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We analyze incomplete long-term financial contracts between an entrepreneur with no initial
wealth and a wealthy investor. Both agents have potentially conflicting objectives since the
entrepreneur cares about both pecuniary and non-pecuniary returns from the project while the
investor is only concerned about monetary returns. We address the questions of (i) whether and
how the initial contract can be structured in such a way as to bring about a perfect coincidence
of objectives between both agents (ii) when the initial contract cannot achieve this coincidence
of objectives how should control rights be allocated to achieve efficiency? One of the main results
of our analysis concerns the optimality properties of the (contingent) control allocation induced
by standard debt financing.

I. INTRODUCTION

This paper develops a theory of capital structure based on control rights. Underlying
our approach is the recognition that financial contracts are inherently incomplete. As a
result, the founders of the firm must determine how future investment and operating
decisions left out of the corporate charter ought to be taken. We model contractual
incompleteness by assuming that some important future variables have to be left out of
the contract if they are difficult or impossible to describe initially. Grossman-Hart (1986)
and Hart-Moore (1988) have developed a theory of vertical integration and ownership
based on this form of contractual incompleteness. An important assumption in their
work is that all individual agents are sufficiently wealthy to be able to purchase any assets
they ought to own. Such an assumption, of course, is meant to circumvent the issues
relating to financing and capital structure (which are not directly relevant to the problem
they address). Therefore, we depart from the models of Grossman-Hart and Hart-Moore
by explicitly introducing wealth constraints into their framework. We are thus able to
develop a theory of capital structure based on transactions costs and contractual incom-
pleteness.

The main ideas underlying this theory can be illustrated with the following simple
story: consider an entrepreneur who needs to raise funds to finance an investment project.
Future decisions concerning this project have to be taken, which due to its inherent
incompleteness, cannot be perfectly determined in the initial contract. Moreover, the
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entrepreneur and the investor may have conflicting objectives regarding the future develop-
ments of the project which as a result of contractual incompleteness and wealth constraints,
cannot be perfectly realigned by the initial contract. Take, for example, the case of a
business run by a family whose members attach value to the business remaining in the
family. Typically this value cannot be shared with an outside investor and, if the family
has little wealth (consistent with its need to borrow funds), it may not be able to compensate
outside investors for actions taken to preserve the integrity of the family business at the
expense of profits. It is then important for outside investors to be able to limit the extent
to which the family can take such actions. Outside investors will be able to do this by
acquiring some control rights. Then the following trade-off arises in the allocation of
control rights:

If the funds are raised by issuing voting equity the family will have to share control
with the new shareholders. The latter may then be in a position where they can force
the family to give up the integrity of the business despite the fact that the family attaches
a very high value to this integrity being preserved (again, because the family has limited
wealth it may not be able to bribe the investors to take an action which preserves the
integrity of the business).

Alternatively, the firm could raise funds by issuing debt, thereby allowing the family
to preserve its full ownership rights as long as it meets its debt obligations. The problem
with debt, however, is the risk of default and the danger for the family of losing control
to the creditors in that event. The more debt raised, the higher the risk of bankruptcy.
In short, the family will choose its financial structure by weighing the marginal costs of
diluting its control-rights to new shareholders against the marginal costs of debt and
default.

Of course, the best of all worlds for the family would be to obtain the funding
“no-strings attached’ by, say, issuing non-voting equity. But this may not be an acceptable
arrangement for outside investors. Contractual incompleteness and wealth constraints
are again the source of the problem; due to the family’s wealth constraint, outside investors
cannot be sure of being adequately repaid independently of how the firm is run.

The principles developed in this paper apply to any type of closely-held firm. It is
our contention that the different control rights attached to instruments such as debt or
equity may be just as important in determining the financial structure of these firms as
the difference in their revenue-streams or tax-treatments. The problem of choosing
between voting-shares and debt involves in particular a problem of deciding how owner-
ship of the firm should be allocated between the various contracting parties. In this
respect, as Williamson (1988) has pointed out, the problem of selecting the adequate
capital structure is similar to the question of vertical integration. To quote:

“The Corporate finance decision to use debt or equity to support individual investment
projects is closely akin to the vertical integration decision to make or buy individual
components or subassemblies”.

In our model we do not put any restrictions on the payment streams of financial
contracts other than the parties’ wealth constraints. We provide an explanation for the
widespread use of securities such as debt and equity in terms of the optimality properties
of their induced governance structures. In this respect our paper contributes to the
emerging literature on security design. Three papers on security design are closely related
to our work.

The first paper by Townsend (1979) (see also Diamond (1984) and Gale-Hellwig
(1985)) explains the optimality of debt in terms of private information about revenues
and ex post monitoring costs. As Townsend has pointed out, the major weakness of this
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approach is that it is unable to explain the use of outside equity (see, however, Chang
(1987)). Moreover, the optimality of debt disappears in this model as soon as one brings
in dynamic considerations such as repeated interactions between the debtor and creditor
or ex post renegotiation.

The optimality properties of debt in a dynamic context have been explored more
recently by Hart-Moore (1989) (see also Bolton-Scharfstein (1990)). They consider a
dynamic model with incomplete contracts where issues of control and ownership naturally
arise. Specifically, the problem they focus on is how to get the borrower to transfer
non-verifiable revenues to the lender. This problem is solved by giving the lender
liquidation rights, in the event of default. Our model and theirs share many features in
common, most importantly perhaps, the relationship between wealth constraints and
renegotiation.

Another paper closely related to ours, emphasizing the idea that debt serves as a
mechanism for the contingent allocation of control, is Zender (1991). He considers an
agency model with wealth constraints where the limited wealth of both the entrepreneur
and the investor prevents one of them of becoming a full residual claimant. Under some
special circumstances, however, debt financing allows the entrepreneur to be a full residual
claimant as long as he can meet his debt obligation and the investor (debt-holder) to
become a full residual claimant when the entrepreneur defaults. This arrangement then
replicates the outcome where only one of them is a full residual claimant.

The paper is organized as follows: Section II outlines the model of bilateral contract-
ing between an entrepreneur and an investor; it discusses the nature of contractual
incompleteness and describes the origin of the conflict of interest between the two
contracting parties. Section III considers control allocations in situations where future
actions are not contractible. We show that essentially two forms of control allocations
may be efficient in this case: (i) unilateral control allocations where the entrepreneur or
the investor are the sole owners of the firm (such control allocations can be induced by
financing the firm with respectively non-voting and voting equity). (ii) contingent alloca-
tions of control where one or the other party may be in control depending on the verifiable
realization of a random variable (this type of allocation is induced by debt-financing
since the entrepreneur retains control of the firm only if he does not default on his debt
obligations; otherwise the investor gets some or all of the control rights). Note that the
unilateral control allocations are akin to vertical integration. The financial structure
corresponding to non-integration is joint-ownership. In our model this structure is
typically dominated for reasons which are developed in Section III. Section IV considers
situations where future action plans can be described and verified sufficiently accurately
that the initial contract can specify ex ante action restrictions. Debt convenants and
restrictive clauses in the corporate charter are examples of such restrictions. Section V
provides further interpretations of our results and a general discussion.

II THE MODEL

Consider the bilateral contracting problem where a penniless entrepreneur seeks funding
from a wealthy investor to finance the set-up costs, K, of his new project. We suppose
for simplicity that there are many wealthy investors looking for good investment oppor-
tunities and fewer entrepreneurs with good projects, so that our entrepreneur has all the
bargaining power and can make a take-it-or-leave-it offer to the investor. If the contract
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promises an expected return to the investor of at least K, she is willing to take the offer.
This defines the investor’s individual rationality constraint. The technological characteris-
tics of this project are described in the time-line shown in Figure 1.

