At date t = 2, the parties A and

B bargain over whether or not to collaborate in order to generate the surplus v(i).

According to our simple non-cooperative bargaining game, party A can make a take-

it-or-leave-it offer to party B with probability α. In this case, party A demands the

whole pie v(i), which will be accepted by party B, because B’s default payoff is zero.

With probability 1−α, party B can make a take-it-or-leave-it offer. In this case, party
B will demand v(i) for itself and party A accepts, because party A’s default payoff is

zero. Thus, party A’s payoff at date t = 2 is given by α · v(i) + (1 − α) · 0. At date
t = 1, party A will choose the investment level i = iB in order to maximize its payoff

uBA(i) = αv(i)− i.13 The first-order condition is given by

αv0(iB) = 1

and the parties’ expected total surplus is SB = v(iB)− iB.

Next, consider the case of non-integration (o = A). Assume first that the two

12Information gathering is also socially wasteful in Jacques Crémer and Fahad Khalil (1992, 1994)

and Crémer et al. (1998a), where the information structure in complete contracting models is endog-

enized. In their wording, information acquisition is a strategic activity, since it is only conducted for

the purpose of rent-seeking.

13The superscript (A or B) always refers to the ownership structure (o = A or o = B).
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parties are symmetrically informed (scenario I); i.e., no one knows the realization of

θ. When party A can make the offer at date t = 2, it will demand the whole pie v(i),

which will be accepted by party B, because its default payoff is zero. When party B

can make the offer, it will demand v(i)−E[θ]v(i), which party A will accept, because

party A can realize the payoff θv(i) on its own if no agreement with party B is reached.

The investment level i = iA that party A chooses at date t = 1 in order to maximize

its payoff uAA(i) = αv(i) + (1− α)E[θ]v(i)− i is hence characterized by14

(α+ (1− α)E[θ]) v0(iA) = 1

and the parties’ expected total surplus is SA = v(iA)− iA.

Assume now that party A privately learns the realization of the state of the world

(scenario II). When party A can make the offer at date t = 2, it will still demand

v(i). However, when party B can make the offer, it must now take into consideration

that party A has private information about its default payoff θv(i). Without loss

of generality,15 suppose that party B offers λv(i) to party A. Party A will accept

the offer whenever λ ≥ θ. Hence, party B chooses λ in order to maximize [v(i) −
λv(i)] Pr{θ ≤ λ}. The first derivative of this expression with respect to λ is given

by [1 − λ]v(i)f(λ) − v(i)F (λ). Hence, party B will choose λ = λ∗, where λ∗ ∈ (0, 1)
is uniquely defined by λ∗ + F (λ∗)/f(λ∗) = 1. Party A’s payoff at date t = 2 is

αv(i)+(1−α)max{λ∗, θ}v(i), because partyA will accept partyB’s offer to collaborate
if and only if λ∗ ≥ θ. At date t = 1, party A chooses the investment level i = i

A
in

order to maximize its payoff ūAA(i) = αv(i) + (1− α)E [max{λ∗, θ}] v(i)− i, so that

(α+ (1− α)E [max{λ∗, θ}]) v0(iA) = 1.
14Notice that the same result would be obtained if party A and party B learned the realization of

θ. What is important here is only whether or not there is asymmetric information between A and B.

15In general, party B could make party A reveal θ with a direct revelation mechanism. Yet, it

follows from standard Bayesian mechanism design (see e.g. Myerson, 1981; John Riley and Richard

Zeckhauser, 1983), that party B can achieve the same payoff with the simple posted-price mechanism

analyzed here.
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In this case, the parties’ expected total surplus is given by the expression

S̄A = αv(i
A
) + (1− α)

·
F (λ∗) +

Z 1

λ∗
θdF (θ)

¸
v(i

A
)− i

A
,

since no agreement is reached if party B offers λ∗ < θ.

LEMMA 1: The investment levels can be ordered as follows:

iB < iA < i
A
< iFB

PROOF: The Lemma immediately follows from concavity of v(i) and inspection of the

first-order conditions.

In accordance with the prediction of the standard property rights model, party A’s

investment incentives are weaker under integration (o = B) than under non-integration

(o = A). In the latter case, it is interesting to note that party A has stronger incentives

to invest in the presence of asymmetric information than under symmetric information.

