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Allocation of Investment Tasks* 
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formed? Building on the incomplete contracting approach, we argue that the 
initially specified quantity of an ex ante describable basic good can have 
important effects on investment incentives, which has been neglected in the 
literature so far. We also study how the tasks of investing in quality 
improvements and cost reductions should be assigned. We show how the 
optimal contracts and governance structures depend on the exogenous 
parameters of the model such as the nature of the investments and the 
parties' bargaining powers. 
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1 Introduction

This paper offers a new perspective on the boundaries between public and private

firms. Suppose the government wants a certain good or service to be provided. Who

should be the owner of the essential assets that are required to provide the good?

According to the property rights approach to the theory of the firm, ownership struc-

tures (i.e., the allocation of control rights over non-human assets) matter when only

incomplete contracts can be written. In the present paper, we study how the as-

signment of investment tasks and simple contracts that specify a quantity of a basic

good to be provided interact with the ownership structure to induce investments in

innovations.

Specifically, we consider the following framework which is in the spirit of Hart,

Shleifer, and Vishny’s (1997) seminal work on incomplete contracts and privatiza-

tion. Society, represented by the government G, writes a contract with a manager

M who is supposed to provide a good or service. After the contract which spec-

ifies the characteristics of a basic version of the good has been written, two kinds

of observable but unverifiable investments can be made. First, it is possible to in-

vest in the development of a quality innovation which (if implemented) increases the

government’s benefit from the good. Yet, the quality innovation also has the side

effect of increasing the costs of provision. Second, it is possible to invest in a cost

innovation which (if implemented) reduces the manager’s costs, but also lowers the

quality of the provided good. Hence, the implementation of an innovation leads to an

(ex ante non-contractible) modification of the good actually provided. Both kinds of

innovations are efficient; i.e., their desired effects outweigh their negative side effects.

However, the implementation of innovations requires access to the essential assets.

Under public ownership, the government controls the assets, so that it has the right

to approve or veto the implementation of innovations, while under private ownership

the manager can decide whether or not innovations are implemented.

Our model differs from Hart, Shleifer, and Vishny’s (1997) analysis in three im-

portant ways. First, we follow their assumption that “G and M are able to write

a long term contract specifying some aspects of the good or service to be provided”

(p. 1132). Yet, while they assume that the quantity specified in the contract is always

at its first-best level, we show that ex ante the parties may actually prefer to agree on

an ex post inefficient quantity, which will later be renegotiated to its first-best level.1

1The fact that for strategic reasons parties might deliberately agree on ex post inefficient clauses

in an initial contract that will be renegotiated later has also been pointed out by Huberman and
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Second, we depart from the standard property rights approach by assuming that

the investment tasks are “contractible control actions” in the sense of Aghion, Dewa-

tripont, and Rey (2002, 2004); i.e., while the investment levels are non-contractible,

it is possible to contractually specify who is in charge of which task. In contrast,

Hart, Shleifer, and Vishny (1997) assume that the manager is always in charge of

both tasks.

Third, in addition to public and private ownership, we consider two kinds of

partnerships where the parties are in symmetric positions. In particular, either both

parties can veto the implementation of innovations, or they have no veto power at

all; i.e., if one party wants to implement an innovation, it is free to do so.2

As we combine four different ownership structures with four possible task assign-

ments, there are altogether 16 governance structures which we analyze. It will turn

out that only five governance structures can actually be optimal.

Under private ownership, the manager should always be in charge of the invest-

ment in cost innovation, while it depends on the parties’ relative bargaining powers

who will be responsible for the quality investment. Similarly, under public ownership

the government should be in charge of the investment in quality innovation, while the

responsibility for the cost investment depends on the bargaining powers. Finally, if

the parties agree on a partnership, then no one will have veto power and they assign

the cost investment to the manager and the quality investment to the government.

Different allocations of ownership rights imply markedly different patterns of in-

vestments. In particular, under private ownership the investment in cost reduction

is at its first-best level, while there is underinvestment in the development of quality

improvements. Hart, Shleifer, and Vishny (1997) argue that private ownership leads

to overinvestment in cost reduction, because the manager disregards the side effect

of the cost innovation (as she has the right to implement the innovation without

having to compensate the government for the reduced quality). Yet, the overinvest-

ment result crucially relies on their implicit assumption that the ex ante specified

quantity of the basic good is the ex post efficient one. In general, the manager’s

investment in cost reduction is an increasing function of the quantity specified in the

Kahn (1988) in a different context.
2Shared authority and joint ownership with bilateral veto power have recently also been consid-

ered by Francesconi and Muthoo (2006) in the framework of Besley and Ghatak (2001), where a

nongovernmental organization directly benefits from the provision of a public good. See also Bös and

De Fraja (2002), Hart (2003), Bennett and Iossa (2006a,b), and Martimort and Pouyet (2008), who

discuss other aspects of private-public partnerships from an incomplete contracts perspective.
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initial contract. If the ex ante specified quantity is small, then the investment yields

only a small return in the absence of renegotiation. When the parties renegotiate,

the manager will get only a fraction of the additional total return (cost savings net of

benefit reduction) generated by her investment. Hence, if the parties initially specify

a sufficiently small quantity, there is underinvestment, while a suitably chosen in-

termediate quantity leads to the first-best investment level. In contrast, the quality

investment is independent of the ex ante specified quantity, because under private

ownership the manager would not implement the quality innovation in the absence

of renegotiation. This means that the quality investment is carried out only because

successful renegotiation of the implementation decision is anticipated (and as a con-

sequence, the incentives to invest in quality depend on the parties’ bargaining powers

in the renegotiations).

Similarly, under public ownership first-best investments in quality improvement

are attainable by specifying the appropriate quantity of the basic good in the initial

contract, while there is always underinvestment in cost reduction.

In a partnership where no party has veto power, both kinds of innovations are

implemented even in the absence of renegotiations, because the manager chooses to

implement the cost innovation and the government implements the quality innova-

tion. Hence, renegotiation will occur only with regard to the quantity. The manager’s

incentives to invest in cost reduction are the same as under private ownership, while

the government’s incentives to invest in quality are the same as under public owner-

ship. This means that now both investments depend on the ex ante specified quantity.

However, in general the quantity that induces first-best cost investments will be dif-

ferent from the one that induces first-best quality investments. In other words, there

are two goals that the parties must try to attain with only one instrument. It will

turn out that the parties then agree on a quantity which induces overinvestment with

regard to one task and underinvestment with regard to the other task.