Thus, the returns of the project are stochastic and depend on an action a chosen
from the set of feasible actions A, after the realization of a state of nature 6. ©, is the
set of possible states of nature.

Investment Realization of state of nature, 6, Realization of returns, r
K and signal, s.
t=0 t=1 t=2

action ais taken

FIGURE 1

Both the entrepreneur (E) and the investor (I) are risk neutral in income. Their
Von-Neumann-Morgenstern utility functions over income and action pairs are denoted
by Ug(r, a) and U;(r, a) respectively. We suppose that they take the following simple
form:

Ug(r,a)=r+1(a, 8) (1)

U(r,a)=r. (2)

The investor is only interested in the monetary returns of the project. The
entrepreneur, who thought about the project and took the initiative of setting it up, cares
not only about the monetary returns but also about other less tangible things such as
reputation, specific human capital, effort, etc. These non-monetary elements in his payoff
depend on the choice of action and on the state of nature; they are represented by the
function I(a, ). (Note that I(a, 8) can be positive or negative). We shall refer to them
as the private benefits of the entrepreneur since they are not observable or verifiable by
third parties. It is clear, given our specification of preferences, that potential conflicts of
interest may arise between the entrepreneur and the investor concerning the choice of
action. Most of this paper is concerned with the following questions: (i) whether and
how the initial contract can be structured in such a way as to bring about a perfect
coincidence of objectives between E and I, and (ii) when the initial contract cannot
achieve this coincidence of objectives how should control rights be allocated.

In practice the difficulty in confronting this problem arises from the inherent incom-
pleteness of financial contracts. Most investment projects are sufficiently complex that
it is impossible for the contracting parties to specify ex ante an action correspondence
a:0 > A determining which action ought to be taken as a function of the state of nature,
6. Even if such a correspondence a(6) could be specified it may be difficult to enforce
ex post. Consequently, the contracting parties must find roundabout ways of implementing
the most desired action-schedule, a(6), such as partial or total delegation of decision
rights (over the future action choice) to one or the other party together with an appropriate
monetary incentive scheme.

Following Grossman-Hart (1986) we model contractual incompleteness by assuming
that the state of nature 6 is impossible or very costly to describe ex ante, so that the ex
ante contract cannot be contingent on 6. Ex post both parties can tell when the state of

1. Throughout the paper we refer to the entrepreneur as he and to the investor as she.
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nature has been realized and we follow Grossman-Hart again in assuming that both
parties can perfectly identify which state 6 has occurred. The latter assumption is mostly
for convenience since it allows us to abstract the analysis from issues of bargaining under
asymmetric information.
However, we depart from Grossman-Hart in assuming that even though contracts
cannot be made contigent on 6 directly, they can be made contingent on a publicly
verifiable signal, s, which is imperfectly correlated with 6. This signal is realized at date
1. In our context there are several natural interpretations of this signal. For example, s
may represent a variable of short-term performance (or profits); alternatively, s may
represent a default or no default event at date 1.
In Section III we also assume that actions are too costly to describe precisely to be
included in the contract. In practice it is generally difficult to specify precisely future
action schedules in a contract. There are exceptions, however. For example, very impor-
tant decisions such as mergers, takeovers, spin-offs, liquidation or continuation decisions
can be described and verified reasonably straightforwardly. Section IV therefore explores
the consequences for control allocation of the introduction of initial restrictions on action
choice.
Finally, we suppose that all monetary returns are verifiable, so that the standard
incentive schemes considered in the Principal-Agent literature are feasible subject to the
constraint that the entrepreneur’s wealth cannot be negative. Given our assumption that
the entrepreneur starts out with zero wealth, this latter constraint will play a crucial role
in the analysis.
For the sake of exposition we shall simplify our problem by assuming that:?
(1) There are only two states of nature: ©® ={6,; 0,}
(2) There are only two actions in the action set: A={a,, a,}, where a, = a*(#,) is
the first-best (choice of) action in state 6, and a, = a*(6,) is the first-best action
in state 6.

(3) There are only two possible outcomes for the signal s in period 1: s € {0, 1}; let
B denote the probability that s =1 given 6.

The observation of the signal, s, only adds information if s is correlated with 6.
Unless otherwise specified we shall assume tHroughout the paper that:

{BgEProb (s=1]6=19,)>}3 3)

B°=Prob (s=1/6=16,) <3’

In other words, when s =1 the posterior probability that the firm is in state 6, is
going up, and when s =0, the updated probability of state 6, occurring is going up. Note
that the distance d(ﬁ, (1,0))=[|1—B*|+|0—B°|] can serve as a measure of the degree of
incompleteness of the ex-ante contract. If this distance is zero then the contract is complete,
since the description of s is a perfect proxy for the description of 6. If it is equal to 1,
s is uncorrelated with 6, so that the degree of incompleteness is the highest possible.

(4) There are only two possible outcomes for the final-period returns: r€ {0, 1}. We

then define y; to be the expected final-period return in state 6, when action g;
is chosen:

y;=E(r/60=6,,a=a)=Prob(r=1/0=0,, a=a).

2. See the previous version of this paper for more complicated and general set-ups: Aghion-Bolton (1988).
3. In other words, a*(8) =arg max, .4 {E(r/a, 0)+1(a, )}, where E(r/a, 0) is the expected realization
of second-period revenue conditional on action a being chosen in state 6.
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Also we denote by [} the private benefits of the entrepreneur in state 8, when action
a; is chosen.
In this simple set-up we have, by definition of the first-best pair of actions (a,, a,):

{ YE+IE> yE+IE

: 4
yb+lb>yg+lb ( )

We shall also assume that gy%+(1—q)ys> K; for otherwise the first-best pair of
actions would not be feasible.

We complete the description of our model by specifying precisely the set of feasible
ex ante contracts and by determining the way in which initial contracts may be renegotiated
(after the realization of #). Note that since ex ante contracts are incomplete there may
be room for Pareto-improving renegotiation once the parties learn the realization of 6.

The set of ex ante contracts includes all contracts specifying:

(i) a compensation schedule for the manager:

We adopt the convention here that all residual returns go to the investor and that
the entrepreneur is compensated with a monetary transfer which is a function of the
realization of the first-period signal as well as the return realization in period 2: thus the
transfer schedule is given by (s, r). The only restriction imposed on this schedule is,
t(s,r)=0. This condition reflects the fact that the entrepreneur has zero wealth. (When
actions are verifiable the transfer may also be made contingent on action choice, in which
case we have t(a, s, r)=0).

(ii) a control allocation rule:

We distinguish between individual control allocations and joint control allocations.
The most general specification of individual control allocations is given by: (ay; a;) €
[0, 17, where a, denotes the probability that the entrepreneur gets the right to decide
what action to choose when the signal realization is s =0 or s =1; ((1—a,) then denotes
the probability that the investor gets control).

Joint ownership allocations are formally defined by:

(mos u1)€[0,1)* and (ug; ut)e[0,11, where ui+puZ>1 for some s={0,1}.*

The terms u! and u’ denote the probability that the investor and respectively the
entrepreneur get a right to choose the future action contingent on the realization of s.
When both get the right of choice simultaneously, the future action must be chosen by
unanimous consent. In case of disagreement the firm is at a standstill; we assume that
the payoff vector in case of disagreement is given by (0,0). The bargaining game over
action choice when both agents get a right of control is specified as follows:

We assume that the entrepreneur makes a take-it-or-leave-it offer to the investor. If
the investor accepts the offer of an action choice proposed by the entrepreneur, this is
the action taken by the firm. If she rejects, the firm is at a standstill and both get a payoff
of zero.

Our formulation of the expost bargaining game looks at an extreme case of ex-post
opportunism on the part of the entrepreneur. We discuss the implications of changing
the bargaining game by shifting the bargaining power more towards the investor in
footnote 7.