The intuition for this result is that in the case of non-integration, even if party B has

all the bargaining power, it must leave a rent to party A (i.e., party A will get more

than its default payoff) when party A has private information. This improves party

A’s investment incentives in comparison to the case of symmetric information, where

it would only get its default payoff if party B had all the bargaining power.

Now the main result can be stated as follows.

PROPOSITION 1: (a) In scenario I (symmetric information), non-integration ( o =

A) is the optimal ownership structure. (b) In scenario II (asymmetric information),

integration ( o = B) is optimal whenever SB > S̄A, which must be the case if party

A’s bargaining power α is sufficiently large. If α is sufficiently small, non-integration

is optimal.

PROOF: See the Appendix.

Intuitively, under symmetric information the parties always agree on collaboration

at date t = 2; i.e., ex post efficiency is always achieved. In accordance with the
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standard property rights theory, the parties will then choose non-integration (o = A),

because this ownership structure maximizes party A’s investment incentives. However,

if bargaining at date t = 2 takes place under asymmetric information, ex post efficiency

will not always be achieved. Integration (o = B) can then become optimal, because

the weaker investment incentives can be overcompensated by the fact that ex post

efficiency is ensured.

Specifically, if party A has all the bargaining power, it can extract the total surplus

and hence the first best is achieved regardless of the ownership structure. Yet, if party

A’s bargaining power α is reduced slightly below 1, then a first-order loss occurs under

non-integration (since ex post efficiency will not always be achieved), while only a

second-order loss due to the reduced investment level occurs under integration. Hence,

integration must be optimal if α is sufficiently large.

As an illustration, consider the example displayed in Figure 2.16 The dotted curve

depicts the expected total surplus under non-integration as a function of party A’s

bargaining power α when there is symmetric information (SA). The dashed curve

shows the surplus under non-integration when party A has private information (S̄A).

Observe that the surplus in the case of asymmetric information can be larger than in

the case of symmetric information, because inducing investments can be more impor-

tant than avoiding ex post inefficiencies. The solid curve depicts the surplus under

integration (SB). If party B has all the bargaining power (α = 0), then under integra-

tion party A will always get zero, so that no investment is induced. Thus, integration

cannot be optimal if α is sufficiently small. Yet, the figure illustrates that for values

of α larger than a threshold level α̂, integration is optimal when party A has private

information.

16In the example depicted in Figure 2, v(i) = i1/2 and F (θ) = θ1/4.
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Figure 2. The Expected Total Surplus

III Endogenous Information Gathering

In this section, the assumption that the information gathering costs c are either pro-

hibitively large or zero will be dropped. Hence, party A’s decision whether or not to

gather information is no longer trivial. Recall that in the basic model, party B can

observe if party A has invested c in order to learn the realization of the state of the

world. In this case, the following result can be obtained.

COROLLARY 1: (a) If c > ūAA(i
A
) − uAA(i

A), then party A will not acquire private

information, so that non-integration ( o = A) is optimal. (b) If c ≤ ūAA(i
A
)− uAA(i

A),

then under non-integration party A will acquire private information. Hence, inte-

gration ( o = B) is optimal whenever SB > S̄A − c, which is the case if party A’s

bargaining power α is sufficiently large.

PROOF: See the Appendix.

Party A will not gather private information if the costs of doing so are too large.

In this case, we are back in scenario I (symmetric information). However, if party A’s

costs of information gathering are sufficiently small, it will become informed. Then the
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total surplus under non-integration is S̄A − c, so that integration is optimal whenever

SB > S̄A − c. As an illustration, consider again the example that has been depicted

in the previous section. In Figure 3, it is shown which ownership structure is optimal

depending on the information gathering costs c and party A’s bargaining power α.

Note that if c is strictly positive, integration can be optimal even if α < α̂. In

comparison to the previous section, integration now has the additional advantage that

it avoids costly rent-seeking (i.e., resources that are wasted for purely redistributive

purposes).