Which governance structure is the optimal one depends on the importance of the

cost innovation, its adverse effect on quality, the importance of the quality innovation,

its cost-increasing side effect, and the parties’ bargaining powers. Roughly speaking,

if one party has a sufficiently large bargaining power, then the extent of the underin-

vestment in one task (which is the only disadvantage of ownership by a single party)

becomes arbitrarily small, so that a partnership cannot be optimal. In contrast, if

the parties’ bargaining powers are almost equal, then the underinvestment problem

under single ownership will turn out to be most severe, which makes ownership by
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a single party less attractive. Whether private or public ownership will be preferred

depends on the relative strengths of the side effects caused by the innovations. If

the side effect of the cost (quality) innovation becomes very large, so that inducing

cost (quality) investment is relatively unimportant, then public (private) ownership

is optimal (because then the first-best investment in the important innovation is in-

duced). In contrast, if the side effects of both innovations almost disappear, then a

partnership with no veto power must be optimal, because overinvestment (which is

the partnership’s drawback compared to single ownership) is no longer a problem.

Our paper brings together different strands of literature. First, there is by now

a huge literature on the pros and cons of privatization. For surveys, see e.g. Vickers

and Yarrow (1988), Bös (1991), Shleifer (1998), and Martimort (2006). Second, our

paper contributes to the growing literature on the property rights approach to the

theory of the firm based on incomplete contracting as pioneered by Grossman and

Hart (1986) and Hart and Moore (1990); see Hart (1995) for a comprehensive survey.3

While several authors have investigated the issue of privatization from an incomplete

contracts perspective, many of these papers rely on informational asymmetries (e.g.,

Shapiro and Willig, 1990, Laffont and Tirole, 1991, Schmidt, 1996a, 1996b). In

contrast, following Hart, Shleifer, and Vishny (1997), we assume throughout that

there is symmetric information between the government and the manager. Third,

to the best of our knowledge, the present paper is the first one that analyzes an

incomplete contracting model in the tradition of Grossman and Hart (1986) when the

investments are “contractible control actions” in the sense of Aghion, Dewatripont,

and Rey (2002, 2004). In standard models of the property rights approach, only

ownership rights (i.e., the control over ex post decisions) can be allocated ex ante,

while in addition we consider how the investment tasks should be assigned to the

parties.4

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

model is introduced. In section 3, we analyze the investment incentives for all assign-

3For discussions of the foundations of incomplete contracting, see Hart and Moore (1988, 1999),

Che and Hausch (1999), Maskin and Tirole (1999), and Tirole (1999). See also Roider (2004), who

studies the interaction of organizational form and quantity contracts in this framework.
4Aghion, Dewatripont, and Rey (2002) argue that in traditional moral hazard models, actions

are pre-assigned. In contrast, in their “partial contracting” approach they consider contractible

control actions which have the property that while their level is non-contractible, it is possible to

contractually specify who is in control of such an action. Note that their approach is closely related

to the literature on multi-task principal-agent analyses and job design in the tradition of Holmström

and Milgrom (1991).
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ments of the investment tasks and for all ownership structures, taking into account

that quantity contracts are feasible. In section 4, we characterize circumstances un-

der which different governance structures are optimal. Concluding remarks follow in

section 5.

2 The model

Consider the following simple model of the public or private provision of a good (or

service). At date 0, the government (G) and a manager (M) write a contract which

specifies a quantity q ∈ [0, 1] of a basic good (whose characteristics can be described
ex ante) and a payment P0 from the government to the manager.5 When the manager

provides the basic good, she incurs costs qC0, while the government’s benefit is given

by qB0, where B0 > C0. The parties also agree on an ownership structure and on an

investment task assignment.

Specifically, the ownership structure o ∈ {M,G, J,N} determines who is in control
of the essential assets that are needed to provide the good. Under private ownership

(o = M), the manager has the right to modify the assets in order to implement

innovations that may improve quality or reduce her provision costs (and thus may

influence the ex ante non-contractible characteristics of the actually provided good).

Under public ownership (o = G), the government controls the essential assets. More-

over, we consider two kinds of partnerships where both parties are in a symmetric

position. Under o = J , both parties have veto power, so that no one can implement

any innovations without the partner’s consent, while under o = N each party has the

right to modify the assets to implement innovations.6

The task assignment A ∈ {M,G,MG,GM} determines who is in charge of the two
types of non-contractible investments that can be made at date 1. The investments

5 In order to focus on the relationship between G and M , we follow Hart, Shleifer, and Vishny

(1997) in assuming that there are no agency problems between the government representative G

and society (excluding M). Similarly, agency problems between the manager and the owners of the

private firm are also not considered.
6Note that o = J corresponds to the standard definition of joint ownership in the property

rights theory (see Hart, 1995). In these models, sole ownership gives a party the right to leave the

relationship with the assets owned if renegotiations fail (while joint ownership must mean that both

parties have veto power, as they cannot simultaneously use the assets for their own purpose). In

contrast, in the present context it is reasonable to also consider a partnership with no veto power

(o = N), because even if renegotiations fail, the assets must be used to provide the basic good and

the right to implement innovations may well be given to both parties simultaneously.
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are denoted by e and i and they are measured by their costs. The investment e ∈
[0, e) aims at developing an innovation to reduce the costs of providing the good. If

implemented, such an innovation reduces the manager’s costs per unit by c(e), but

at the same time it also lowers the quality and thus reduces the government’s benefit

per unit by b(e). The investment i ∈ [0, i) results in an innovation that can improve
the good’s quality, so that the government’s benefit per unit is increased by β(i), but

at the same time the manager’s costs per unit are increased by γ(i). The assignment

A =M (respectively, A = G) means that the manager (respectively, the government)

is in charge of both investments. The assignment A = MG (respectively, A = GM)

means that the manager (respectively, the government) is in charge of investment

task e and the government (respectively, the manager) is responsible for investment

task i.7

Finally, at date 2 the parties may renegotiate the quantity of the good to be

provided, the decisions whether or not to implement the innovations, and the pay-

ment. Following the standard incomplete contracting approach, the negotiations are

modelled using the Nash bargaining solution. The time structure of the model is

illustrated in Figure 1.

Figure 1. The sequence of events.

The manager’s per unit costs of providing the good are given by

C(x, y) = C0 − xc(e) + yγ(i),

where x ∈ {0, 1} (respectively, y ∈ {0, 1}) denotes the decision whether or not the
cost innovation (respectively, the quality innovation) is implemented. Similarly, the

government’s per unit benefit from provision of the good is given by

B(x, y) = B0 + yβ(i)− xb(e).

7Following Aghion and Tirole’s (1994) work on the management of innovation, we assume through-

out that an innovation once made becomes known to both parties. Hence, a party that has the right

to implement an innovation can do so regardless of who developed it.
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Following Hart, Shleifer, and Vishny (1997), we assume throughout that it is ex

post efficient to implement both kinds of innovations. Formally, we make the following

assumption for all investment levels e > 0 and i > 0.

Assumption 1. c(e) > b(e) and β(i) > γ(i).

For simplicity, let all functions be twice differentiable and let the following tech-

nical assumptions be satisfied.