4. If we had uf =1-pu! for all s € {0, 1}, then the right to decide over future actions would be exclusive;
in order words we would again be dealing with an individual control allocation, namely the allocation (a,, ;)
where a, = u* for s =0, 1. Joint ownership refers instead to the complementary possibility that both contractmg
parties be simultaneously granted the right to decide over future actions. Such a possibility requires that
wl+u—F>1 for some s.
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In Section IV we consider the case where initial contracts can include action restric-
tions. Then, besides a compensation schedule for the manager and a control allocation
rule, the contract also specifies an action plan. This action plan defines the disagreement
point that applies under joint ownership when both parties get the right to choose the
future action simultaneously but fail to achieve unanimity. The most general specification
of action plans is given by [A,, A,;]1€[0, 1]°, where A, (s =0, 1) denotes the probability of
selecting action a, when the first-period signal realization is s.

Clearly, a typical contract would either specify an individual control allocation rule,
or an action-plan (with a joint ownership rule), but not both, since determining an action
plan ex ante defeats the purpose of allocating control: if everything is predetermined
control becomes vacuous.’

It appears from our description that the only types of contracts that we rule out are
contracts where either the manager’s compensation scheme, the firm’s action-plan and/or
the control allocation rule are contingent on the realization of the state of nature, 6, (or
on the agents’ announcements of 8).° In practice the costs of writing contracts are such
that a typical financial contract contains many more gaps than we impose here. Our aim
here is to show that even a minimum degree of incompleteness in the financial contract
raises issues of control allocation.

When the initial contract is incomplete the possibility may arise that once the parties
learn the true state they may wish to renegotiate the initial contract. We model the
renegotiation game in the same way as the bargaining game over action choice under
joint ownership. We suppose that once 6 is revealed to both parties, the entrepreneur
can make a take-it-or-leave-it offer of a new contract to the investor. If the investor
accepts the offer the old contract is torn up and the new contract is enforced, if the
investor rejects the offer the old contract is enforced. Of course, the investor accepts the
new contract offer if and only if she is made (weakly) better off under the new contract
than under the old.”

III. OPTIMAL CONTROL ALLOCATIONS WHEN
ACTIONS ARE NOT VERIFIABLE

Essentially two types of control allocations can be efficient here. Unilateral control
allocations (where either the entrepreneur or the investor have full control) and contingent

5. It is natural to wonder about the possible co-existence of an incomplete action plan (one specifying
an action choice only for one realization of s) with a control allocation rule (an example of such a contract is
an action plan specifying what action must be taken when s=1 and a control allocation when s=0). Such
arrangements are allowed here and are discussed in section IV. Also, one may wonder what happens if the
contract specifies neither a control allocation rule nor an action plan. We take the convention here that such
a contract is assimilated to joint control, with u{=pui=pus =uf=1.

6. In Appendix 1 we discuss the implications of introducing contracts contingent on the agents’ announce-
ments of the state of nature. We argue that ex post renegotiation together with the presence of a limited wealth
constraint for the entrepreneur make it impossible to achieve first-best efficiency with a so-called Maskin-
mechanism.

7. The bargaining game specified above is such that the entrepreneur has all the bargaining power. One
may wonder to what extent the results we derive later depend on this assumption. It is straightforward to verify
that the general lesson of our paper that the value of the firm is not independent of the initial control allocation
remains valid for any specification of the allocation of bargaining power. For example we can show that a
contract giving all control rights to the investor will not always be first-best and will not always (weakly)
dominate all other forms of control allocation for any given allocation of bargaining power in the ex post
renegotiation game. The main effect of shifting the bargaining power from the entrepreneur to the investor is
to increase the set of parameter values for which full entrepreneur-control is an efficient control allocation.
Intuitively, when the investor is in a stronger position in future renegotiations, she needs fewer additional
protections such as voting rights or security interests.
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control allocations (where depending on the realization of the first-period signal either
the entrepreneur or the investor have control). We explain at the end of this section why
joint control allocations are (weakly) dominated by either unilateral or contingent control
allocations.

We begin by establishing necessary and sufficient conditions under which respectively
entrepreneur control and investor control are first-best efficient. We then establish
sufficient conditions under which contingent control allocations are (first- or second-best)
efficient.

III.A. Entrepreneur control

At date O the entrepreneur makes a take-it-or-leave-it contract offer to the investor
specifying full control for the entrepreneur and a compensation schedule #(s, r). The
best contract (with entrepreneur control) maximises the entrepreneur’s expected payoft
subject to the investor’s individual rationality constraint. This contract is first-best efficient
if and only if it implements the first-best action plan (possibly after renegotiation).

Before proceeding it is useful to note that since second-period returns can only take
two values (0 or 1) there is no loss of generality in restricting attention to affine transfer-
schedules of the form:®

t(s,r)=(t(s,1)—t(s,0))r+t(s,0)=1t,- r+t.

Consider now an arbitrary compensation schedule ¢,-r+t,. With this incentive-
scheme the entrepreneur chooses actions in respectively 6, and 6, to maximise his expected
payoft:

aE(oi’ S)Earg maxa]eA {ts‘y]"'" t;+ l;}(l=g’ b)(j=g’ b)

The entrepreneur’s preferred action a”(6;; s) may in general differ from the first
best action a*(6;). There is then scope for renegotiation.

To see how renegotiation affects the final outcome suppose that ¢, and ¢, are such
that without renegotiation the entrepreneur prefers to choose a, when s =1 and a, when
s =0 irrespectively of the realization of 6. Then there is scope for renegotiation when
s =1 and the realized state is 6, or when s =0 and the realized state is 6,.

Consider first renegotiation in the event (6,, s =1). In the absence of renegotiation
the investor’s payoff is yZ(l —t,)—t}. The entrepreneur’s equilibrium renegotiation offer
thus provides the investor with this payoff and the entrepreneur’s return under renegoti-
ation is given by

et+1p) —ys(1—1)+ 1

This payoft is strictly greater than y} - ¢, + t| + 12, since by assumption yj+ 15> y2+12.
The initial contract will therefore be renegotiated in the event (6,; s =1), so-that the
first-best action in state 6, is always selected. In the event (6, ; s =0) renegotiation takes
place in exactly the same fashion and the first-best action in state 6, is always selected.
In other words, when the entrepreneur has full control, ex post renegotiation guarantees that
the first-best action is always implemented.

It seems that we have identified a simple solution to our problem: give full control
to the entrepreneur and that’s that. Unfortunately this solution is not always feasible,
for when the entrepreneur has full control, the investor may not obtain a high enough

8. When re {0, 1}, we always have:
t(s, r)=(t(s,1)—t(s,0))r+1(s,0).
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expected return from her investment. True enough, renegotiation guarantees that there
are no ex post inefficiencies but all the gains from renegotiation go to the entrepreneur.
The expected size of these gains may be so large that the investor’s ex ante individual
rationality constraint is violated.

There is, however, one obvious case where entrepreneur control is efficient and
feasible. This is when the entrepreneur’s objectives are perfectly in line with the social
objectives. Then the first-best action plan can be implemented without renegotiation in
equilibrium. Feasibility is then guaranteed since the problem of excess dissipation of
rents through renegotiation does not arise in this case. Proposition 1, below, states this
result.

Proposition 1 If private benefits | are comonotonic with total revenues (y +1), that is,
if 15> 15 and I} > l;’, then entrepreneur control is always feasible.

Proof. If private benefits are comonotonic with total revenues, then it suffices to
choose (s, r) =t for all s and all r, for then the entrepeneur chooses the first-best action
in each state.

Indeed, the incentive constraints for the selection of the first-best action, are then
given by:

t+IE>t+1f
12> t+18.

