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Abstract -The paper stresses - in sharp contrast with the main contributions in the relevant literature on
incomplete contracts - the strategic role of the degree of assets specificity for the enforcement of incomplete
contracts. It is shown that under the assumption of endogenous outside options, (i) contractors could
maintain strong incentives to make a specific over-investment; (ii) over-investment could act as an
endogenous enforcement device. In a bilateral incomplete contract, the rationale for over-investment relies
upon the fact that a specific over-investment could lock-in the counterpart into the relationship if it raises
the exit costs of the latter by reducing her ex-post outside options. For the same reason, it is shown that a
Yeneral purpose’over-investment, could lock-in the counterpart into the relationship if it decreases the exit
costs of the investor by increasing hig’her ex-post outside options. When outside options are affected by the
investments made, each agent tries to reach a monopolistic position by tlestroying’his competitors and/or by

It is then shown that in order to achieve the enforcement of incomplete
contracts, specific investments could then provide an optimal enforcement strategy, rather the failure of
incomplete contracts. Under the assumption of endogenous outside options, we show that specific
investments could increase or decrease counterparts ex-post outside options, having a strong impact on their
incentives to select opportunistic post-contractual behaviour.



1. Introduction

According® to Hart (1987) a contract is incomplete when it involves at least one of the
following transactions costs. (1) the cost to each party of anticipating the various
eventualities that may occur during the life of the relationship; (2) the cost of deciding ,
and reaching an agreement about, how to deal with such eventualities; (3) the cost of
writing the contract in a sufficiently clear and unambiguous way that the terms of the

contract can be enforced; and (4) the legal cost of enforcement.

When incomplete contracts involve specific assets it may be impossible to write a binding
contract. Specific investments, indeed, provide a higher ex-post value in respect to the
ex-ante parties’ outside options only if the underlying transaction takes place. Once made,
a specific investment will lock-in the investors into the contractual relationship by raising
their ex-post exit costs. outside the transaction, the ex-post value of specific assets or
investments will thus be lower than their best ex-ante outside options. Agents who make
specific investments are then vulnerable to counterpart’s post-contractual opportunism
and they might require appropriate safeguards, in terms of property rights on assets

and/or breach penalties to be induced to invest.

Thus, in order to align parties’ incentives to maximise their expected joint rent, economic
agents have to design optimal endogenous enforcement devices (“private orderings’).
According to the Neo-ingtitutional literature, incomplete contracts characterised by
specific investments cause - at least for one party in a contract - the Williamsonian
“fundamental transformation”, for which an ex-ante competitive transaction is ex-post

transformed into a monopolistic one.

However, for an incomplete contract, to lock-in the parties involved, every change
affecting parties outside options has to be not "binding" (MacLeod and Malcomson,
1993). In order to guarantee that this outcome will always occur, the ex-post division of
surplus between the parties should give them a payoff greater then the one provided by
their next best alternative.

1| am grateful for useful comments to Ugo Pagano, Maurizio Franzini, Frank Hahn, Samuel Bowles,
Vincenzo Scoppa and the participants to the Siena Summer School on Economics and Evolution. Usual
disclaimers apply. The opinions expressed do not reflect necessarily the point of view of the ltalian
Competition Authority. Financial support by Murst is gratefully acknowledged (Progetto di interesse

nazionale "Incomplete Contracting and the Analysis of Institutions").



In this work we argue that if the dimension of the investment to be selected by the agents
could affect parties outside options - and therefore their degree of co-specificity - at least
one agent in the contract could be induced to select the investment which will affect
parties outside options, increasing the counterpart’s competitors and/or reducing one's
own competitors. In such a context each contractor could be induced to switch from the
selection of efficient investments in the attempt to lock-in the counterpart to the contract
by reducing endogenously hisher ex-post contractual power. This means that in an
incomplete contract framework with specific investment, ex-post variation in parties
outside options could occur not only in response to exogenous contingencies, but also in

response to agents behaviour.

According to New Institutional economists, in an incomplete contract framework
characterised by assets specificity, the fundamental transformation acts only in one way:
from a spot contract to a bilateral monopoly. There is no room, in such an approach, for
the opposite "transformation” occurring from a bilateral monopoly to a spot contract. In
other terms, once made — and enforced by private orderings — a bilateral monopoly will be
always "protected” from any ex-post change of the parties outside options. The new

n2

property rights school (mainly based on the "GHM approach”“) shares the same extreme
confidence of the functioning of the enforcement devices given by the alocation of
property rights on assets. The GHM approach has argued that a proper allocation of
property rights on assets constitutes a sufficient condition to induce parties in a contract
to make specific investments and hence to insure the enforcement of incomplete
contracts. Assigning property rights on assets will induce then an efficient leve of the
investments so that the technology adopted will be coherent with the initial distribution of
property rights. Thus, the nature of the resources may entirely depend upon the property
rights or the governance system adopted. However, we argue that the GHM approach

shows three main limits.