Assumption 2. c(0) = 0, lime→0 c0(e) = ∞, c0(e) = 0, c00(e) < 0, b(0) = 0, 0 <

b0(e) < c0(e), b00(e) ≥ c00(e).

Assumption 3. β(0) = 0, limi→0 β
0(i) = ∞, β0(i) = 0, β00(i) < 0, γ(0) = 0,

0 < γ0(i) < β0(i), γ00(i) ≥ β00(i).

The first-best benchmark. As a benchmark, consider for a moment a first-best world

in which every decision were contractible. Then the parties would always implement

both, cost and quality innovations (xFB = yFB = 1). They would agree on the

efficient quantity qFB = 1 and they would choose the investment levels eFB and iFB

that are given by

c0(eFB)− b0(eFB) = 1,

β0(iFB)− γ0(iFB) = 1.

In the remainder of the paper, we return to the second-best world in which the class

of feasible contracts is restricted as described above.

Ex post bargaining. As the parties are symmetrically informed, in accordance with

the Coase Theorem they will always agree on the ex post efficient quantity and im-

plementation decisions. Assuming that the negotiations at date 2 lead to the Nash

bargaining solution, each party gets its default payoff (i.e., what it would get in

the absence of renegotiation) plus a fraction of the renegotiation surplus (i.e., the

additional surplus generated by the ex post efficient decisions). In the absence of

renegotiation, quantity q is provided and the characteristics of the good depend on

the ownership structure as the owner can decide which innovations are implemented.

Specifically, let xo and yo denote the decisions whether or not the cost and quality

innovations are implemented in the absence of renegotiation. Hence, the manager’s

date-2 payoff is

Uo
M(e, i) = P0 − qC(xo, yo) + α∆,
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and the government’s date-2 payoff is

Uo
G(e, i) = qB(xo, yo)− P0 + (1− α)∆,

where ∆ = [B(1, 1)− C(1, 1)] − q [B(xo, yo)− C(xo, yo)] is the renegotiation surplus

and α ∈ (0, 1) denotes the manager’s bargaining power.
Consider o =M . In the absence of renegotiation, the manager will implement the

cost innovation (xM = 1), which improves her default payoff P0−qC(xM , yM) = P0−
q[C0−xMc(e)+yMγ(i)], while she will not implement the quality innovation (yM = 0),

because she would suffer from the cost increase without profiting from the improved

quality. Analogously, if o = G, then in the case of disagreement the government

would implement the quality innovation only (xG = 0, yG = 1). Next, consider

o = J , so that each party has veto power. In this case, the manager would veto the

implementation of the quality innovation, while the government would not approve

the implementation of the cost innovation (xJ = yJ = 0). Finally, under o = N , where

each party is free to implement any innovation, the manager would implement the

cost innovation and the government would implement the quality innovation (xN =

yN = 1).

Given a governance structure (i.e., an ownership structure o and a task assignment

A), we can now characterize the equilibrium investment levels eoA and ioA, which may

depend on the contractually specified quantity q of the basic good.

Since the parties are symmetrically informed, at date 0 they agree on a governance

structure (o,A) and a quantity q which maximizes the total surplus

So
A = B0 + β(ioA)− b(eoA)− [C0 − c(eoA) + γ(ioA)]− ioA − eoA,

where successful renegotiation is anticipated. Note that the parties can divide the

total surplus according to their initial bargaining powers by choosing a suitable lump

sum payment P0.

3 Quantity contracts and investments

3.1 Only the manager has investment tasks

Suppose first that it is exogenously given that the manager is responsible for both in-

vestment tasks, A =M . Then the date-1 investment levels under ownership structure

o are characterized by

(eoM , ioM) = argmax
(e,i)

Uo
M(e, i)− e− i.
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Consider first the case of privatization (o = M), where xM = 1 and yM = 0. In

this case, the manager’s date-2 payoff reads

UM
M (e, i) = P0 − qC0 + qc(e) + α [β(i)− γ(i) + (1− q)(B0 − C0 + c(e)− b(e))] .

Hence, at date 1 the manager chooses eMM and iMM to maximize UM
M (e, i) − e − i,

so that under our assumptions the investment levels can be characterized by the

first-order conditions

qc0(eMM) + α(1− q)[c0(eMM)− b0(eMM)] = 1,

α
£
β0(iMM)− γ0(iMM)

¤
= 1.

Note that the investment iMM in the development of a quality innovation is always

below its first-best level iFB, because the manager can obtain a fraction α of the

marginal return of this investment only through renegotiations. In contrast, observe

that the manger’s investment eMM in the development of a cost innovation is a function

of the contractually specified quantity q.8

In particular, when q is increased, then the manager gets a larger fraction of the

marginal return generated by her investment in cost innovation, q[(1 − α)c0(eMM) +

αb0(eMM)] + α[c0(eMM)− b0(eMM)]. For this reason, the manager has increased incentives

to invest when q becomes larger. Observe that if q were zero, then there would

be underinvestment compared to the first-best. In this case, the investment would

generate no returns in the absence of renegotiation, and the manager will get only

the fraction α of the returns when the quantity is renegotiated to its efficient level. In

contrast, if the parties agreed on the efficient quantity q = 1 at date 0 already, then

there would be overinvestment. In this case, the manager would ignore the negative

side effect that the cost innovation has on the benefit of the government. It follows

that there is an intermediate quantity q̄ such that the manager will invest eFB.

Lemma 1 (i) The investment level eMM(q) is increasing in q.

(ii) There exists a quantity q̄ ∈ (0, 1) such that eMM(q̄) = eFB, which is given by

q̄ =
1− α

c0(eFB)− α
.

Proof. (i) By the implicit function theorem,

deMM
dq

= − (1− α)c0(eMM) + αb0(eMM)

qc00(eMM) + α(1− q)[c00(eMM)− b00(eMM)]
> 0.

8To simplify the notation, we suppress the dependence of the investments on q whenever appro-

priate.
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(ii) Inspection of the first-order conditions reveals that if q = 0, then eMM < eFB.

Moreover, if q = 1, then eMM > eFB. Since eMM(q) is continuous and strictly increasing,

a simple intermediate value argument implies that there exists a unique q̄ ∈ (0, 1)
such that eMM(q̄) = eFB. The conjecture then follows from the first-order conditions

for eMM and eFB.

It is straightforward to see that the investment level eMM(q) is increasing in α for

any given q. In particular, if the manager’s bargaining power α is relatively large,

then the investment is only slightly below the first-best level even for q = 0. Hence,

specifying a small quantity q ex ante is sufficient to generate the additional investment

incentives such that the manager invests eFB. Therefore, the larger is α, the smaller

will be the optimal date-0 quantity q̄.