And these are verified by assumption for all ¢t=0.
The constant ¢ can then be chosen so that qy8+(1—q)ys)—t=K; a transfer =0
satisfying this equation exists since by assumption we have gy3+(1—q)y;> K. |

In the case where private benefits are not comonotonic with total revenues, the
feasibility of entrepreneur control is no longer guaranteed. Indeed, the first-best action
plan can be implemented, in this case, only if the entrepreneur gets a sufficient share of
monetary returns (either directly through the transfer schedule specified in the initial
contract or indirectly through ex post renegotiation) to induce him to choose the efficient
action in every state. But this requirement may be impossible to reconcile with the
requirement of providing the investor with an adequate expected return. To see this,
suppose, without loss of generality, that I; < IZ. Under this configuration of payoffs, the
entrepreneur’s private benefits are not comonotonic with total revenues; Proposition 2
below establishes that for high values of K entrepreneur control is not feasible in this
case. In order to state this proposition we define

A" =(yp+1)—(yg+lg) and Ay=yi—y;.
(By assumption, both A” and A;’ are strictly positive.)
m=[g yi+(1-q) yp]-A°/A]
m=q yit(1-q) y;
m=q-[B% yi+(1-B%) yi-A°/AV]
+(1-q)-[B" yg+(1-B")- y5-A°/A]].
Proposition 2  Entrepreneur-control is feasible and implements the first-best action plan,

if and only if max(w,, m,, m)= K. Thus, if the set-up cost, K, belongs to the non-empty
interval [max(,, 7, m), qyi+(1—q) yb], entrepreneur control is not feasible.
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Proof. See Appendix 2. |
The following numerical example illustrates the main points.

Example. Assume that the two states of nature 6, and 6, occur each with probability

1/2, and take the following numerical values for the parameters:
in state 6,, let y§=100; I§ =150; y§=200; I§=0,
in state 6,, let yp=50;1;=0;y>=0;I>=49.

Note that private (non-verifiable) returns are not comonotonic with total revenues.
There are three different types of ex ante contracts to consider. Those contracts that are
renegotiation-proof and two types of contracts that allow for renegotiation in equilibrium.
In the set up of this example (and more generally whenever private benefits are not
comonotonic with total revenues) we can restrict attention to compensation schemes such
that ¢, =0 and ¢, =1: When ¢t > 0 the contract can be improved by lowering ¢, (this leaves
the incentive constraints unaffected and relaxes the individual rationality constraint).
When ¢, > 1, the entrepreneur may be induced to choose the inefficient action in state 6,.
Then by lowering f,, both incentive constraints for the implementation of the first-best
action plan can be met and the individual rationality constraint is relaxed. Thus, we shall
restrict attention to proportional sharing rules:

t(s, r)=t, - r, where t,=1.

(1) Renegotiation-proof contracts

Such contracts must give the entrepreneur a sufficiently large share of verifiable
returns for him to choose the first-best action a, in state 6, (with ¢, =1, the entrepreneur
always chooses a, in state 6;). Specifically, we must have:

t,oyo+lh= ts-y§+ l;’ or t, =49/50.
The investor’s expected payoff is then maximized for t, =49/50, all s. Her correspond-
ing payoff is equal to:
m=1/2-1/50-100+1/2-1/50-50=3/2.

(2) Contracts with full renegotiation in state 6,

These contracts specify such low transfers that, no matter what the realization of s,
the entrepreneur prefers a, to a, in state 6,. Within this class of contracts, the investor’s
expected payoff is maximized for ¢,= ¢, =0. This induces the entrepreneur to choose
action a, in both states 6, and 6,. The corresponding payoff for the investor is then:

m,=1/2-100+1/2-0= 150, since the entrepreneur has all the bargaining power in the
renegotiation phase. Thus, renegotiation-proof contracts are strictly dominated by con-
tracts which involve full renegotiation in equilibrium when K € (3/2; 50). For those values
of K the former contracts are not feasible while the latter are. (If K € (50, 75), no contract
from those two classes is feasible).

(3) Contracts involving partial renegotiation in state 6.

These are contracts where, say, t, is too low but ¢, is high enough to induce the
entrepreneur to choose a,. The investor’s expected payoff is maximized within this class
of contracts for ¢, =0; t,=49/50. Renegotiation takes place in state 6, only when s =1.
The investor’s payoff is then given by:

sy =1/2[BE 100+ (1— B%)(1—49/50)-100]
+1/2-[B”-0+(1-B%)(1—-49/50)-50]
=50B85+1-B5+((1-%)/2).
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Note that for 8% sufficiently close to 1 and B° sufficiently close to zero, we have:
3> 50 = 7,. Intuitively, by setting ¢,= 49/50 instead of ¢, =0, the investor gives up little
surplus in state 6, when B# is close to 1; but in state 6, the investor can avoid dissipating
rent through renegotiation (when 8° - 0). The benefit of avoiding renegotiation (partially)
is then larger than the cost. Given that ;> 50, there are values of K (K € (50, 7r3)) such
that only contracts with partial renegotiation are feasible).

Remark. This example reveals that renegotiation-proof contracts can be strictly
dominated by contracts allowing for renegotiation in equilibrium. To make sure that the
entrepreneur always chooses the first-best efficient action without renegotiation he must
get a large fraction of the monetary returns of the project. But this may leave the investor
with too small a fraction of the returns to cover the initial costs, K. A contract allowing
for some renegotiation could provide the investor with a higher expected return, even
taking into account the fact that all the renegotiation-gains go to the entrepreneur, since
allowing for renegotiation means that the transfers to the entrepreneur, ¢, can be lowered
so that the investor gets a higher payoff in those events where there is no renegotiation.
It is somewhat surprising that when a renegotiation-proof contract is dominated by a
contract allowing for renegotiation, it is not the case that the contract should go for
maximum renegotiation. The reason for this outcome is that the entrepreneur has all the
bargaining power in the renegotiation phase, so that he may extract too high a surplus
when there is maximum renegotiation.

To summarize, when the entrepreneur’s private benefits are not comonotonic with
total benefits it may not be feasible to implement the first-best action plan (with
entrepreneur control) without renegotiation in equilibrium. Moreover, when there is
renegotiation a contract with entrepreneur-control may not be feasible since the
entrepreneur may appropriate an excessively large fraction of the project’s returns through
the renegotiation. In this case the investor is willing to invest in the project only if she
gets some protection against the entrepreneur’s future opportunistic behaviour. The next
sub-section examines the opposite extreme of entrepreneur control where the investor
has full protection against the entrepreneur’s opportunistic behaviour.

II1.B Investor control

Under investor control ex post renegotiation typically does not guarantee that the first-best
action is always implemented. When the initial contract induces the investor to choose
an action other than the first-best action, there is room for Pareto-improving renegotiation,
but renegotiation may not take place if the entrepreneur’s wealth constraint prevents him
Sfrom compensating the investor for choosing an action which yields a lower expected monetary
return. Before we illustrate this point by means of an example, we state the obvious result
that when the investor’s objective is perfectly in line with the social objectives the
implementation of the first-best action plan is feasible under investor control.

Proposition 3. When monetary benefits are comonotonic with total revenues, (y5> y§
and y)> yZ) the first-best can be achieved under investor control.

Proof. Consider any contract (with investor control) with a proportional sharing-rule
t(s, r) = t-r. With this transfer rule the investor chooses a, in state 6, since she then gets:
7 (ag)=(1-t)y§>(1-1)y§=m*(a,).