The first one, is that it implicitly assumes that, for a given contract, any ex-post changes
in the market will not have a remarkable impact on parties outside options. In other
words, any exogenous variation in parties outside options will not be binding for their

incentives to respect contractual obligation (Assumption 1: variations of exogenous

2 We refer to the contributions from Grossman and Hart (1986) and Hart and Moore (1991).



outside options are never binding). A second weskness is given by the assumption that
agent's skills and capabilities will not be affected by investments made in human capitd.
This means that the origina substitutability or complementarities between agents will not
change in response to the investments made by the parties, preserving the origina
incentive alignments from any ex-post distributional conflict (Assumption 2: parties'
outside options are not affected by the investment made). Finaly, according to the GHM
approach, parties in an incomplete contract will invest in specific assets - or will increase
the degree of assets specificity - only if they expect to gain the residual control right over
the assets and/or residual income. It is thus assumed that a sufficient condition to induce
each agent to invest in specific assetsis to give him/her partial control over hisher assets,
independently of the safeguards received by other agents in the contractua relationship.
(Assumption 3: safeguards received by investors are not affected by the safeguards
received by their contractual counterparts).

Assumption 1 is ssimply unrealistic. Exogenous shocks to the form of the market could
destroy the initial agreement between agents when, for at least one of them, the outside
option is binding (for example a new potential counterpart enters in the market and makes
an offer). The only way to avoid any ex-post renegotiation of contractual terms, is to
impose high switching penalties on the parties, as MacLeod and Malcomson (1993) have
shown. Such a consequence seems to be unredlistic given the fact that legal authorities
seem to be reluctant to enforce extremely onerous penalties for agents who switch to a
counterpart’s competitor. Exogenous variations in parties outside options could then
modify parties incentives to the contract.

Assumption 2 is controversia as well. The circumstance that the original substitutability
or complementarities between agents will not be affected by the investments made implies
that agents skills and capabilities will not be affected by human capital investment. This
requires, in turn, the absence of learning processes, which represent an essential
characteristic of any investments in human capita. Still, if human capital investments
involve agents' learning processes then their original substitutability or complementarities
relationships will be inevitably affected by the investments selected. As a consequence,
the origina agents heterogeneity could be destroyed and agents could substitute each
other in the organization process. In other terms, when human capital investments involve

learning process parties outside options will endogenousdly vary in response to the



investment made. The endogenous change in parties’ outside options could then destroy
the initial agreement. Assumption 3 neglects that having residua control right on assets
could not be a satisfying safeguard for some agents if counterparts could easily exit the
relationship or if counterparts maintain a higher degree of the assets specificity. In the
first case, having property rights on assets could be insufficient to enforce the contract; in
the second case, if the most specific assets are possessed by counterparts, it will be
efficient to give them all residual control rights (See conclusion 1 in the appendix). The
main consequence of this argument is that, in order to be induced to invest in specific
assets, an agent in an incomplete contract has to gain residua control rights. To gain
residua control right, an agent should expect to possess the resources most specific to
the relationship, otherwise, he/she may be induced not to invest at al. Therefore, for
safeguards to be effective for the contractual enforcement by an agent, they do not have
to be effective in absolute terms, but only with reference to the position held by the other
agents in the contract. Still, in a bilateral contract, between agent A and agent B, if agent
B is supposed to make the more specific investments respect to the ones made by agent
A, and hence to gain residual control right over the relationship, this should polarise the
choice of options open to agent A: i) not to invest a al; ii) to increase the degree of
assets specificity in order to gain residual control rights.

This means that in an incomplete contract relationship one should expect two possible
outcomes: a bilateral over-investment (the challenge to gain residua control rights) or a

bilateral under-investment. A formal model is developed in the following sections.

2. Assumptions

Let assume a bilateral contract between a buyer b and a seller s. The joint surplus of agents b
and s is given by the total amount of output S produced by the investment made by agents b
and s. Agents payoffs are given by

Up (ib, P) = ub(ib) - pC , (buyer’'s payoff);
Us (iS, P) = ug(iS) + pC, (seller’s payoff);

where ug(i9)<0 is the seller’s production costs function, ug(iS)=-c4(i%), up(i?)>0 is the buyer’s



utility, ub(ib):qb(ib)-cb(ib), where qb(ib) is the value of the investment for the buyer and
cb(ib) represent the production costs of the buyer (pay-off is expressed in monetary terms
and is transferable between s and b), with Uj(ij) strictly concave and twice differentiable; in
the general case ill I, with I=[i°, i°°], Il A*. It is assumed that agent made self-
investments (MacLeod and Macomson, 1993) and, in particular, specific investment:
specific investments Uj(ij*) >vje for j1[b,s];

self-investments iN does not affect Uj(ij) " j,hT1[b,s],jh,

where vje is the pay-off associated with generic investment (outside option).