Moreover, it is intuitively clear that if the marginal side effect of the cost innova-

tion becomes larger, then the first-best investment level eFB decreases. However, the

manager does not take into account the full change of the marginal side effect and

hence does not reduce her investment eMM sufficiently when the quantity level is not

adjusted. For this reason, the optimal quantity must go down when b0(e) becomes

larger.

Remark 1. (i) The quantity q̄ is decreasing in the manager’s bargaining power α.

(ii) The quantity q̄ goes down if the marginal side effect of the cost innovation,

b0(e), increases.

Proof. (i) Part (i) follows immediately from inspection of the first derivative

dq̄

dα
=

1− c0(eFB)

[c0(eFB)− α]2
< 0,

where the inequality holds because c0(eFB) = 1 + b0(eFB) > 1.

(ii) Suppose that initially b0(e) = b00(e), so that the first-best level of the cost

innovation is characterized by c0(eFB0 ) − b00(e
FB
0 ) = 1. Consider now an increase of

the marginal side effect, b0(e) = b01(e) > b00(e) ∀e. Now c0(eFB1 )− b01(e
FB
1 ) = 1. By the

definition of q̄ in Lemma 1 (ii), we have to show that c0(eFB1 ) > c0(eFB0 ). The latter

inequality follows from eFB1 < eFB0 , which is implied by the concavity of c(e)− b(e).

Consider next public ownership, o = G. In this case the default decisions are

xG = 0 and yG = 1, so that the manager’s date-2 payoff is

UG
M(e, i) = P0 − qC0 − qγ(i) + α [c(e)− b(e) + (1− q)(B0 − C0 + β(i)− γ(i))] .
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Hence, at date 1 the manager chooses the investment levels eGM and iGM that maximize

UG
M(e, i) − e − i. Both kinds of investments are always below their first-best levels.

In particular, the cost investment is implicitly defined by the first-order condition

α
£
c0(eGM)− b0(eGM)

¤
= 1.

The quality investment iGM now depends on the contractually specified quantity.

Lemma 2 Under public ownership, iGM(q) < iMM for all q > 0 and iGM(0) = iMM .

Proof. The first derivative of the manager’s date-1 payoff UG
M(e, i)−e−i with respect

to i is given by −qγ0(i)+α(1− q)[β0(i)−γ0(i)]−1. Hence, if q = 0, then iGM(0) = iMM ,

which is implicitly defined by α
£
β0(iMM)− γ0(iMM)

¤
− 1 = 0. Now consider q > 0.

Note that the derivative of the manager’s payoff can be rewritten as −αqβ0(i)− (1−
α)qγ0(i)+α[β0(i)−γ0(i)]−1. Since β00(i)−γ00(i) ≤ 0 and −αqβ0(i)−(1−α)qγ0(i) < 0,
the manager’s payoff is strictly decreasing for all i ≥ iMM , so that she will invest strictly

less than iMM .

Note that if the parties agreed on the efficient quantity q = 1 at date 0, then the

manager would not invest at all, because she would have to suffer from the negative

side effect of the investment in quality improvement (i.e., she would have to incur

larger costs) without profiting from the enhanced benefit of the government. In

contrast, if q is zero, then the investment yields no returns without renegotiation,

and the manager gets the fraction α of the returns when the quantity is renegotiated.

As there is always underinvestment and the total surplus B(1, 1)− C(1, 1)− i− e is

concave in i, the parties will ex ante specify the quantity q = 0, because iGM(0) is the

largest level of quality investment that can be induced under o = G.9

Next, consider o = J , where xJ = yJ = 0. The manager’s date-2 payoff then is

UJ
M(e, i) = P0 − qC0 + α [β(i)− γ(i) + c(e)− b(e) + (1− q)(B0 − C0)] .

Under this ownership regime, the manager chooses¡
eJM , iJM

¢
= argmax

(e,i)
UJ
M(e, i)− e− i.

Inspection of the first-order conditions immediately reveals that now both investment

levels are independent of the quantity q. In the absence of renegotiation, the manager

9Notice that this result is in the spirit of Maskin and Moore (1999) and Che and Hausch (1999),

who show that it may be optimal to write no contract at all if a party’s investment can improve the

bargaining position of the other party only.
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does not get any returns from her investments. The manager thus gets only a fraction

α of the returns through renegotiation. In particular, eJM = eGM and iJM = iMM = iGM(0).

Hence, o = J leads to the same investment levels as o = G when under G-ownership

the quantity is optimally chosen.

Finally, consider o = N so that renegotiations occur only with regard to the

quantity (as xN = yN = 1). Then the manager’s date-2 payoff reads

UN
M(e, i) = P0 − qC0 + qc(e)− qγ(i) + α(1− q) [B0 − C0 + β(i)− γ(i) + c(e)− b(e)] .

At date 1, the manager chooses¡
eNM , iNM

¢
= argmax

(e,i)
UN
M(e, i)− e− i.

Now both investment levels depend on the contractually specified quantity q, because

both kinds of innovations are implemented without renegotiation. Thus, eNM(q) =

eMM(q) and iNM(q) = iGM(q). Recall that e
M
M(q) is increasing in q, whereas iGM(q) is at

its largest attainable level for q = 0. But this means that creating efficient investment

incentives by choosing the optimal quantity for one investment task will have adverse

effects on the other task.

Proposition 1 If quantity contracts are taken into account and the manager is in

charge of both investment tasks, then o =M is always optimal.

Proof. At date 1 the parties agree on the ownership structure that maximizes the

total surplus So
M , which is concave in e and in i. The ownership structure o = M is

better than o = G because eGM < eMM(q̄) = eFB and iGM(0) = iMM . Similarly, o =M is

better than o = J because eJM < eMM(q̄) = eFB and iJM = iMM . Finally, in order to see

that o =M is better than o = N , recall that iNM(q) < iMM for q > 0 and iNM(0) = iMM .

In other words, under N -ownership the quality investment is smaller than under M -

ownership except for q = 0. But for q = 0, the cost innovation given o = N is smaller

than the cost innovation when the manager is the owner, eNM(0) < eMM(q̄) = eFB.

Note that this result is in stark contrast to Hart, Shleifer, and Vishny (1997). In

their model, the parties do not explicitly specify a quantity in the initial contract.

They implicitly assume that the date-0 contract is based on the ex post efficient

quantity qFB = 1, so that under M -ownership there is always overinvestment in cost

innovation (while there is underinvestment in quality innovation). The overinvestment

effect can be so strong that G-ownership (which leads to underinvestment in both

tasks) may be superior even when the manager is in charge of both, cost and quality
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investments. In contrast, we argue that if it is possible to write a contract on the

provision of a basic good as assumed by Hart, Shleifer, and Vishny (1997), then it

is also reasonable to specify in this contract the quantity that is optimal from an ex

ante perspective. By choosing a suitably small quantity (which will be renegotiated

ex post), the parties can ensure that the manager has just the right incentives to

invest in cost reduction.10 As a consequence, G-ownership can be optimal only if

the government has to make an investment decision itself, as we will see in the next

subsections.