Similarly, the investor chooses a, in state 6,.
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Now it suffices to choose t so as to make the contract individually rational for the
investor, which is always possible when qy3+(1—q)ys>K. |

When monetary benefits are not comonotonic with total revenues, we show that, due
to the entrepreneur’s wealth constraint, investor control may not implement the first-best
plan of actions. To see this, suppose without loss of generality, that y$<y%. For the
same reasons as before, we can restrict attention to contracts where ¢, =0 here. Then the
investor does not take the first-best action a, in state 6, in the absence of renegotiation
unless ¢, =1, since (1—t,)y$<(1—1,)y. In order to induce the investor to switch from
a, to the ﬁrst best action a, (when ¢, =1), the entrepreneur must renegotlate the initial
contract and offer a cut in his monetary transfer; the new transfer, ts, must then satisfy:

(1-2)ys=(1- 1)y}
or

,=1-(1—1,)(¥5/55). (5)

Clearly, if the ratio y§/y% is large and/ or the entrepreneur’s initial share ¢, is small,
the entrepreneur’s wealth constraint, f,=0, is violated; in other words, when y§/ yeis
large and/or t, is small, the entrepreneur’s wealth constraint prevents him from offering
a Pareto-improving contract to the investor. It follows from (5) that investor control
implements the first-best outcome after renegotiation in state 6, if and only if the initial
compensation scheme, ¢, specified in this contraact is such that there exists 7,=0 satisfying
(5), or equivalently: t,=1—y%/y$.

The next proposition follows immediately from this observation.

Proposition 4. When monetary benefits are not comonotonic with total returns, a
necessary and sufficient condition for the first-best action plan to be feasible under investor

control is: w,=(qy3+(1—q)yp)-y3/y§= K
Proof. See above. ||

Thus, if the second-best action, a,, yields substantially higher monetary returns than
those generated by the first-best action, a,, then any transfer-scheme satisfying the
investor’s individual rationality constraint would not leave the entrepreneur with enough
wealth to induce the investor to choose the first-best action after renegotiation.

As an illustration consider again the numerical example introduced earlier, where
y5=50 and y$=100<y§=200. For these parameter values the first-best action plan
cannot be implemented under investor control whenever K >(1/2-200+1/2-50)-1/2=
62-5.

We shall now establish that in situations where neither private benefits nor monetary
returns are comonotonic with total revenues, there are circumstances where contingent
control allocations strictly dominate both entrepreneur and investor control.

II1.C Contingent control

When entrepreneur control is not feasible and investor control does not achieve the
first-best outcome an intermediate control allocation where the entrepreneur gets control
contingent on some realizations of s and the investor gets control for the other realizations
of s may dominate both unilateral control allocations. We know from Propositions 1
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and 3 that one of the two unilateral control allocations achieves the first-best whenever
monetary or private benefits are comonotonic with total benefits. Therefore, contingent
control may dominate both unilateral control allocations only when neither monetary
nor private benefits are comonotonic with total benefits. We consider this latter case here
and thus assume that y4 <y§ and I3 <I}.

For these parameter values, the first-best action is selected under investor-control
only in state 6, (irrespectively of the realization of s) and under entrepreneur-control
only in state 6, (again, for all s). If control could be made contingent on 6 an obvious
candidate for efficiency would then be to give control to the entrepreneur in state 6, and
to the investor in state 6,. But control can only be made contingent on the realization
of s. Nevertheless, if s is sufficiently well correlated with 6 a contingent control allocation
where control is allocated to the entrepreneur when s =1 and to the investor when s =0
may approximate the first-best outcome. If, in addition, the conditions in Propositions
2 and 4 are violated (for these parameter values) so that entrepreneur control is not
feasible and investor control does not achieve the first-best, then the contingent control
allocation described above may dominate both unilateral control allocations. We establish
this result formally in this sub-section.

Consider a contract with the above contingent control allocation and with a transfer
schedule such that #(s, r) =0 for all s and r. This contract induces the following action
plan in the absence of renegotiation:

a, ifs=1

in state 0,, a= i
g {ab ifs=0

in state 6,, a _{ag ifs=1
” a, ifs=0
Given that the entrepreneur obtains all the rents from renegotiation, the investor’s
expected return from this action plan is given by:

me=q-[B* y5+(1-B%) - y§1+(1-q)[B" yz + (1-B") yi]. (6)

When B%-1 and B® -0, 7, approximates the first-best expected monetary return,
qvé+(1—q)y}. Therefore, in the limit we have 7.> s, and m,. When 8% -1 and 8”0,
73 may also converge to the first-best payoff; the above argument is thus not adequate
to establish that 7. > 7;. However, when calculating the diffrence 7. — 73 one obtains:

me—m3=q(1-B5)yi—yi-A°/8;1+(1-q)(1-B°)[1-A"/A}1ys.

Now A"/A;’< 1, since I5 < lg; moreover y5 <yf. so that 7.> ;.

Thus, when 8%~ 1 and B® -0, there exist values of K for which contingent control
is feasible but entrepreneur control is not.

It remains to show that contingent control dominates investor control in those
circumstances. Consider the limit case where 8% =1. Suppose in addition that the
condition 7,= K in Proposition 4 is violated. Then, investor control achieves action a,
in state 6,, so that aggregate payoffs under investor control are bounded away from the
first-best aggregate payoffs (this is also true for 8% <1 but close to one). Now, under
contingent control, as 81 and B”-0, aggregate payoffs converge to the first-best
aggregate payoffs so that the contingent control allocation strictly dominates investor
control. We summarize our discussion in the proposition below:

Proposition 5. When neither monetary nor private returns are comonotonic with total
benefits there are values of K such that:
(i) entrepreneur control is not feasible
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(ii) investor control is not first-best efficient
(ili) both unilateral control allocations are dominated by the contingent control allocation
(@0=0; &, =1) when (8%, ) > (1,0).

Proof. See above. |

As pointed out earlier, the contingent control allocation considered here can be
interpreted as a control allocation associated with debt financing. If the first-period signal
represents a default-no default event, then we have described a control allocation where
the entrepreneur gets control as long as he does not default on his debt obligations but
the creditor gets control in the event of default. Our model thus sheds new light on the
optimality properties of debt. Previous authors have emphasized the signalling role of
debt (Ross (1977) and Myers-Majluf (1984)), the role of debt in facilitating monitoring
(Townsend (1979)) and Gale-Hellwig (1985)), the commitment value of debt (Grossman-
Hart (1982)) and Jensen (1986)), or the value of debt in getting the firm to pay out its
returns on past investments (Hart-Moore (1990) and Bolton-Scharfstein (1990)). Here
the value of debt arises from the control allocation it induces. It allows the entrepreneur
to reap some private benefits and at the same time it gives adequate protection to the
investor. By giving control to the investor when s =0, the debt contract can limit the
extent of rent extraction through expost renegotiation. At the same time, when s = 1, the
investor cannot prevent the entrepreneur from obtaining his private benefits. Section V
discusses the relative merits of other capital structures in the context of our model at
greater length. We close this section with a brief discussion of joint-ownership.

In our model, joint ownership is always (weakly) dominated by either unilateral or
contingent control. The reason for this is that joint ownership exacerbates ex post hold-up
problems to the extent that either party can always threaten to veto any action choice
and thus force the firm to a standstill. As a result ex post negotiation rents are typically
larger under joint ownership than under any other control allocation. Given our
specification of the ex post bargaining game all these rents go to the entrepreneur so that
completely joint ownership is never feasible in our model (the equilibrium expected
returns of the investor are zero in this case). As for partial joint ownership (where either
w!or uf are different from zero and one) it is (weakly) dominated by control allocation
such that in all events where control is joint (under the partial joint ownership rule) the
entrepreneur gets full control, for in those events the same equilibrium actions are chosen
under both control allocation rules but the renegotiation rents are smaller when joint
control is replaced by entrepreneur control.’

In the next section we explain that when the initial contract can pre-specify an action
plan the notion of joint control essentially becomes vacuous.