Bilateral specific investments produce for the agents involved in the contract an ex-post pay-
off which is greater within the contractual relationship than outside if agents ex-ante
contractual power (a, 1-a) will not be modified by ex-post renegotiation of contractual

terms.

We assume that agent j outside option is affected by the investment made by agent h, " j, h
T [b, s], j*h, while the investment made by agent j will not affect his own outside option

(such assumption will be removed later). In other terms, we assume that investments made

by contractual parties will affect the potential competitors of the investor. Still, vj = Vj(ih) is

concave, differentiable, bounded, monotonic and decreasing for 1=[i°, i°°], Il A™*, with j
and h = (s, b) and j* h,and

vje = vj(in°) = Sup{ vj(iM)}
vjeo = vj(in°°) = Inf{ vj(iM},
With vjo> vjx> vjeo, where vix={ vj(in™)} for iN*™: [ES(s)]/i" = 1, " h=(b.s).

In the most general case the investment vector is given by li=[i°, i°°], il A*. We assume
that each investment level il differ one another and is associated with a pair of utility and
counterpart outside option value [ul(il), v\(il)]. Each investment level requires the same cost

given by k>0 monetary units kI KI A*. In order to simplify our formulation, we assume



that the investment set for each agents is a three variables vector il= (il°, il*, iI°*), where
iI°30 is the "generic" investment selected by agents in the status quo case (market
transaction outside option) with ul(ii®)=vi°30; iI*>0 is the “specific’ investment which
maximises ul(il), with ill 1j, j = (s,b); i1"">0 is the “over-investment” which minimises
counterpart outside option (who becomes specific to the transaction) i.e. il : min vh(il),

with il 1, j.h = (sb) and jt h. So we have:

il°® [vi°,vh°]; " investment level madeby h," jh=(s,b) and jt h
i ® [u* vh™;

i’ ® [u®, vh™].

The trade-off between il and il**is given by

w*>ul®® and vh*>vh®°,

We assume for simplicity that vi™=vh®. The joint surplus obtainable by parties within the

contract is given by
S=max [(up +ug) - (vp+ Vvg)l; 0} " j,hT[b,s],jth
or,

S=max {[(uj + up) - (vj + vp)] - (i +iM}; 0}

and S*3 $*°>5°°3 S°, with S*°=8°*

The joint surplus S is maximised (S=S*) when both the agents in the bilateral contractual
relationship select the efficient level of investment i*. Given that bilateral specific

investments produce for the agents involved in the contract an ex-post pay-off which is



greater within the contractual relationship than outside, agents will be induced to select the
efficient level of investment only if they will receive ex-post the expected ex-ante payoff.
Rent divison mechanism have to be specified at the start of the contract, because post-
contractual renegotiation can modify parties contractual power so that each party — exposed
to counterpart opportunism (hold-up) — could receive an ex-post payoff which is equal to his
ex-post opportunity cost (which is lower than his ex-ante opportunity costs due to the
specific quasi-rents generated by specific investments). Whenever renegotiation of
contractual terms is possible the problem post-contractual opportunism will result in

reduced incentives to sdect the efficient level of investments.

We assume, as in MacL eod and Malcomson (1993) that contractual parties sign a biperiodal

contract P, in t=0, specifying the contractua price p¢ and the switch penalty pO. We assume
therefore that given the contractual incompleteness, an external legal authority A can only
verify in t=2 whether contractual exchanges take place but it is not able to monitor and
detect the nature of the investment made by agents. In t=1, investment decisions are made
by parties. In t=2 there will be (i) the enforcement of contractua obligations, (ii) the

renegotiation of surplus sharing, or (iii) abreach of the contract.

CONTRACT INVESTMENTS OUTSIDE OPTION RENEGOTIATION Contractual
VARIATIONS (or switch to third party) enforcement
1 (or breach)
b s S b R
P i V(i ), vg(i ) p
t=0 t=1 t=2

We assume that there are always gains from trade, i.e. supji | - ug(.)Einfji | up(.), and that

agents s and b share perfect symmetric information.

3. Exogenous outside options with zero-breach penalties

Let start by assuming that parties outside options are not affected by the level of investments
made and that agents ex-ante contractual power (a, 1-a) is determined by the Nash
bargaining solution (where a_is the buyer’s contractual power and (1-a ) is the sdler’s

contractual power).



Proposition 1 - bilateral underinvestment —
When it is not possible for agents s and b to sign a complete contract in t=0 (and breach

penalties are not enforceable ex-post, with p°=0),ifa >a ora <a, thenthe gameint=1

will be characterised by a unique Nash equilibrium where both agents underinvest.

Agent b
Ipe. p
iSo Vgo ; Vpeo (1-a)S*; V- CYh
Status quo hold-up
Agent s —
Vg'-C* ;as*; (1-a)S*; aS* O
I*S hold-up contractual
enforcement

Proof: straightforward calculations.