3.2 Only the government has investment tasks

Suppose now that the government is responsible for both investment tasks, A = G.

Then, the investment levels under ownership structure o are characterized by

(eoG, i
o
G) = argmax

(e,i)
Uo
G(e, i)− e− i.

Consider first public ownership (o = G), so that xG = 0 and yG = 1. In this case,

the government’s date-2 payoff reads

UG
G (e, i) = qB0 − P0 + qβ(i) + (1− α) [c(e)− b(e) + (1− q)(B0 − C0 + β(i)− γ(i))] .

Hence, at date 1 the government chooses the investments eGG and iGG that maximize

UG
G (e, i)− e− i. The investment levels are implicitly defined by the first-order condi-

tions

(1− α)
£
c0(eGG)− b0(eGG)

¤
= 1,

qβ0(iGG) + (1− α)(1− q)[β0(iGG)− γ0(iGG)] = 1.

Note that the present case is similar toM -ownership when the manager is in charge of

both investments. Yet, in contrast to that case, now there is always underinvestment

regarding e, while it is the investment i in quality innovations that is increasing in q

and for which the first-best level can be implemented by specifying a suitable quantity

ex ante.11

10Note that Hart, Shleifer, and Vishny’s (1997) model also differs from the present one in that

they assume that under public ownership a fraction of the gains from innovations can be realized by

hiring another manager from a competitive market, while we assume that the parties are locked in;

i.e., their relationship has undergone Williamson’s (1985) “fundamental transformation.” However,

it is straightforward to show that also in their original model private ownership is always optimal

when the suitable quantity of the basic good is contractually specified.
11The proofs of all claims in section 3.2 are analogous to the proofs in section 3.1 and are therefore

omitted.
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Lemma 3 (i) The investment level iGG(q) is increasing in q.

(ii) There exists a quantity q̃ ∈ (0, 1) such that iGG(q̃) = iFB. Specifically,

q̃ =
α

β0(iFB) + α− 1 .

The comparative statics properties of the critical quantity q̃ are analogous to

the properties of q̄. In particular, when the government’s bargaining power or the

marginal side effect of the quality innovation become small, then the quantity q̃ must

increase.

Remark 2. (i) The quantity q̃ is increasing in the manager’s bargaining power α.

(ii) The quantity q̃ goes down if the marginal side effect of the quality innovation,

γ0(i), increases.

Consider next the case of privatization, o = M . The government’s date-2 payoff

is then given by

UM
G (e, i) = qB0 − P0 − qb(e) + (1− α) [β(i)− γ(i) + (1− q)(B0 − C0 + c(e)− b(e))] .

Hence, at date 1 the government chooses the investment levels
¡
eMG , iMG

¢
= argmax(e,i)

UM
G (e, i) − e − i. There is always underinvestment. The quality investment is given

by the first-order condition

(1− α)
£
β0(iMG )− γ0(iMG )

¤
= 1,

while the cost investment eMG depends on the contractually specified quantity.

Lemma 4 Under private ownership, eMG (q) < eGG for all q > 0. Moreover, eMG (0) =

eGG.

Hence, given M -ownership, the parties will ex ante specify the quantity q = 0.

Note that this case is analogous to the case of public ownership when the manager is

in charge of both investments.

Next, consider o = J , so that the government’s date-2 payoff is

UJ
G(e, i) = qB0 − P0 + (1− α) [β(i)− γ(i) + c(e)− b(e) + (1− q)(B0 − C0)] .

The government then chooses
¡
eJG, i

J
G

¢
= argmax(e,i) U

J
G(e, i)− e− i. As is clear from

the first-order conditions, the investment levels satisfy eJG = eGG = eMG (0) and i
J
G = iMG .

Hence, o = J leads to the same investments as o =M when under M -ownership the

quantity zero is specified.
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Finally, consider o = N , where the government’s date-2 payoff is given by

UN
G (e, i) = qB0−P0+qβ(i)−qb(e)+(1−α)(1−q) [B0 −C0 + β(i)− γ(i) + c(e)− b(e)] .

The government chooses the investments
¡
eNG , i

N
G

¢
= argmax(e,i) U

N
G (e, i)−e−i. Thus,

eNG (q) = eMG (q) and i
N
G (q) = iGG(q). In analogy to Proposition 1, we can thus state the

following result.

Proposition 2 If quantity contracts are taken into account and the government is

in charge of both investment tasks, then o = G is always optimal.

3.3 Both parties have investment tasks

Suppose first that the government is responsible for the investment in cost reduction

and the manager is in charge of the investment in quality improvement (A = GM).

In this case, the investment levels under ownership structure o are characterized by

eoGM = argmax
e

Uo
G(e, i)− e,

ioGM = argmax
i

Uo
M(e, i)− i.

As the payoffs are additively separable, the government’s investment in cost innova-

tion does not depend on the level of the investment in quality improvements. This

means that different task assignments concerning the investment in quality innovation

do not affect the government’s choice of the investment in cost reductions. Hence, for

any given quantity, eoGM = eoG must hold. Similar arguments apply to the manager’s

investment in quality improvement, so that ioGM = ioM must hold for any given level

of quantity q.

Proposition 3 The task assignment A = GM (the government is in charge of the

cost investment and the manager is in charge of the quality investment) is never

optimal.

Proof. For any ownership structure the task assignment A = GM is dominated by

allocating both tasks to the manager and letting her be the owner (A =M , o =M).

In the latter case, the investment levels are eMM(q̄) = eFB and iMM .

Now consider A = GM . If o =M , the investment levels are eMG (q) < eFB and iMM .

Similarly, if o = G, the investment levels are eGG < eFB and iGM(q) ≤ iMM . If o = J ,

the investment levels are eJG < eFB and iJM = iMM . Finally, if o = N , the investments

are eNG (q) < eFB and iNM(q) ≤ iMM .
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The task assignment A = GM is always inferior, because it means that a party can

never improve its bargaining position by investing. In the absence of renegotiation,

the government would never invest in cost reduction (which could only reduce its

benefit), while the manager would never invest in quality improvements (which could

only increase her costs). The best that the parties can do is either to agree on o = J

or to specify a quantity of zero, so that their disagreement payoffs are independent

of the investments. The parties will then invest only because they get a fraction

of the returns through renegotiation, so that there is always underinvestment. In

contrast, as we have seen above, if one party is the single owner and responsible for

both investments, then this party can improve its bargaining position by investing

and it will even choose a first-best investment level for one task if the appropriate

quantity is specified ex ante.

Suppose next that the manager is in charge of the cost investment and the gov-

ernment is in charge of the quality investment (A = MG). The investment levels

under ownership structure o are then given by

eoMG = argmax
e

Uo
M(e, i)− e,

ioMG = argmax
i

Uo
G(e, i)− i.