IV. OPTIMAL CONTROL ALLOCATIONS WITH VERIFIABLE ACTIONS

In situations where actions are verifiable, the initial contract can specify transfers con-
tingent on actions taken and can set restrictions on the action set from which future

9. Another reason why joint ownership is typically inefficient here is that the respective positions of the
entrepreneur and the investor are extremely asymmetric: the investor provides the funding and the entrepreneur
runs the firm. In a more symmetric situation where each agent’s financial contribution is similar and where
each agent participates in the management of the business (so that each gets a share of the private benefits),
joint ownership may well be the most efficient arrangement. In such situations it is likely that each agent’s
bargaining power is more evenly distributed so that joint ownership ensures that each gets an approximately
equal share of the benefits. This may be one reason for the widespread use of partnership arrangements in
professional activities.



AGHION & BOLTON FINANCIAL CONTRACTING 487

actions can be selected. From the point of view of the investor, these are new instruments
available to limit ex post opportunistic behaviour by the entrepreneur. If those instruments
are available, it may become redundant for the investor to obtain control rights to protect
her interests. We show here that introducing restrictions on the action set may indeed
reduce the entrepreneur’s future renegotiation rents, but this does not necessarily mean
that the investor can now do without control rights. In fact, we begin by showing that
in our set-up where the choice is only between two actions, the additional instrument of
restricting the action set from which future actions can be chosen is redundant, so that
the control allocations that are potential candidates for efficiency are the same as those
in the previous section. However, when the action set comprises more than two actions,
we provide an example where ex ante action restrictions improve the overall efficiency
of the contract. In sum, this section illustrates that it is optimal to use action restrictions
in conjunction with control rights.

Proposition 6. When A ={a,, a,}, any investment contract with some ex ante action
restriction is (weakly) dominated by either a unilateral or a contingent control contract
without action restrictions.

Remark. Note that when the initial contract can predetermine a future action-plan
contingent on the realization of s, any additional allocation of control rights becomes
redundant (even if there is ex post renegotiation).

Therefore, we need to show that:

(i) a contract with a predetermined action plan is dominated by a contract specifying
control rights and no action restrictions,

(ii) that partial action restrictions are unnecessary.

As mentioned above, when actions are verifiable the monetary transfer to the
entrepreneur may also be contingent on the action choice: Let t(a, s, r) =0 denote such
a transfer where a is the action chosen by whoever is in control. As in the previous case
with unverifiable actions, given that second-period returns can only take two values (0
and 1), there is no loss of generality in restricting attention to affine transfer rules such that:

tla,s,r)=ty, r+t,.

We shall concentrate our attention on the case where private benefits are not
comonotonic with total returns (otherwise, any investment contract is (weakly) dominated
by entrepreneur control without any action restriction); there is then no loss of generality
in assuming that t;, =0. We denote by t,, (respectively t,) the entrepreneur’s share of
monetary returns when action a, (resp. a,) is taken and s is the realization of the
first-period signal.

What is the main difference then between a contract specifying contingent or unilateral
control and a contract with a predetermined action plan (from which the contracting
parties may renegotiate away in the future)? The latter governance structure specifies a
status-quo action plan directly, while the former governance structure specifies such a
plan only indirectly as a result of the anticipated optimal choice of action by the party
in control.

We know that in state 6, for example, the entrepreneur always prefers to choose a,
and the investor always prefers to choose a, (given any ex ante transfer scheme such
that ¢, =1 for all s). Why then is there any difference in outcomes between a contract
that specifies a, if s = 1 and a, if s =0, and a contract specifying control to the entrepreneur
if s =1 and to the investor if s =0? There is indeed no difference in state 6, when s =1
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and in 6, when s =0. But when s =1 in state 0, it may be the case that under contingent
control the entrepreneur prefers to choose action a, if t,, is sufficiently high, while the
predetermined action would be a, in this event. (Similarly, when s =0 in state 6, it may
be the case that the investor prefers a, if t,, is sufficiently high, while the predetermined
action would be a,). The induced status-quo action plan under contingent control in
respectively states 6, and 6, then is:

a;, ifs=1

] ; and a,(60,) = a, for all s, 7
a, ifs=0

as(03)={

while under joint ownership the status-quo action plan is

a, ifs=1

as(og)=as(0b)={ (8)

ay ifS'-:O.

It thus appears that one can specify more flexible status-quo action plans under
contingent control than under predetermined actions. This added flexibility is welfare
improving here since it results in less frequent renegotiation.

Proof of Proposition 6. First, note that when either private benefits or monetary
returns are comonotonic with total returns, entrepreneur or investor control are first-best
efficient and therefore (weakly) dominate any contract with initial action restrictions. In
all other cases, the general argument relies on showing that the entrepreneur’s renegotiation
rents are smaller under a contract with contingent control and no action restrictions.

It suffices to consider the case where y&<y§ and I} <I} and, given the linearity of
the contracting problem with respect to monetary returns, to show that a contract with
the prespecified action plan (A, =1, Ao=0) is dominated (weakly) by a contract with
contingent control and no action restrictions. Thus, consider a contract specifying an
initial plan such that a, is chosen when s=1 and a, is chosen when s =0. It is easy to
see that this contract is (weakly) dominated by the following contract with contingent
control and no action restrictions:

(a) a;=1 and a,=0.

(Allocating control to the entrepreneur when s =1 and to the investor when s =0.)

(b) fy=15=0, s€{0,1}.

(We derniote by t,, the transfer schedule specified in the contract with prespecified
action plan.)

In the absence of renegotiation, both contracts would induce action a,, when s =1.
In the event (6,, s =1) where action a, is inefficient, the contract with prespecified action
plan yields a renegotiation rent to the entrepreneur of R{"=yp—y5(1—1t,,), which is
clearly greater than the renegotiation rent R{* = yﬁ—yg under the above contingent
control contract without action restrictions.

Similarly, in the absence of renegotiation both contracts would implement action a,
when s=0. In the event (6,,s=0) where action a, is inefficient the contract with a
pre-specified action plan yields a renegotiation rent to the entrepreneur equal to Ry =
y&—y£(1—ty,) which is larger than Rg" =yg— y§ under the contingent control contract
without action restrictions. Therefore, in all events, the contract with the pre-determined
action plan specified above is (weakly) dominated by a contract with contingent control
allocation and without action restrictions. One can appeal to similar reasoning to show
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that entrepreneur control or investor control contracts with partial action restrictions are
weakly dominated by unilateral or contingent control contracts without any action
restrictions. This establishes the Proposition. ||

Remark. The redundancy of action restrictions established in Proposition 6 depends
on the restriction of our model to an action set with only two actions. In more general
settings, where the action set comprises more than two actions, control allocations without
any action restriction are more likely to provide large renegotiation rents to the
entrepreneur. This, in turn, can make it harder to meet the investor’s ex ante individual
rationality constraint than if some (partial) action restrictions had been specified in the
initial contract.

We shall briefly illustrate this point with the following example: suppose that the
action set contains three actions, A={a,, a,, a.}, where a, and a, are respectively the
first-best actions in states 6, and 6, and a, is a Pareto-dominated action in both states.
Specifically, suppose that y°=0and I =y, + I, — 8, so that action a, provides high private
benefits to the entrepreneur even though it is sub-optimal in state 6,. Then a contingent
control contract such that control is given to the entrepreneur when s =1 would, in the
absence of any action restriction, induce the entrepreneur to choose action a, instead of
a, or a, in event (6,, s =1). (Provided § is sufficiently small, this would be true for any
s =1).

Now, if the status-quo action is a. in the event (6,, s = 1), the investor must abandon
all of the monetary returns to the entrepreneur so as to renegotiate away from the inefficient
action a. to the first-best action a,. If instead an action restriction banning a, had been
included into the otherwise identical contingent control contract, the investor could have
guaranteed a status-quo monetary return of min ( yo(1—tp), yZ(l ~t,,)) in the same event
(0, s =1). There are thus values of K for which the first-best could only be implemented
once the above action restriction has been introduced in the initial contingent control
contract.