10.80.40.20

0.02

0.015

0.01

0.005

0 α

c

o = A
is optimal

α̂

o = B
is optimal

u A( i A) - uA ( i A)AA_ _

Figure 3. The Optimal Ownership Structure

It should be noted that the effect of the information acquisition costs on the ex-

pected total surplus is ambiguous. In Figure 2, if α is very small, the largest surplus

will be realized if c = 0. For intermediate values of α, making c larger then zero will

initially decrease the surplus (as long as party A gathers information), but the maxi-

mal surplus is attained if c is sufficiently high (so that SA becomes relevant). Finally,

if α is very large, then increasing c initially has no effect as long as the parties choose

o = B. Yet, once c is sufficiently high, so that party A will not gather information,

the parties choose o = A and the surplus attains its maximum.
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Unobservable information gathering. – So far, it has been assumed that party

B can observe whether or not party A has invested c to gather private information.

Dropping this assumption has no consequences if λ∗ = E[θ], so that the offer that party

B makes to party A under non-integration does not depend upon whether or not B

believes that A is privately informed.17 Now consider distribution functions F such

that λ∗ 6= E[θ], where (1−λ)F (λ) is concave. The previous results still hold if the in-

formation gathering costs c are sufficiently small (large), so that under non-integration

party A would always (never) gather information. However, for intermediate values of

c, we must now take into consideration the possibility that party A might mix between

gathering and not gathering information. While the details depend on whether λ∗ is

smaller or larger than E[θ] (see the Appendix), qualitatively the results of the basic

model are still valid.

COROLLARY 2: Assume that party B cannot observe whether or not party A has

gathered information. If c is sufficiently large, it is still the case that non-integration

is optimal. Otherwise, under non-integration there would be an ex post inefficiency

due to asymmetric information with positive probability, so that for a sufficiently large

α, integration is optimal.

PROOF: See the Appendix.

IV A Remark on Robustness

So far, it has been assumed that after the relationship-specific investments are sunk,

the surplus that the two parties can generate together, v(i), is always larger than

the default payoffs that the parties can realize on their own. This assumption is

usually made both in the property rights approach to the theory of the firm and in

transaction cost economics. Nevertheless, one might wonder whether the analysis can

17Note that this is the case for a prominent class of distribution functions, F (θ) = θκ with κ > 0,

where λ∗ = E[θ] = κ
1+κ .
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be generalized to situations in which the assumption does not hold.

For this purpose, consider the following modified model. If at date t = 2 the parties

do not agree on collaboration, party A alone can generate w(i, θ) if it has access to the

asset, while the default payoffs are still zero otherwise. The information parameter θ is

distributed on [θ, θ] according to the distribution function F (θ). Assume that wθ > 0

and w(i, θ) < v(i) < w(i, θ). Let the functions again be well-behaved such that there

are unique interior solutions. Assume that party A always learns θ after the bargaining

stage at no cost,18 so that if party B has agreed to collaborate, party A will privately

generate the surplus x(i, θ) = max{v(i), w(i, θ)}. For instance, collaboration could
mean here that party B reveals know-how, which will be used by party A if and only

if v(i) ≥ w(i, θ). The first-best investment level iFB now maximizes the expected total

surplus E[x(i, θ)] − i. It turns out that the main insights of the analysis are robust

with regard to this modification.

REMARK 1: Consider the modified model and let the condition v(i) ≥ maxθ w(i, θ)[1−
F (θ)] be satisfied. Integration is optimal if party A privately learns the realization of

θ at date t = 1.5 and if party A’s bargaining power α is sufficiently large.

PROOF: See the Appendix.

Note that the condition in Remark 1 is significantly weaker than the standard

assumption v ≥ w. For example, if w(i, θ) = θv(i) and θ is uniformly distributed on

[0, θ], then the condition in Remark 1 only requires that θ ≤ 4.19

Finally, it should be emphasized that in practice information gathering is not always

a purely strategic activity which is only undertaken in order to obtain an information

rent. Information gathering can also be productive. For instance, if the realization of θ

18Similar assumptions are made in complete contracting models with strategic information gather-

ing, see Crémer and Khalil (1992, 1994) and Crémer et al. (1998a).

19If the condition is not satisfied, then an ex post inefficiency may occur even under integration.