Because of additive separability, it is immediately clear that eoMG = eoM and ioMG = ioG

must hold for any given quantity q.

If o = M and A = MG, then eMMG(q) = eMM(q) and iMMG = iMG . Since the latter

investment does not depend on q, it is straightforward to see that it is optimal for

the parties to specify q = q̄, because then the investment in cost reduction is at its

first-best level. Similarly, under G-ownership, it is optimal to set q = q̃.

Proposition 4 If the manager is responsible for the cost investment and the gov-

ernment is in charge of the quality investment (A = MG), then o = J cannot be

optimal.

Proof. The ownership structure o = M is better than o = J , because eMM(q̄) =

eFB > eJM and iJG = iMG .

Finally, consider o = N and A = MG. In this case, setting q = q̄ induces first-

best investment in cost reduction, while q = q̃ leads to first-best investment in quality

improvement. Hence, in the special case where q̄ = q̃, the first-best outcome can be

attained. Now consider the case q = q̄ < q̃, so that e = eFB and i < iFB. Increasing
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q slightly above q̄ leads only to a second-order loss regarding e, but it implies a first-

order gain with regard to i. Therefore, the optimal quantity q = q̂ must lie strictly

between q̄ and q̃. A similar argument holds if q̄ > q̃.

Lemma 5 Consider the case A = MG, such that the manager chooses e and the

government chooses i.

(i) Consider the case q̄ = q̃. Then the parties agree on o = N and they specify the

quantity q̂ = q̄ = q̃, so that the first-best outcome is achieved.

(ii) Consider the case q̄ 6= q̃. If the parties choose the ownership structure o = N ,

then they specify the quantity q̂, where min{q̄, q̃} < q̂ < max{q̄, q̃}.

Proof. (i) If q̂ = q̄ = q̃, then eNMG(q̂) = eMM(q̄) = eFB and iNMG(q̂) = iGG(q̃) = iFB.

(ii) The parties choose q in order to maximize the total surplus. Note that

dSN
MG

dq
=
£
β0(iGG(q))− γ0(iGG(q))− 1

¤ diGG
dq

+
£
c0(eMM(q))− b0(eMM(q))− 1

¤ deMM
dq

.

Without loss of generality, let q̄ > q̃. If q̂ ≥ q̄, then e ≥ eFB and i > iFB, so that
dSNMG
dq < 0; i.e., decreasing q̂ increases the total surplus. If q̂ ≤ q̃, then e < eFB and

i ≤ iFB, so that dSNMG
dq > 0; i.e., increasing q̂ increases the total surplus.

Lemma 5 implies that if q̄ 6= q̃, then one of the two investments is above and the

other investment is below the first-best level when the parties agree on the optimal

quantity q̂. In particular, the following result holds.

Remark 3. There is a critical level of the manager’s bargaining power,

α̂ =
β0(iFB)− 1

c0(eFB) + β0(iFB)− 2 ∈ (0, 1),

such that q̃ = q̄.

(i) If α < α̂, then q̂ ∈ (q̃, q̄), so that eNMG(q̂) < eFB and iNMG(q̂) > iFB.

(ii) If α > α̂, then q̂ ∈ (q̄, q̃), so that eNMG(q̂) > eFB and iNMG(q̂) < iFB.

Proof. From the definition of q̄ and from Remark 1, we know that q̄ is continuous,

bounded from above, strictly decreasing in α, and it is equal to zero at α = 1.

Analogously, q̃ is equal to zero at α = 0 and it is continuous, bounded from above,

and strictly increasing. Hence, there exists a unique α̂ ∈ (0, 1) such that q̄ = q̃. The

expression for α̂ is obtained from solving this equality. The remainder of the Remark

follows immediately from Lemma 5.

To conclude, under o = N and A =MG, there is exactly one bargaining power for

which the first-best outcome can be achieved. Otherwise, consider the case in which
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the manager’s bargaining power α is small, so that the quantity q̃ that is required to

induce first-best quality investments is smaller than the quantity q̄ that is required

to induce first-best cost investments. In this case, if the optimal quantity q̂ ∈ (q̃, q̄)
is chosen, then there is underinvestment in cost innovation and overinvestment in

quality innovation.

Figure 2 shows how the quantities q̄ and q̃ behave as functions of the manager’s

bargaining power α. Note that q̂ must always lie between these two curves, as is

illustrated in the displayed example.12 Notice that the critical bargaining power α̂

will go up if the marginal side effect of the quality investment increases (which makes

q̃ smaller according to Remark 2, while q̄ remains unchanged). Similarly, an increase

in the marginal side effect of the cost investment decreases α̂.

Figure 2. Optimal quantities.

To summarize the analysis so far, consider Table 1, which illustrates the optimal

quantities for all potentially optimal governance structures. Note that a priori there

are 16 governance structures resulting from all conceivable combinations of the four

ownership structures and the four different task assignments. The preceding analysis

implies that only five governance structures can potentially be optimal.

Specifically, A = GM can never be optimal according to Proposition 3. Propo-

sitions 1 and 2 show that if both tasks are assigned to one party, then this party

should be the owner. Proposition 4 then implies that o = J can never be optimal.13

12 In all examples that we illustrate in the subsequent figures, we assume that c(e) = 2e1/2− e and

β(i) = 2i1/2 − i, where e = i = 1. In Figure 2 and in Figure 3, we depict the case b(e) = 0.4c(e) and

γ(i) = 0.5β(i), so that α̂ = 0.6.
13Note that this result is in accordance with Hart’s (1995) standard property rights model, where

o = J can never be optimal. Yet, it has been demonstrated in Schmitz (2000) that o = J could
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It also follows that o = N can be optimal only if the government chooses the quality

investment and the manager chooses the cost investment.

o =M o = G o = J o = N

A =M q̄

A = G q̃

A = GM

A =MG q̄ q̃ q̂

Table 1. Five governance structures can be optimal.

All of the remaining five governance structures can turn out to be optimal. We

further characterize the specific circumstances favouring each of these governance

structures in the following section.

The investment levels associated with the five remaining governance structures

are illustrated in Figure 3.

Figure 3. Investments in cost and quality innovations.

For instance, consider the investment in cost reduction, which is displayed in the

left panel of Figure 3. Under o = M , the parties specify the quantity q̄ at date

0, so that the investment is always at its first-best level, regardless of whether the

manager or the government is in charge of the quality investment, eMMG(q̄) = eMM(q̄) =

eFB. Under o = G, if the manager (respectively, the government) is responsible for

actually be optimal in the privatization context if the quantity were exogenously fixed as in Hart,

Shleifer, and Vishny (1997), where private ownership may induce overinvestment in cost reduction.
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the cost investment, then it is increasing (respectively, decreasing) in the manager’s

bargaining power α. Moreover, note that under o = N the manager has always

stronger incentives to invest in cost reduction than she would have under o = G. In

accordance with Remark 3, if the quantity q̂ is specified, then she overinvests relative

to the first-best level whenever her bargaining power α is larger than α̂.