More generally, when actions are verifiable ex post, one should expect to see
contractual arrangements with both control allocations between the two parties and action
restrictions. First, for a given control allocation, prespecifying some action-restrictions
in the initial contract can reduce ex post opportunism on the entrepreneur’s side and
thus make it easier to satisfy the investor’s ex ante individual rationality constraint.
Second, allowing some scope for control can improve upon a contract with a fully
prespecified action plan, to the extent that it permits more flexible status-quo actions and
thereby reduces the likelihood of future renegotiation.

Our earlier analysis of entrepreneur control, investor control, and (strictly) contingent
control can thus be extended to the case where actions become verifiable. It is easy to
extend Propositions 1, 3 and 5 to the case where actions are verifiable. The fact that the
compensation scheme ¢ is also contingent on the action choice has the effect of relaxing
the necessary and sufficient conditions stated in Propositions 2 and 4. However, it remains
true that when neither private nor monetary returns are comonotonic with total revenues,
there exist values of K sufficiently close to gy%+(1—q)y} such that neither entrepreneur
control nor investor control can both be feasible and implement the first-best action plan.
When, in addition, the signal s is sufficiently well-correlated with the state of nature, then
contingent control dominates again unilateral control.

The basic reasonings are the same as in the non-verifiable actions case. The
entrepreneur’s wealth constraint is again crucial and although it can be more easily
circumvented with transfer schedules contingent on actions, these are not sufficiently
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effective to make control redundant. We can thus account for the existence of financial
contracts that combine control allocations and action restrictions, such as debt-contracts
with covenants, which are common in practice.

V. INTERPRETATIONS AND CONCLUSIONS

We have developed a highly stylized model where, as a result of contractual incompleteness
and wealth constraints, not all potential conflicts of interest between the entrepreneur
and the investor can be resolved through ex ante contracting. In this model it therefore
matters who controls the firm. We have shown that different control arrangements or
governance structures are efficient for different values of monetary returns and private
benefits.

In this section we wish to illustrate and discuss at greater length the general theme
of this paper that the problem of selecting an efficient governance strcuture is closely
related to the problem of selecting an adequate financial structure for the firm.

Thus, when it is optimal to give full control to the investor, the firm should finance
its investment by issuing voting equity. Since the investor finances the entire project she
gets most or all of the shares and thus obtains full control of the firm. Note that an
alternative arrangement would be for the entrepreneur to become the employee of the
investor. Ifitis best to give full control to the entrepreneur the firm should issue non-voting
shares (preferred stock). If joint ownership is the most efficient arrangement, the
entrepreneur and the investor should raise the necessary funds by setting up a partnership
or a trust where decisions are taken through unanimous consent. Finally, if it is efficient
to allocate control contingent on the realization of the signal, s, then other financial
instruments must be considered among which are ordinary debt, convertible debt and/or
warrants, and convertible preferred stock.

It is worth being somewhat more explicit than we have been so far about the signal,
s. A natural signal of the firm’s future profitability (and more generally of the state of
nature the firm is in) is first-period project returns. Our model can easily be modified to
accomodate first-period returns (see an earlier version of this paper, Aghion-Bolton
(1988)). When first-period returns are introduced, efficient contracting requires that all
of these returns go to the investor since this relaxes the investor’s individual rationality
constraint. Then, if first-period expected returns are not high enough to cover the investor’s
initial outlays the analysis is identical to that carried out here. As an illustration, consider
the most plausible scenario where low first-period revenues (s =0) indicate that the firm
is likely to be in state 6, and high first-period revenues (s =1) that the firm is likely to
be in state 6, ; then if it is efficient to allocate control to the entrepreneur when s =1 and

‘to the investor when s = 0 the firm should issue an ordinary debt contract with a repayment
of 1 in period 1. This repayment can only be met by the entrepreneur if s =1, in which
case he retains control; otherwise he is forced to default on the debt and to hand over
control to the investor. Thus, debt financing is a natural way of implementing contingent
control allocations of a particular kind. The ability for the entrepreneur of retaining control
is contingent on meeting the debt obligations. If the entrepreneur defaults or goes bankrupt
he must abandon his control rights to the investor. The latter can then choose her most
preferred action or get the entrepreneur to bribe her into choosing the first-best action.
Viewed in this light, default and bankruptcy are not synonymous with liquidation. They
can result in either reorganisation or liquidation. More specifically, let action a, be
liquidation and action a, be continuation. Then, if the entrepreneur defaults in state 6,,
the investor liquidates the firm (under the assumptions of Proposition 6). If, however,
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the entrepreneur defaults in state 6,, then the investor either liquidates (if renegotiation
to the first-best action a, is not feasible) or the entrepreneur and the investor reorganise
the firm (reorganisation here simply involves a restructuring of claims).'’

While this representation of default and bankruptcy is familiar to practitioners and
bankruptcy lawyers, this is not the way bankruptcy has been represented in the existing
finance and economics literature (a notable recent exception is White (1984)).

Debt is by no means the only way of implementing contingent control arrangements.
A few other examples come immediately to mind, such as venture capital and, of course,
all convertible securities. It is worth pointing out that convertible preferred stock and
convertible debt do not implement the same contingent control structures as debt. For
instance, if it is efficient to allocate control to the entrepreneur when first-period revenues
are zero and to the investor when these returns are high, then the firm might issue
convertible preferred stock (or a combination of preferred stock and warrants). With
such a financial arrangement, conversion would only take place if the firm’s return
prospects improve (i.e. when s = 1), so that the entrepreneur would have to share or give
up control only if the firm’s future profitability suddenly increases. It is often argued
that convertible securities are a cheap way for fast growing firms to raise funds since it
allows investors to share the potentially high returns generated by the firm’s investments.
Our model suggests another advantage of those securities in terms of control allocation.
It may be the case, for instance, that incumbent management performs well when the
firm is small, but that it may not be able to handle a much bigger firm. In this case,
financing through convertible securities may enable the investors to take control in those
contingencies where the firm grows large.

While clear analogies can be drawn between the governance structures described
earlier and financial arrangements observed in practice, it is less clear how our results
about optimal revenue sharing relate to standard financial contracting practices. For
example, when we consider contingent control structures, we find that when the investor
gets control she does not necessarily get all the monetary return. This does not square
well with the standard representation of a debt contract where the creditor gets all the
residual claims after default or bankruptcy. This discrepancy is not as troublesome as it
may at first appear, for in practice it is often the case that even after default the debtor
manages to obtain a net positive return. There is some evidence that in bankruptcy the
absolute priority rule is not in general strictly implemented (see Franks and Torous
(1990)). Moreover our optimal contracts are of the form that when the creditor does not
have control she does not get a flat repayment, but instead she gets a fraction of revenues.
This is perfectly compatible with a financial arrangement where the creditor holds
debt-claims with warrants attached in sufficiently small numbers that when the warrants
are exercised, the entrepreneur still retains control.

To conclude, this paper provides a complete characterization of the efficient govern-
ance structures for all possible values of the parameters y and L Basically, three types
of efficient governance structures emerge from our analysis (entrepreneur control, investor
control, contingent control).