The reason is that if party B can make the offer, it may demand a payment from party A that is

larger than v(i), which will be rejected by party A if θ is small (see the Appendix).
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is not always observed by party A before the surplus is generated and if w(i, θ) can be

larger than v(i), then an ownership structure that encourages information acquisition

may be more advantageous.20

V Conclusion

What determines the boundaries of the firm? One answer to the classic question raised

by Ronald Coase (1937) has been formalized by the property rights approach to the

theory of the firm. Asset ownership improves a party’s position in ex post bargaining

and hence influences the incentives to make ex ante investments. However, it has been

demonstrated here that prominent implications of the property rights theory can be

overturned if a party may acquire private information about its default payoff. Socially

wasteful rent-seeking in the form of strategic information gathering and the resulting

ex post inefficiencies due to bargaining under asymmetric information may be more

important determinants of the optimal ownership structure than ex ante investment

considerations.

In particular, it has been shown that ownership by party B can be optimal, even

though only the indispensable party A makes an investment decision. It is straight-

forward to extend the present model to a more symmetric framework in which both

parties have an investment opportunity. In this case, joint ownership (where either

side can veto the use of the asset) may well be optimal, which is in contrast to the

standard property rights approach.21 The reason is that while sole ownership by party

A or party B is good for the owner’s investment incentives, it also induces the owner

20See Crémer et al. (1998b) for a complete contracting model in which information gathering is a

productive activity. Philippe Aghion and Tirole (1997) study productive information gathering in an

incomplete contracting framework.

21Holmström (1999) has pointed out that joint ventures are an important part of the corporate

landscape, hence the prediction of the property rights theory that joint ownership never is optimal is

counterfactual.
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to gather information about the default payoff, so that bargaining under asymmetric

information may lead to ex post inefficiencies. Under joint ownership, the default

payoffs are known to be zero, so that there is no strategic information gathering and

an ex post efficient agreement is always reached.22

The plausible assumption that a party can have superior information about the

default payoff that it can realize on its own might be the most natural way to intro-

duce asymmetric information into the property rights theory. Of course, one could

easily imagine further ways to relax the assumption of the standard model that there

is symmetric information. For example, the parties might also have asymmetric infor-

mation about private benefits from collaboration, or the state of the world might be

realized before the investments take place. More sophisticated bargaining procedures

and more complex ownership structures or contractual responses could also be studied.

While such extensions might be pursued in future research, they are unlikely to change

the main message of the present analysis, according to which ex post inefficiencies as

emphasized in Williamson’s (1975, 1985) transaction cost theory can easily overturn

the results of the standard property rights model that is exclusively focused on ex ante

incentives.

22For alternative explanations of joint ownership, see also Stephanie Rosenkranz and Schmitz (1999,

2003), Maija Halonen (2002), Hongbin Cai (2003), and Sergei Guriev (2003).
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Appendix

PROOF OF PROPOSITION 1:

At date t = 0, the parties agree on the ownership structure that maximizes the

expected total surplus.

(a) Consider first scenario I (symmetric information). Under integration (o = B),

the expected total surplus is SB = v(iB) − iB, while it is SA = v(iA) − iA under

non-integration. Concavity of v(i) − i together with iB < iA < iFB (see Lemma 1)

implies that o = A leads to a larger expected total surplus than o = B.

(b) Now consider scenario II, so that party A has private information under non-

integration. The expected total surplus is then given by

S̄A =

µ
α+ (1− α)

·
F (λ∗) +

Z 1

λ∗
θdF (θ)

¸¶
v(i

A
)− i

A
,

while the surplus under integration is still given by SB = v(iB)− iB. It is straightfor-

ward to see that o = A must be optimal (S̄A > SB) if α is sufficiently small. When

α goes to zero, then iB and hence SB go to zero, while i
A
converges to eiA > 0, where

E [max{λ∗, θ}] v0(eiA) = 1. On the other hand, if α were equal to 1, then the first best
would be achieved regardless of the ownership structure. In order to see that SB > S̄A

if α is slightly smaller than 1, note that

diB

dα
= − v0(iB)

αv00(iB)
> 0

and hence
dSB

dα
=
¡
v0(iB)− 1¢ diB

dα
≥ 0

for α ≤ 1. Moreover,

di
A

dα
= − 1−E [max{λ∗, θ}]