4 Optimal governance structures

It is easy to see that if the parties have different bargaining powers, then only three

of the five remaining governance structures have to be considered. Specifically, under

sole ownership by one party the optimal investment task assignment depends on who

has the larger bargaining power, as is stated in the following proposition.

Proposition 5 (i) Consider o = M . If α > 1/2, then both investment tasks should

be assigned to the manager (A = M). If α < 1/2, then the manager should be

responsible for the cost investment and the government should be in charge of the

quality investment (A =MG).

(ii) Consider o = G. If α > 1/2, then the manager should be responsible for the

cost investment and the government should be in charge of the quality investment (A =

MG). If α < 1/2, then both investment tasks should be assigned to the government

(A = G).

Proof. (i) According to Table 1, under M -ownership we have to consider the task

assignments A = M and A = MG only. The investment in cost reduction is always

at its first-best level, eMM(q̄) = eMMG(q̄) = eFB. If α > 1/2, the first-order conditions

for the quality investments immediately show that iMMG < iMM < iFB. Hence, A =M

is optimal. If α < 1/2, then iMM < iMMG < iFB, so that A =MG is optimal.

(ii) The proof is analogous to part (i).

Note that if both parties happen to have the same bargaining power, then eGMG =

eGG and iMMG = iMM , so that the parties are indifferent between the task allocations

mentioned in Proposition 5.

A partnership with no veto power can be optimal only if the parties’ bargain-

ing strengths do not become too asymmetric. When one party’s bargaining power

becomes large, then the difference between the quantities q̄ and q̃ increases, which

aggravates the problem under o = N to find an intermediate quantity q̂ that balances

the incentives for making both types of investments.
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Proposition 6 If α→ 0 or α→ 1, then o = N cannot be optimal.

Proof. Consider o = M , so that the parties agree on the quantity q̄ which implies

eMM(q̄) = eFB. If α > 1
2 , then according to Proposition 5 the parties assign both

investment tasks to the manager, so that the quality investment is characterized by

α
£
β0(iMM)− γ0(iMM)

¤
= 1. Note that iMM → iFB when α→ 1. If α < 1

2 , then they assign

the cost investment to the manager and the quality investment to the government, so

that the latter investment is implicitly given by (1−α)
£
β0(iMG )− γ0(iMG )

¤
= 1. Hence,

iMG → iFB when α→ 0.

Similarly, if o = G, then iGG(q̃) = iFB. If α > 1
2 , then the cost investment is

assigned to the manager and eGM → eFB when α→ 1. If α < 1
2 , then e is assigned to

the government and eGG → eFB when α→ 0.

Finally, consider o = N , so that the manager is in control of the cost investment

and the government is in charge of the quality investment. In this case, if α → 1,

in the limit the equilibrium investment levels are characterized by qc0(eNM) + (1 −
q)[c0(eNM) − b0(eNM)] = 1 and qβ0(iNG ) = 1. Note that q must be close to 0 for e

N
M to

be close to eFB, but as q approaches zero, iNG becomes arbitrarily small. A similar

argument holds for α→ 0.

Figure 4. The total surplus.

Figure 4 illustrates the two preceding propositions. Consider the V-shaped curve

which depicts the total surplus under o = M . Recall that under o = M , the invest-

ment e in cost innovation is always at its first-best level, regardless of the manager’s

bargaining power α. The investment i in quality innovation (and hence the surplus)

is decreasing in α when this investment task is assigned to the government (i.e., if

α < 1/2) and it is increasing in α otherwise. Similarly, the other V-shaped curve
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shows the total surplus under G-ownership. Under o = N , the total surplus (de-

picted by the solid curve) attains its maximum at α = α̂ ∈ (0, 1), where the first-best
outcome is achieved. In contrast, sole ownership by one party is optimal for suf-

ficiently small or sufficiently large values of the manager’s bargaining power. The

relative importance of cost and quality innovations determines whether o = M or

o = G leads to a larger surplus.14

In particular, whether M -ownership or G-ownership can be optimal depends on

the strength of the side effects that accompany the cost and quality innovations.

Specifically, o = G cannot be optimal if the deterioration to quality from cost innova-

tions vanishes, provided that the manager’s bargaining power is not too small. Recall

that under o = N it is always possible to induce first-best quality investments (just

as under o = G) by specifying the quantity q̃, but in general this may lead to over-

or underinvestment in cost innovation. Yet, overinvestment cannot occur when cost

innovations have no negative side effects. Moreover, investment in cost innovation is

larger under o = N than under o = G provided that the manager’s bargaining power

is sufficiently large.

Similarly, o =M cannot be optimal if the negative side effect of quality innovation

disappears, provided that the manager’s bargaining power is sufficiently small. In

this case, o = N is superior, because it allows to induce first-best cost investment

just as o = M , but it leads to larger quality investment (where overinvestment is

not a problem anymore). As a consequence, when the side effects of both kinds of

innovations go to zero, then N -ownership must always be optimal.

Proposition 7 (i) Consider α > 1−q̃
2−q̃ . Suppose that b(e) ≡ θb̌(e), where θ > 0. Then

for θ sufficiently small, o = N is better than o = G.

(ii) Consider α < 1
2−q̄ . Suppose that γ(i) ≡ ψγ̌(i), where ψ > 0. Then for ψ

sufficiently small, o = N is better than o =M .

(iii) Suppose that b(e) ≡ θb̌(e) and γ(i) ≡ ψγ̌(i), where θ > 0 and ψ > 0. Then

for θ and ψ sufficiently small, o = N is better than both o =M and o = G.

Proof. (i) Assume that under o = N the parties would specify the quantity q̃, so

that iNG = iGG = iFB. If θ → 0, then in the limit q̃c0(eNM) + α(1 − q̃)c0(eNM) = 1

when o = N . Under G-ownership, in the limit we have αc0(eGM) = 1 if α ≥ 1/2 and

14 In Figure 4, B0 = 2, C0 = 1.1, and b(e) = 0.5c(e). In the left panel, γ(i) = 0.3β(i) while in

the right panel, γ(i) = 0.7β(i). Note that when the side effect of the quality innovation becomes

stronger, then α̂ increases (from 0.3 to 0.7 ) and public ownership becomes less attractive.
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(1− α)c0(eGG) = 1 if α < 1/2. Note that the cost investment is in both cases smaller

than the first-best, but it is larger under N -ownership than under G-ownership if

q̃ + α(1 − q̃) > max{α, 1 − α}, which holds when α > 1−q̃
2−q̃ . Note that the surplus

under o = N were even larger if instead of q̃ the quantity q̂ would be chosen.