In the matrix above it is assumed that the selection of under-investment by agent j when the
counterpart h made efficient investment will result in a hold-up strategy when agent j Smply
delays the selection of the efficient investment which generate the joint surplus S*. Thus, for

instance, the pay-off of the seller associated with (ige i) in the matrix represents the case of

the sdller’s hold-up: the seller will delay any investment decision after having observed
buyer’'s investments; once the buyer will be locked-in by the specific investment made, then
the seller will renegotiate his participation to the contract, imposing a new surplus sharing on
the counterpart and selecting then the efficient investment which generate the joint surplus
S*. |

I

| HOLD-UP STRATEGY

Undérinvestment  Counterparts investment observation Renegotiation efficient investment

When contracts are incomplete, in order to prevent counterparts post-contractual
opportunism (hold-up) agents are induced to underinvest in the absence of third party
verifiability (ability to impose sanctions on the opportunistic behaviour). Hold-up strategies
made by opportunistic agents will modify parties ex-post contractual power, extracting all
the investors ex-ante contractual power. When hold-up is unavoidable, the expected ex-post
payoff of the efficient investor will be determined by his best ex-post aternative outside the
contract and the quasi-rent generated by specific investment will be appropriated by the
opportunistic agent in the contract. In particular, in the case of seller’s hold-up, the ex-post

contractual power of the buyer will be given by

In this case the ex-post contractual power of the buyer is determined by his best post-
contractual outside option which will be lower than the ex-ante outside option due to the

irreversible costs of the specific investment. Thus, in the absence of third party verifiability



each agent in the contract will be induce to under-invest.

4. Standard efficient breach penalties and hold-up strategies

Suppose now that an external authority A is able to impose contractual sanctions to agents
hold-up such that each investor will be compensated for the loss of specific quasi-rent. In
the economic literature a breach of contract is efficient when the breaching promisor
internalises the costs of his decision by compensating the promisee for losses caused by the

breach.

Proposition 2 -standard efficient breach penalties
When it is possible for agents s and b to recur to an external authority A which is able to
impose breach penalties over counterpart exit such that

@ p°- ¢*.=0, (standard efficient breach penalties) with j=(s,b)
J

if

then agents will sign the contract in t=0 and the game in t=1 will be characterised by a

unigque Nash equilibria (bilateral underinvestment).

Agent b
Ipe, p

iSo Vgo  ; Vpeo (1-5)8*-p°; Vb°+p°'C*b

status quo hold-up

Agent s —
Vg +p>-CYg ;aS*-p° (1-a)S*; aS*
i*g hold-up contractual
enforcement
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Proof: straightforward calculations. O

In proposition 2, C*j represent agent j production costs associated with the efficient level of
investment, where Cj(ij):O if ig=ige, and q(ip*)=0 if ig=ige. We implicitly assume that when
p°- c*j.:O (i.e. agents impose standard breach penalties) agents strictly prefer to under-
invest.

In the case of standard breach penalties investor are protected against counterpart post-
contractual opportunism but each party in the contract is induced to delay investment
decision if the standard penalty is such that hold-up strategies assign a payoff which is
greater then the one associate with the efficient investment. In the case, for instance, of the

seller’s hold-up, the seller will induce an ex-post variations in the buyer ex-post contractual

power such that

where p°- c*j.:O and the seller’s ex-post contractual power is lower than the one associate

with zero breach penalties (the opposite case of buyer’s hold-up is straightforward). From

proposition 2 derives then the following conclusion.

Conclusion 1
In an incomplete contract with specific quasi-rents, in order to insure post-contractual
enforcement it is not sufficient to compensate investors for quasi-rent losses if their

counterparts could always exit the relationship at negligible costs.

5. Hold-up breach penalties

11



Efficient breach penalties have to satisfy two different conditions: to compensate investor
guasi-rents and to impose high exit costs on opportunistic agents. The following proposition
3 show then how selecting a breach penalty level equal to investors quasi-rents implies that
there is no room for any ex-post variation of parties contractual power, i.e. hold-up

behaviours.

Proposition 3 -hold-up breach penalties

When it is possible for agents s and b to enforce hold-up breach penalties such that

(6) p°=up*iP)- pC-vpe (seller’s hold-up)
(7) p° =ug(*i9+ pC - v (buyer’s hold-up)

then, agents ex-post contractual power will be unaffected by agents investments. A contract
in t=0 will be signed and the game in t=1 will be characterised by a unique efficient Nash
equilibrium (bilateral efficient investment).