α+ (1− α)E [max{λ∗, θ}]
v0(i

A
)

v00(i
A
)
> 0
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and thus

dS̄A

dα
=

µ
1− F (λ∗)−

Z 1

λ∗
θdF (θ)

¶
v(i

A
)

+

·µ
α+ (1− α)

·
F (λ∗) +

Z 1

λ∗
θdF (θ)

¸¶
v0(i

A
)− 1

¸
di

A

dα

=

Z 1

λ∗
[1− θ] v(i

A
)dF (θ) + (1− α) [1− λ∗]F (λ∗)v0(i

A
)
di

A

dα
> 0,

where the first-order conditionµ
α+ (1− α)

·
λ∗F (λ∗) +

Z 1

λ∗
θdF (θ)

¸¶
v0(i

A
) = 1

has been used. The fact that SB = S̄A if α = 1 and the fact that

dSB

dα
|α=1 = 0 < dS̄A

dα
|α=1

together with continuity imply that S̄A must be smaller than SB if α is sufficiently

close to 1.

PROOF OF COROLLARY 1:

Since party B can observe whether or not party A has invested c in information

gathering, it will behave as discussed in Section II. If party A plans to gather infor-

mation, its payoff is maximized by the investment level i
A
, otherwise it is maximized

by the investment level iA. Hence, it is easy to see that party A gathers information

whenever its total payoff in this case, ūAA(i
A
) − c, is larger than uAA(i

A), its payoff if

it does not gather information. Given Proposition 1, the remainder of the Corollary

follows immediately.

PROOF OF COROLLARY 2:

The analysis of the basic model is still valid in case of integration. Consider non-

integration. If party A can make the offer, it still demands the whole pie, v(i). Assume

now that party B can make the offer. If party B believes that party A has gathered

information with probability π, party B’s expected profit when it offers the fraction
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λ of the pie to party A is given by πF (λ)(1 − λ)v(i) if λ < Eθ and by [πF (λ) +

1 − π](1 − λ)v(i) if λ ≥ Eθ. Recall that λ∗ = argmaxλ∈[0,1] F (λ)(1 − λ) and let

λ̃(π) = argmaxλ∈[0,1][πF (λ) + 1 − π](1 − λ), so that λ̃(π) < λ∗ for π < 1. Consider

first the case λ∗ < Eθ. It is optimal for party B to offer λ = λ∗ if πF (λ∗)(1− λ∗) ≥
[πF (Eθ)+ 1−π](1−Eθ), and it is optimal for B to offer λ = Eθ if πF (λ∗)(1−λ∗) ≤
[πF (Eθ) + 1 − π](1 − Eθ). Next, consider the case λ∗ > Eθ. It is then optimal for

party B to offer λ = max{λ̃(π), Eθ}.
If party A believes that party B will offer λ, party A’s expected payoff (after the

investment costs i are sunk) is given by [α + (1 − α)max{Eθ, λ}]v(i) if it does not
gather information, and by [α+(1−α)E[max{θ, λ}]]v(i)− c if it gathers information.

Consider the case λ∗ < Eθ. If c ≤ (1 − α)[E[max{θ, λ∗}] − Eθ]v(i), then in

equilibrium party A gathers information (π = 1) and party B offers λ = λ∗.23 If

c ≥ (1 − α)E[max{θ − Eθ, 0}]v(i), then party A remains uninformed (π = 0) and

party B offers λ = Eθ. Otherwise, party A gathers information with probability π̂,

while party B offers λ = λ∗ with probability ρ and λ = Eθ with probability 1 − ρ,

where π̂F (λ∗)(1− λ∗) = [π̂F (Eθ) + 1− π̂](1−Eθ) and c = (1− α)[ρE[max{θ, λ∗}] +
(1− ρ)E[max{θ, Eθ}]− Eθ]v(i).