(ii) Suppose that under N -ownership the parties would specify q̄, so that eNM =

eMM = eFB. If ψ → 0, then in the limit q̄β0(iNG )+(1−α)(1− q̄)β0(iNG ) = 1 when o = N .

Under o =M , in the limit we have αβ0(iMM) = 1 if α ≥ 1/2 and (1− α)β0(iMG ) = 1 if

α < 1/2. Note that the quality investment is in both cases smaller than the first-best,

but it is larger under o = N than under o =M if q̄+(1−α)(1− q̄) > max{α, 1−α},
which holds when α < 1

2−q̄ .

(iii) When both θ and ψ go to zero, then the first best is approached under o = N

with q̂ = 1. In contrast, if o = M there remains to be underinvestment with regard

to i, while under G-ownership there is still underinvestment with regard to e.

Finally, let us investigate what happens if the negative side effect of an innovation

becomes as large as its desired effect. If the reduction of the government’s benefit

associated with a cost innovation approaches the extent of the cost reduction, then the

first-best investment in cost innovation becomes negligibly small. Recall that under

o = G the investment in cost innovation is always below its first-best level, while

the quality innovation is at its first-best level if the parties specify the quantity q̃ in

their date-0 contract. Hence, under o = G the first-best outcome is approached when

the side effect of the cost innovation tends to offset its desired effect. In contrast,

under o = M the investment in quality innovation is always below its first-best

level. Moreover, o = G is also better than o = N . Under o = N , the first-best

investment in quality innovation could be achieved by specifying the quantity q̃ > 0.

But this would create incentives for the manager to invest in cost reduction, which is

undesirable when the total return of the cost investment vanishes.

Similar arguments explain why o =M is always optimal if the cost increase that

is caused by a quality innovation becomes as large as the additional benefit of the

government generated by the quality innovation.

Proposition 8 (i) Suppose that b(e) ≡ θc(e) + (1 − θ)b̆(e), where θ ∈ (0, 1). Then
for θ → 1, the ownership structure o = G is better than o =M and o = N .

(ii) Suppose that γ(i) ≡ ψβ(i) + (1− ψ)γ̆(i), where ψ ∈ (0, 1). Then for ψ → 1,

the ownership structure o =M is better than o = G and o = N .
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Proof. (i) If θ → 1, then eFB → 0, so that under G-ownership (where iGG(q̃) =

iFB) the first-best outcome is approached. In contrast, under o = M there is still

underinvestment with regard to i. Under o = N , the parties must set q̂ = q̃ > 0 if

they want to implement iFB. But then q̃c0(eNM) +α(1− q̃)(1− θ)[c0(eNM)− b̆0(e)] = 1,

so that there is overinvestment with regard to e when θ→ 1.

(ii) If ψ → 1, then iFB → 0, so that under M -ownership (where eMM(q̄) = eFB)

the first best is approached. In contrast, under o = G there is still underinvestment

with regard to e. Under o = N , the parties must set q̂ = q̄ if they want to implement

eFB. But then there is overinvestment with regard to i when ψ → 1.

Figure 5. Optimal governance structures.

As an illustration, suppose that the side effects of the investments are given by

fractions of their desired effects, b(e) = θc(e) and γ(i) = ψβ(i).15 Consider Figure 5,

which shows (for given values of α) how the optimal governance structures depend on

the strengths θ and ψ of the side effects caused by the cost and quality innovations,

respectively.

Observe that if θ goes to 1, so that the side effect of the cost investment offsets

its benefit, then o = G (which leads to first-best quality investments) must become

optimal. Similarly, for sufficiently large values of ψ, the ownership structure o = M

(which leads to first-best cost investments) must be optimal. In contrast, if both side

effects become small, then the parties prefer o = N , which implies more balanced

15Hence, b̌(e) = c(e), γ̌(i) = β(i) in Proposition 7 and b̆(e) = γ̆(i) = 0 in Proposition 8.
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incentives for both types of investments. Specifically, due to symmetry, in the example

displayed in the figure, o = M is better than o = G whenever ψ > θ. As illustrated

for the case α = 0.6, the parameter range for which o = N is optimal can be so

large that a small change of the side effects will never induce the parties to directly

jump from public to private ownership (or vice versa). In contrast, when the parties’

bargaining powers become more extreme (cf. the case α = 0.2), there must be more

parameter constellations for which ownership by a single party is better than o = N ,

so that a small change of θ or ψ can make a direct transition between public and

private ownership optimal.

5 Concluding remarks

The remarkable shift away from public to private firms in the last two decades has

evoked a vital and controversial discussion concerning the issue of privatization. At

the same time, the property rights approach to the theory of the firm based on

incomplete contracting has been developed and is now widely accepted as a standard

model to analyze the effects of ownership rights.

Williamson (2000) criticizes that the standard incomplete contracting approach

“is a property rights and property rights only construction” (p. 606) which tends

to neglect important elements of governance structures such as the organization of

work. He emphasizes that a wider range of contracts and hybrid modes of governance

may well be relevant.16 This criticism also seems to be applicable to the leading

incomplete contracts model on privatization developed by Hart, Shleifer, and Vishny

(1997). Thus, while we follow their assumption that a contract describing a basic

good to be provided can be written, we argue that it is then also reasonable for

the parties to contractually specify a suitable quantity of this good.17 Moreover, we

consider partnerships as hybrid forms of private-public ownership and we allow the

parties to organize their relationship by assigning investment tasks.

The consideration of such a richer set of contractual arrangements can have impor-

tant implications. For instance, in Hart, Shleifer, and Vishny’s (1997) model giving a

16See also Holmström and Milgrom (1994) and Holmström and Roberts (1998), who have stressed

that ownership is not the only means by which incentives can be affected.
17Hart (2003, p. C71) points out already that the possibility to write a long-term contract is a

major difference between Hart, Shleifer, and Vishny’s (1997) framework and the standard property

rights model. Yet, the crucial role played by the contract is seriously underestimated when the

specification of an appropriate quantity is not taken into account.
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non-investing party ownership rights can be optimal, since ownership by the investing

party may cause heavy overinvestment. This result can be refuted if it is possible to

write quantity contracts with regard to the basic good.18 Overinvestment then is a

concern only in partnerships where both parties may implement innovations. It also

turned out that allocating control over investment tasks can have important effects

on the parties’ incentives to invest when the investment levels themselves are non-

contractible. Finally, we have shown that the optimal governance structure critically

depends on the parties’ bargaining powers. Note that the manager’s bargaining power

might be related to the degree of competition. Hence, integrating a property rights

model of privatization into a model of competition seems to be a promising avenue

for future research.

18Note, however, that giving a non-investing party ownership rights might turn out to be optimal

if there were asymmetric information ex post; cf. Schmitz (2006), who introduces private information

into Hart’s (1995) standard incomplete contracting model.
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