Agent b
Ipe, "
ige Vgo ; Vpeo Vgo -p°% aS*
status quo hold-up breach penalty
Agent s

(1-a)S* ; vpge-p° (1-a)S*; aS*

i*g contractual

hold-up breach penalty enforcement

12



Proof:
In the expression (5) when, then p° = ub(*ib)- pC -vpe (seller’s hold-up) the seller’s ex-
post contractual power will be equal to his ex-ante contractual power. This means that the

penalty that the seller will be obliged to pay to the buyer for the breach of the contract fully

compensates buyer’s quasi-rent. Given that hold-up payoffs are given by counterpart quasi-
rent appropriation, if p° = ub(*ib)- pC - vpye then the surplus extraction will be zero (the

same argument could be reversed for buyer’s hold-up). When hold-up breach penalties are
enforceable, no renegotiation occurs in t=2 and the opportunistic agent will receive a payoff

given by vje - p° while the efficient investor will be fully compensated by receiving a side-

payment equal to his ex-ante quasi-rent. The efficient Nash equilibrium is then reached given

that each agent will be induce to select an efficient investment in t=1.

The condition given by proposition 3 could be represented by the following

(8) V- ugi*S) £pC- p° £ up(*id)- vy

where in the case of buyer'shold-up = - [p ¢ +ug(i*S)- ve ], whilein the case of sdller's
hold-up p°= - [up(i*P)- p € - vpe].

The conditions recalled above imply that in order to enforce incomplete contracts with
specific quasi-rent it is necessary to impose hold-up breach penalty as defined above. Only
an hold-up breach penalty will insure that no renegotiation occurs in t=2. However a
necessary condition in order to impose a hold-up breach penalty is that parties should have a
perfect knowledge on the relevant terms of contract or that outside options expected

variations are zero (either fully anticipated in t=0).

Let assume now that p°=0 and that the contract P specifies only contractual price pC. The

expression (1) above, becomes then:

13



9 v(iD) - ugliS £ pC £ upid) - ve(i9).

If both agents involved in the contract P select the efficient level of investments then we

have:

(9.1) vg - ugr £pC £ ugr - ve.

6. Specific investments, zero-breach penalties and endogenous outside
options

Let assume now, for instance, that the seller selects iS™” (overinvestment level) [which
redises a seller's cost given by uS”™ and a buyer outside option given by vP®°], while the
buyer selects ib* (efficient investment) which realises a buyer's value given by uP* and a

seller’ s outside option given by vS’. The expression (8) becomes then

(10)  vge - ugee £ pC £ upyr - vpeo
where the left side and the right side in (10) are greater than the corresponding expression in

(9). This means that the range of price variation is switched upward and the seller is induced

to propose a renegotiation in t=2. Under a vector of the investments given by [iS”",ib*] the
buyer in t=2 presents a greater degree of specificity to the contractual relationship than the

expected value, given that his ex-post outside option is lower than the expected one, vpeo<
Ve .

Denote with , the ex-ante contractual power of the buyer defined as

(11)

which implies the following contractual price

(12)

14



If the vector of the investments selected by contractual parties in t=1 is given by [iS’,i0"]
then the seller is induced to propose a renegotiation of contractual price in t=2 where the

new price level is given by

(13)
A renegotiation of contractual price implies thus an increase of the ex-post contractual

power of the seller ( ) - in the case of avector [iS™°,ib*] - with

If the ex-post renegotiation between the buyer and the seller realises a contractual price

given by

(14)

then and all the ex-post contractual power is gained by the seller who receivesin
apayoff given by

(15) Ug S°- peoo]

while the buyer receives a payoff givenby  =S*°- [S*°- v v

The opposite case, with a vector of the investments given by [i , iP], will assign all the

ex-post contractual power to the buyer if

(16)
and the agents payoffs will be given by U = vgee and Up=[S*°- v

default point [v , vpee] in the case of a vector of the investments given by [iS°°, b*] is

indicated by D’ and the ex-post bargaining area is given by the triangle B'D’C. If :

then ex-post renegotiation will select a surplus sharing point like A”, where the seller

receives a payoff given by while the buyer receives a payoff given by If
, then the ex-post surplus sharing point will be given by B’

Fig.1
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unilateral overinvestment by the seller -n the case of efficient investment by the buyer - relies
upon the possibility that at least in A"the seller receives a net payoff which is greater than the

one associated with the efficient investment, or
(17)

In fig.1, asurplus sharing point like A"implies a renegotiation price given by

(18)

In our model, given the assumptions made above (S*°=S°*) if it is rational for agent j to
overinvest when h invests efficiently, then it will be rational for agent h to overinvest when |

invests efficiently (where j, h = (s, b), j* h).

Proposition 4 -bilateral over-investments with joint rent dissipation

Given the assumptions made above, if both the buyer and the seller over-invest [iSi], then

and the contractua parties will share ajoint surplus S°° with S°°<S*°<S*, with ajoint
rent dissipation given by (S*- S°°) respect to the efficient configuration. When (5°°-S°)£0,
then agents will dissipate all the expected joint rent.



Proof: straightforward calculations.