Each of these governance structures is associated with a standard financial structure.
Using a terminology introduced by Myers, our characterization can be described as a
pecking-order theory of governance structures: it is always best to start first with
entrepreneur control if that is feasible. If, however, entrepreneur control does not

10. In an extended version of our model with more than two actions, reorganization in the absence of
renegotiation simply corresponds to the investor choosing as his most prefered action some third alternative

a,£ (a,, ).
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sufficiently protect the investor’s claims, one should go for contingent control. Finally if
that is still not enough to protect the investor’s interests, one wants to give full control
to the investor. This ordering of governance structures corresponds to the following
ordering of financial contracts: first, try non-voting equity; if that doesn’t work, try to
share ownership by issuing some but not all voting shares to outside investors and/or
issue debt; finally, give away all the control rights to the investor by raising all funds in
return for voting-equity.

Of course, this simple characterization was obtained in a model with only two states
and only two actions. The advantage of restricting attention to such a simple setting is
that the necessary and sufficient conditions establishing the optimality of a given govern-
ance structure are simple to express. Moreover, the general economic principles underly-
ing our results emerge very clearly in this simplified setting. We wish to emphasize that
these principles remain valid in a more general setting with an arbitrary number of actions
and states, and that the efficient governance structures identified here will continue to be
efficient in the general setting under particular conditions (such as comonotonicity). The
cost of restricting ourselves to a two-state two-action setting is that we thereby eliminate
other potential types of governance structures as possible efficient arrangements.

For example as we hinted at in Section IV above, in a more general setting, one may
want to set up a governance structure where the entrepreneur has full control over most
actions but where, at the same time, the investor has the option to enforce (or prevent)
the choice of other actions. Debt covenants and other contractual clauses in debt contracts,
can implement such governance structures, so that the more general setting may lead to
a theory accounting for the observed complexity of debt contracts. Many other dimensions
are worth exploring, particularly those concerning multiple investors and the exchange
of financial contracts on the capital market. Our future research efforts will be devoted
to some of those issues.

APPENDIX 1

In a seminal paper, Maskin (1977) has shown that in situations where the state of nature is observable but not
verifiable, one can improve efficiency by making final allocations contingent on the agents’ announcements of
the state of nature. Such mechanisms are ruled out here, partly because we think that there are substantial
transaction costs in implementing such mechanisms. We explain here that even when one takes the opposite
view that such mechanisms are costless to implement, they do not in general achieve first-best efficiency (even
if one does not require unique implementation), so that the question of how to allocate control does not become
irrelevant once one allows for such mechanisms. The basic reasons for which so-called Maskin schemes do
not achieve first-best efficiency here are related to the presence of wealth constraints (for the entrepreneur) and
to ex post renegotiation.
Formally, the problem of implementation in our set up can be formulated as follows:
Let F: H-> AX R, be the outcome function to be implemented. F is defined as follows:

F(6,)=(a,,t,) and F(6,)=(ap, 1),

where g(1-1¢,)y5+(1—q)(1— )iz K

(In other words, the investor’s IR-constraint is satisfied for the first-best pair of actions (ag, ap)).

A Maskin mechanism is defined as follows: for any pair of announcements (6, 6,) by respectively the
entrepreneur and the investor, the mechanism specifies:

—an action selection a(6g, 6,;)
—monetary payoffs for respectively the entrepreneur and the investor which we denote as follows:

1(6g, 6,)y[a(6g, 6,)/6120
and
(1= 1(6g, 6,))y[a(6g, 6,)/ 61— K (6, ;).

where 6 denotes the true state of nature.
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A Maskin-mechanism implements the first best if and only if the following set of conditions is satisfied:
a(b,, 0,)=a,; a6y, 6,) =a,;
t(6,, 0,)=1t,;t(6,, 0,)=1,, and
in state 6, :
1 yE+1E=1(6,, 6,) - yla(6y, 6,)/ 0,1+ 1[a(6,, 6,)/6,];
(1-1)yE=(1-1(8,, 6,))y[a(6,, 6,)/ 6,1 K (6, 6,);
in state 6, :
0, yi+15Z1(0, 6,)- y[a(6y, 6,)/ 6,1+ 1La(6y, 6,)/ 6,1
(1=1,)y; 2 (1-1(6,, 6,))y[a(6,, 6,)/ 6,]1— K (65, 6,).

Notice that without ex post renegotiation, one can easily find a Maskin scheme implementing F(6). For
example, set K(0,, 6,) = K(6,, 6,) =+, t(6,, 6,) = t(8,, 6,) =0 and a(8,, 6,) = a(6,, 6,) =0.

But if one allows for ex post renegotiation, the outcomes specified by the mechanism above when the
two agents announce a different state (6 # 6,) will not be implemented since they are ex post inefficient. We
will now give an example where, with ex post renegotiation, there does not exist a Maskin scheme implementing
the first best.

Example. Let yS=0<yf;I2>15;  yb=0<yb; IL=R+y}—¢

An arbitrary Maskin mechanism as defined above gives rise to the following outcomes as a function of
(6g, 0,) after renegotiation:
—for (8,, 6,) and (6,, 6,) the equilibrium payoffs (after renegotiation, using the bargaining solution
specified in the text where all the renegotiation rents go the entrepreneur) are:
(a) for the entrepreneur:

if (0, 0;) = (0,, 6,):I[a(8,, 6,)/ 61+ yLa(6;, 6,)/61—{(1—1(6,, 6,))y[a(6,, 6,)/ 61— K(6,, 6,)}

and symmetrically if (6, 6;) = (6, 6,).
(b) for the investor, the payoffs remain the same as without renegotiation.
With these payoffs, the set of conditions that needs to be satisfied for the first best to be implemented by
the mechanism is:

—for the entrepreneur:
1 ye+1E=1[a(6y, 6,)/ 6,1+ 1(6,, 6;) - y[a(by, 6,)/ 0,1+ K (65, 6;)

tyeyh+1b = 1[a(6,, 8,)/ 0,1+ t(6,, 6,) - y[a(6,, 6,)/ 6,1+ K (6, 6,).

—for the investor, the constraints are the same as without renegotiation.

It is now easy to verify that, when ¢ and g are small, the above conditions, together with the investor’s
individual rationality constraint, cannot be simultaneously satisfied for any a(6g, 6;) € {a;, a,,0}. (Indeed, for
¢ small, the above incentive constraints cannot be satisfied for any a(6g, 6;) € {a;, a,, 0} unless t, is sufficiently
close to 1; and for g small the investor’s individual rationality constraint is violated when ¢, is close to 1.)

As the text makes clear, it is the combination of ex post renegotiation and wealth constraints that make
it necessary for control to be allocated adequately in order to achieve efficiency.

APPENDIX 2

Proof of Proposition 2. There are three different types of contracts to consider. Those contracts that are
renegotiation-proof, those contracts that involve full renegotiation in state 6, (where 1< Ig by assumption),
and finally those contracts that involve renegotiation in state 6, only when s =1.

1. Renegotiation-proof contracts.

We restrict our attention to proportional sharing-rules, for the reasons indicated in the text. For a contract

to be renegotiation proof, it must induce the entrepreneur to choose the first-best action a, in state 6,, i.e.:

b b b b
ts'yb+1b2ts.})g+lg
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or
Lz -1/ (vh-yp) =1
For the contract with ¢, = { to be feasible, the following inequality must then be satisfied:
q(1-Dys+(1-q)1- Dy =K
which is equivalent to:
m =K

2. Contracts with full renegotiation in state 6,.

The investor’s expected payoff is maximized within this class of contracts for ¢, = t, = 0. This induces the
entrepreneur to choose action a, in both states of nature. The corresponding payoff for the investor is then
simply equal to #,. Therefore, contracts with full renegotiation in state 8, will be feasible if and only if: 7, = K.
3. Contracts with partial renegotiation in state 6,.

The investor’s expected payoff is maximized within this class of contracts for ¢, =0 and ¢, = f. This induces
renegotiation in state 6, only when s=1. The investor’s payoff is then given by ;. Overall, entrepreneur
control is feasible if and only if max(m,, m,, 73) = K. Proposition 2 is proved. ||
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