Next, consider the case λ∗ > Eθ. If c ≤ (1 − α)E[max{θ − λ∗, 0}]v(i), then in
equilibrium π = 1 and λ = λ∗. If c ≥ (1− α)E[max{θ − Eθ, 0}]v(i), then π = 0 and

λ = Eθ. Otherwise, party A gathers information with probability π̃ and λ = λ̃(π̃),

where c = (1− α)[E[max{θ, λ̃(π̃)}]−max{Eθ, λ̃(π̃)}]v(i).
At date t = 1, party A chooses the investment level i that maximizes its expected

payoff, given the equilibrium behavior just characterized. In both cases, party A never

gathers information if c is sufficiently large. Otherwise, under non-integration there

will be an ex post inefficient outcome due to asymmetric information with strictly

23Note that if c = (1 − α)[E[max{θ, λ∗}] − Eθ]v(i), there are additional (inferior) equilibria, in

which π ∈ [π̂, 1) and λ = λ∗, where π̂ is defined below. For simplicity, similar knife-edge cases are

ignored in what follows.
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positive probability. Hence, the Corollary follows as in the basic model.

PROOF OF REMARK 1:

Consider integration (o = B) first. If no one knows the state of the world at date

t = 2, then with probability α party A offers party B its default payoff zero, while with

probability 1− α party B demands a payment E[x(i, θ)] from party A. Hence, agree-

ment is always reached and party A invests iB = argmaxi≥0(αE[x(i, θ)]− i). Suppose

now that party A has private information. Party A still offers zero to party B, but

party B will now demand a payment p(i), where p(i) = v(i) if v(i) ≥ maxθ w(i, θ)[1−
F (θ)] and p(i) = w(i, µ∗(i)) with µ∗(i) = argmaxµ∈[θ,θ]w(i, µ)[1 − F (µ)] otherwise.

Hence, party A invests i
B
= argmaxi≥0(αE[x(i, θ)] + (1− α)E[x(i, θ)− p(i)|x(i, θ) ≥

p(i)] Pr{x(i, θ) ≥ p(i)}− i). Note that if v(i) ≥ maxθ w(i, θ)[1− F (θ)] for all i, an ex

post efficient agreement is always reached and thus i
B
= argmaxi≥0(αE[x(i, θ)]+ (1−

α)E[x(i, θ)− v(i)]− i).

Next, consider non-integration (o = A). Under symmetric information, party

A offers party B its default payoff zero for its collaboration, while party B de-

mands E[x(i, θ) − w(i, θ)], so that party A invests iA = argmaxi≥0(αE[x(i, θ)] +

(1− α)E[w(i, θ)]− i). If party A has private information, it will still offer zero, while

party B will demand the payment v(i)−w(i, λ∗(i)), where λ∗(i) = argmaxλ∈[θ,θ][v(i)−
w(i, λ)]F (λ). Hence, party A rejects if θ > λ∗(i), so that there is an ex post inefficiency

whenever v(i) > w(i, θ) > w(i, λ∗(i)), and partyA invests i
A
= argmaxi≥0(αE[x(i, θ)]+

(1− α)E[max{w(i, θ), w(i, λ∗(i))}]− i).

It is now straightforward to see that the central results are qualitatively robust if

v(i) ≥ maxθ w(i, θ)[1−F (θ)]. Consider the scenario with asymmetric information. Ex

post efficiency is achieved if o = B, while there is an ex post inefficiency with positive

probability if o = A. Hence, for α sufficiently close to 1 (where the first best is always

attained), integration must be optimal. Formally, this follows from the fact that the

derivative of the expected surplus S̄B = E[x(i
B
, θ)] − i

B
with respect to α is zero at
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α = 1, while the derivative of

S̄A = αE[x(i
A
, θ)] + (1− α)

ÃZ λ∗(i)

θ

x(i
A
, θ)dF (θ) +

Z θ

λ∗(i)
w(i

A
, θ)dF (θ)

!
− i

A

with respect to α at α = 1 is equal toZ θ

λ∗(iFB)
x(iFB, θ)− w(iFB, θ)dF (θ) =

Z θ̃(iFB)

λ∗(iFB)
x(iFB, θ)− w(iFB, θ)dF (θ) > 0,

where w(iFB, θ̃(iFB)) = v(iFB). The strict inequality holds because λ∗(iFB) < θ̃(iFB)

and x(iFB, θ) = v(iFB) > w(iFB, θ) for θ < θ̃(iFB).
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