Proposition 5 - bilateral over-investments as endogenous enforcement device

Given the assumption made above (with S*°=S°*) if for both agents s and b

(19) [S*° - Vo] >(1-a)S*
(20) [S°* - vgeo]>aS*
and

(21) (1- 2)S™*>ve

(22) aS°o>vppe

then in t=2 the investments selected by the parties will generate two Nash equilibria

(bilateral under-investment and bilateral over-investment)

Proof: given the assumptions made above, and the expressions (19)- (22), it easy to show
that the following one shot game will be characterised by two opposite Nash equilibria

(bilateral under-investment and bilateral over-investment).

Agent b
i°b i*b i°°b
under-investment efficient investment over-investment
i°s, Vse 5 Vbe Vse 5 Vpe-CMy | Vs ;i Vpe-C*h
under-investment
i Vgo-C*s 5 Vpe | (L-a)S* 5 aSt | vo°g; Sy
Agent s S
efficient investment
ioos VSO'COOS , Vb° S*o_voob , VOOb (1'@)800 ; \QSOO
over-investment O

Proposition 5 shows — in sharp contrast with the main contributions of the relevant
literature® on incomplete contracts which implicitly assume perfect competition markets —
that under the assumptions made (endogenous outside options) bilateral specific over-

investment represents a possible outcome in an incomplete contract characterised by specific

3 See Williamson, 1979, 1985; Klein, Crawford and Alchian, 1978; Grossman and Hart, 1986; Hart and
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investments. Still, if (21) and (22) hold, bilateral over-investment could act as an
endogenous enforcement device and the ex-post rent dissipation (S*-S°°) — given by the
extra-cost of over-investment - represents the enforcement costs sustained endogenously by
economic agents in order to prevent post-contractual opportunist. In fig. 2, the bilateral
over-investment equilibrium is reached in K, and the segment A”K represents the quasi-rent
loss sustained by the seller for the enforcement of the contract. Notice that the ex-post
default point D” is lower than the ex-ante default point D. This means that even if the ex-
post joint rent is lower than the expected one, the ex-post quasi-rent might be unaffected by
over-investment choices, given that parties ex-post outside options are lower than the

expected ones.

Fig. 2

If the assumption of perfect symmetric investment between the seller and the buyer is

removed, then the following propositions hold.

Proposition 6 bilateral under-investment

Given the assumption made above if for agent s

Moore, 1990.
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(19) [S*° - Vpyeo]>(1-a)S*

while for agent b

(20) [S°* - vgoo] £aSH
and

(21) (1-8)S™E Vg
(22) aS°°f v

then in t=2 there will be a unique Nash equilibrium (bilateral under-investment).

Proof: straightforward calculations.

Conclusion 2

In order to obtain the bilateral under-investment as a Nash equilibrium in an incomplete
contract framework (as it is assumed by NIE’s economists when incomplete contract are
characterised by specific investments), it is necessary to assume that at least for one agent

it is impossible to affect (decrease) counterpart’s outside options.

Given that parties outside options represent their next best alternative in the market, this
means that each agent involved in a contractual relationship will not affect through his
actions the behaviour of competitors in the market or that competitors are able to
instantaneously compensate every action made by the agents involved in the contract, so that
parties outside options are unaffected by the investment selected. Still, if we introduce
standard efficient breach penalties in this a framework, then the unique Nash equilibrium

will be characterised by bilateral specific overinvestment.

Proposition 7 - standard efficient breach penalties and specific overinvestment

Let assume that the economic agents involved in a contract are able to enforce standard

efficient breach penalties, (p°2 max(cl™, ch™)). Given the assumption made above (with
S*°=§°*) if for both agentss and b
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(19.1) [S*° - Vpyeo]>(1-a)S*

(20.2) [S°* - vgeo]>aS*
and

(21.1) (1- 2)S°°>Vee- p°
(22.1) aS°o>vpe- p°

then both the agents are induced to overinvest in assets specificity.

Proof: given the assumptions made above, and the expressions (19.1)- (22.1), it easy to
show that the following one shot game will be characterised by a unique Nash equilibria
(bilateral over-investment in assets specificity).

Agent b
i°h, i*p i°°y
s, Vge 5 Vpo Vgo-p°® 5 Vpo+p°-C*p Vg P®; Vpotp©-C®h
Agent s | vereers vt (1-2)s* ; as* Voo 3 S*OVRC
i*g,
_ VgotpP-CoC ; Vpo-p° S*oveey o vy, (1-a)s° ; as*®
N

Proposition 8 -standard efficient breach penalties and unilateral overinvestment
Let assume that the economic agents involved in a contract are able to enforce standard
efficient breach penalties, (p°2 max(cl™, ch™)). Given the assumption made above (with

S*°=§°*) if for both agents s

(19.2) [S*° - vpeo]> (1-a)S*
and

(20.2) [S°* - vgeo]>aS*
while

20



(21.2) (1-.2)S°° £ veo- p°

(22.2) as°®® £ Vpe- p°

then the one shot game shown above will be characterised by two Nash equilibria (unilatera

over-.investment).

Proof: straightforward calculations.

Proposition 9 - standard efficient breach penalties and efficient bilateral
overinvestment
Let assume that the economic agents involved in a contract are able to enforce standard

efficient breach penalties, (p°2 max(cl™, ch™)). Given the assumption made above (with

S*°=§°*) if for both agents s

(19.3) [S*° - Vool £ (1-a)S*
or

(20.3) [S°* - vgoo] £AS*
and

(21.3) (1-.2)5°° £ Veo- p°
(22.3) aS°° £ vpe- p°

then the one shot game shown above will be characterised by a unique Nash equilibria
(bilateral efficient investments).

Proof: straightforward calculations.

Conclusion 3
Standard efficient breach penalties are able to enforce efficient bilateral investments only

when overinvestments involve full rent dissipation. By contrast, when the cost associated
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with overinvestment implies only a partial rent dissipation, then standard efficient breach
penalties will be ineffective to enforce efficient bilateral investments. In such a context the
economic resources spent to overinvest represent the extra-costs of contractual

enforcement sustained by agents to reach a second best configuration.

7. Specific and general purpose investments with endogenous outside
options and zero breach penalties

Let assume that the buyer and the seller are able to select not only specific self-investment
(which generate quasi-rent and decrease counterparts outside options) but also general

investment (which generate quasi-rent and increase investors outside options).

We assume that:
(i) there is perfect symmetry between the buyer and seller in the sense that the expected
endogenous variations of their own outside options is the same for both the buyer and the

seller and is at least equal to the expected ex-ante quasi-rent;

(i) the cost of genera over-investment is the same for the buyer and the seller and it is equal
to the cost associated with the specific over-investment and is given by k>0 monetary unit,
kI KI A™;

(iii) Each agent is supposed to select the investment choosing among four possible levels of
investment il= (il°, iI*, iI”°, ): under-investment ii= (il°), efficient investment ii= (iI),
specific over-investment il=(il°*) and general over-investment il=( ), where general over-
investment  is equal to argmax vi(il), ili | j» J;h = (sh) . Each investment selected by agent
j affects ul(il), vi(il), and vh(il), as defined above, j=(s,b). In particular, assuming = °°
the investments selected by agent j will determine the following values:

ij=

where ui*>ui®® and and j,h=(s,b), j* h.

The joint surplus associated with such investments is given by:
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where® S*3 §*°>5°°> 3 8° and S*°=S°*,

The timeline of this new strategic context is given below, where in t=1 the outside options

variations are affected by the investments selected by both the buyer and the seller.

CONTRACT INVESTMENTS OUTSIDE OPTION RENEGOTIATION Contractual

VARIATIONS (or switch to third party) enforcement
1 (or breach)
b s sb sb .
P i V(i i ) vg(iii), p
LO t=1 t=2

The expression (2) becomes

(23)  vg(iPi9)- ug(iS) £ pC £ up(i?)- vi(iP,i9).

Consider the case of a seller selecting a genera over-investment, as ® and a
buyer sdlecting an efficient specific investment iP*® [uP*]. The (23) becomes:

(24) - EpCE

Given that , the contractual price has to be renegotiated in

order to satisfy the (24). This means that the ex-post contractual price depends on the

extent of the variation of seller’s outside options.

* Even if the extra-cost of specific and general overinvestment are both equal to k, quasi rents in the case of
specific over-investment are greater than the case of general over-investment which reduces outside options.
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Fig. 3

Selecting then a general over-investment |, the seller increases his own outside option until

the new default point is reached in D' (in fig. 3). If the default option is greater then D’ (on
the segment D’B”) then the new bargaining are will be given by the triangle B'D’A”. If the
default optionsis given by B” then the seller will make a take-it-or-leave-it offer to the buyer
which will transfer to the seller al the ex-post joint surplus given by the triangle B’D’A”,

which corresponds to a seller post-contractual power equal to 1.

However, if the buyer selects a specific over-investment (which reduces the outside option
of the seller), then the expected increase in the seller’s outside option will be compensated
by the investment made by the buyer. In this case, the joint rent generated will be equal to
S°M which is lower than S*~  given the extra-costs sustained by agents in the case of over-

investment.

If we assume that the variation induced by agent j on his own outside option is fully
compensated by the opposite variation induced by agent h specific over-investment, then the
default option will not be affected by the investments made by contractual parties. The joint
rent dissipation —as the case shown above —represents then the cost of the endogenous
enforcement of the contract. In this case the surplus sharing will be given by the point G in
fig. 4.

Fig. 4
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However, if the buyer and seller select both a general over-investment the ex-post default
point, will be given by H in fig. 4 with a negative joint surplus.

In such a case fnarket exchanges’assign to the agents a payoff which is greater then the one
obtained within the contractual relationship, so that agents select their outside options
(escape).

Elsewhere (Nicita A., 1999b, 1999c) we have denoted such an institutional context cross
competition to indicate an institutional order in which each agent tries to reach a
monopolistic position vis-a-vis their counterparts by “destroying” direct competitors and/or

by “encouraging” counterpart competitors.
Now, assume that:

(a) contractual parties are balanced (if agent j selects a specific general-investment, agent
h selects a specific over-investment which fully compensates the effect generated by

counterpart’ s investment on outside options);

(b) the extra-cost generated by a (specific or general) over-investment will never result in a
total ex-post rent dissipation:

Thus, we have the following proposition.

Proposition 10 -Cross competition equilibria
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Given the assumptions made above and under the conditions (a) and (b), the one-shot game

in the matrix
Agent b
1°ps I*p 1°°p
io
S lvge 5 vpe Vse } Vpe-C*p | Vs ; Vpo-C®°%p
. | Vse-C*g ; vpe | (1-a)S* ; aS* | v°°g; S*°-v°°g Vs ; S*-Vv°p
Agents 17,

j00
|

S

S*o_ Voob : Voob

(1'@)800 : gSoo

(1-a)S°r; aS°n

SM*-vp 3 Vo

(1-a)Sh; aSre

Will be characterised by two Nash equilibria: bilateral specific over-investment and bilateral
general over-investment..

Proof: straightforward calculations.

9. Conclusions

In the neo-classical ideal-type, a contractual performance isinsured by market discipline and
judicial or public ordering. The only competition costs in a neo-classical world are the costs
necessary to take part in market exchanges. They are then determined by market dimension
rather then by strategic actions. Starting from the neo-classical ideal-type, and relaxing the
assumption that the enforcement structure is exogenous and given by public orderings, asis
generally assumed by the literature on incomplete contracts, the enforcement costs become
non-negative. Indeed, in order to enforce transactions, especially those characterised by
specific assets, agents have to incur in complex negotiations to build effective private
orderings. Agents involved in a contract would spend an amount of economic resources, as
enforcement costs, which exceed those required by perfect competition in order to insure

contractual performance, particularly, when incomplete contracts involve specific investments

When both the assumptions of zero competition and enforcement costs are removed from the

perfect competition configuration, agents involved in market transactions will spend an
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amount of economic resources, in excess of those they would spend in the case of perfect
competition, to enforce contractual performance and/or preserve their contractual power or
market share. Agents might also lock-in counterparts to the transaction (one might also think
of “agents’ as firms preserving their market share by protecting their contractual power vis-
a-vis their customers). Parties in a contract will enhance the contractual enforcement by
decreasing counterpart’s ex-post exit options - i.e. deterring potential opportunism inside the
transaction — or by decreasing ex-ante entry options of rivals in the market - i.e. deterring

potential competitors in the market.

In order to maximise contractual power in a transactional exchange and/or to keep market
share, agents will then be induced to invest a greater amount of economic resources than the
neo-classical ideal-type requires. Bilateral enforcement mechanisms are thus affected by the
actions selected by agents in order to deter a competitor’s entry, and viceversa, competition
strategies are affected by the economic incentives promoted by parties for the enforcement of

contractual obligations.

As Commons (1924) has stressed, in such a complex strategic context — labelled here cross
competition® - the outcome of a transaction - even when specific assets are involved - is
always a complex interaction among four representative agents, the two parties involved in a

transactional exchange and the best competitor of each.

Cross competition occurs, when, given the absence of an efficient external enforcement
structure, economic agents try to enforce a transactional exchange (i) by reducing the ex-post
outside options of the counterpart in the contract (which in turn requires to minimise a
competitor’ s threat) and/or (ii) by increasing his own ex-post outside options (which requires

to maximise the potential competitors of the counterpart from a competitor).

When both agents in a contract try to make endogenous enforcement strategies they could
promote competition on the opposite side of the market, i.e. the side of the counterpart’s
competitors. This joint mechanism could, in turn, promote a bilateral monopoly, in which, a
part of the expected joint rent will be dissipated by cross competition strategies, or it could
enhance market competition by raising the number of ex-post competitors of each party in a
contract. The latter strategy will reduce ex-post contractual power of each contractual party,

causing a full rent dissipation equal to the amount of competition and enforcement costs
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spent by each party. Alternatively, when an agent in an incomplete contract wins the cross
competition chalenge vis-a-vis the transactional counterpart, he/she will gain a monopolistic
position. Thus, in a cross competition context, rent dissipation represents the amount of
endogenous enforcement costs - in terms of competition and enforcement costs - sustained by

agents to make the contractual performance effective.

The smple formalisation above shows - in sharp contrast with the main contributions in
incomplete contract literature - that in order to enforce incomplete contracts in a cross
competition context, the agents involved might even overinvest when their outside options
are affected by the investment selected.

Elsewhere we have provided some examples of alternative cross competition equilibria, as the
case of the Japanese Firm versus the German industrial System (Nicita, 1999b). An
application of cross competition strategies has been employed in order to explain market
dominance strategies in PC operating systems industry, particularly with reference to the
Microsoft case (Nicita, 1999d, 1999¢).
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